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MHNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 10 (Qu3MKe Ha ypOBHE OCHOBHOIO oOOIIEro 0Opa30BaHUA
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€ToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Pu3ukay.

ConmepxaHue mnporpaMmbl 10 (U3MKE HANpaBlIe€HO HAa (OpPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIMXCSl U OPraHU3alMI0 HU3YUYECHUS
¢u3MKN Ha AEATeTbHOCTHOM OocHOBEe. B mporpamme mo (u3uke yUWUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpenmera B peanuzaiuu Tpebdoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[Iporpamma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MpOrpaMMBbI IO YI€OHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB U
SBJICHUH, W3yyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH © (U3UICCKOU
reorpaduel, BHOCHUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
IpEeoCTaBsieT HauboJiee SCHble O00pa3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUsI COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPaMOTHOCTU U
MHTEepeca K HayKe y 00yJaronmxcs.

Wzyuenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
JI0Ka3aTeNbCTBA JUIs TOJTY4SHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuu npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne JTHX Ieliel MmporpaMMbl MO (U3WKE Ha ypOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUW HAOIIOAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

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

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

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

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

[Ipennaraempiii B mporpaMMe no (Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7ab0opaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOy4JaroIMXcs, CIHUCKa AKCIEPUMEHTATBHBIX 3alaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

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

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

®dusnueckue BenuuuHbL. M3MepeHue @usnmueckux BeauuyuH. Puznyeckue
npuoopsl. [lorpenHocTs n3mepenuil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBI METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NPOLEAYPa MPAMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmiomenue  siBmeHuid,  OOBSCHAIOMIMXCS  NPUTSHKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO AEUCTBUS CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBnenne uHEpUMM. 3aKOH HMHEpUUHU. B3aummopaeilcTBHE Ten Kak IMpUYMHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANIPABJIEHHBIX IT0 OJHOM mpsiMou. PaBHonencTByromas cuil. Crila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HalGnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Cno)xeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa Io
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue mIOTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MIPUIIOKEHHON CHUJIBI.

5. ONbITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS >KUJIKOCTU OT TiyOuHbl. ['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. [lnaBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCMMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

1. HccnemoBanue 3aBUCHMOCTH Beca Tejla B BOJIe OT 00bEMa MOrpyKEHHOM B
KUJIKOCTh YaCcTH TeJa.

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

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTB.

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



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

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

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pa3smepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIIONEpPEAauHn:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHUE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BelIeCTBA. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHSL.

BrnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SDHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO TBUKEHUSI.



v ok W

© ® N o

Hab6nronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacupeHus Teml.

W3MeHeHne naBieHUs ra3a Ipu U3MEHEHHH 0O0bEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/ieHue Ipy COBEPLUICHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

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

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

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tella B Pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOW M
ropst4er BOJIBL.

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

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopercTBue
3apspKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSTHUSI MEXKAY TEIIAMH ).

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



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHHS
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.

PaGota u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOoe nosie. MarHuTHOE 1osie 3eMJIM M €T0 3HA4YECHUE IS KU3HU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCronb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpur3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJCHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JIEHCTBUE IIEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN OCTOSIHHOTO TOKA.
JIeiCcTBHS AIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKka aMIeEPMETPOM.
. I3MepeHne 3eKTpUIeCKOro HalpsHKEHHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3/I€JICHUS MOJFOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKIUU.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre IEUCTBUS DIIEKTPUYECKOTO TOJISI HA MPOBOJHHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

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

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

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKEHUNM IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

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

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS HA IPOBOJHUK 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

Pa3znena 8. Mexannueckue siBJeHHUS.

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

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

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

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

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHE BUJIbI TPEHUS.

Cusia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. YCKOpPEHHE CBOOOJHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOpPOCTb.
HesecoMocTh u meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mmmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHUs
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTB. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TeJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIInanbpHast SJHeprus CxKaTtou npyxkuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHEHHE TyT€ W TPACKTOPU JBUKEHUS OJHOTO M TOrO XKE Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pAaBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca Npyu B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HabGnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOIHOM A ICHUHU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TEJIA MO IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pasroHa W JaJIbHEHUIIEro 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 MYTH OT BPEMEHU MPH PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKEHHH 0€3
HayaJbHONW CKOPOCTHM MYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue koddGUIeHTa TPEHUST CKOJIBKEHUSI.

OmnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUU MPH KOJIEOATETHHOM JIBHIKEHHH.

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

3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. Hdpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

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

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpanenne npoAoiabHbIX U MONIEPEYHBIX BOJIH (Ha MOJEINN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasiTHUKA.

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

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

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

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIeOAHWI rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

I L

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

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



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpauuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

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

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

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

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aeictBus oToanmnapara, MUKpOCKOIA U TEJIECKOIA.

10. Moxenp riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopusie pabomel u onvimel.

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

2. M3yueHue xapakTEepPUCTHK W300PAKECHUS MPEMETA B TIIIOCKOM 3€pKajle.

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

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

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

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue 1 MOTJIoNeHre cBeta aToMoM. KBaHThI. JIMHeW4YaThle CIIEKTPBI.

PagnoaktuBHOCTh. AnNbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJ0BOIO U MAacCOBOTO YHCE.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U TOTJIOLICHUS.

2. CHoekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BOAOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIy4YCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTMBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHus M OIbITa  JESTEeNIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipn M3y4eHUM JAHHOTO MOJIYJIA PEaJUu3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  0o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHMS



SBIICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHE YMEHHUAMH OOBICHATH (PU3UUECKHE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

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

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznueckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

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

OOBSICHATh HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

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

B pesynbprare uzyuenus GuU3MKU Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’KaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESTEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

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

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

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

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o0paza >KU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30IacHOrO IOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

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

6) TPy10BOIr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



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

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 JIJI1 OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJI00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel Hx

pelieHus;

e 8) amanTanmum K HU3MEHSIOIMIMMCS YCJOBHUSAIM COLMAJBLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHEHUU HWCCICAOBAHUN U
IPOCKTOB (DU3UYCCKOW HAIPaABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUIM
APYTHX;

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

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

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMIM U KOMIIETEHTHOCTEH B 00JacTH
du3uKY;

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

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

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

METAIIPEAMETHBIE PE3YJIBTATDBI

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

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

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



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

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
JAaHHBIX U HAOIIOICHUSAX, 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 BBIOMPATh CMOCOO pelieHus y4deOHOM (u3uYecKon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

VICITOJIB30BATh BOIIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTEH 110 CAMOCTOSITENBHO COCTABJIICHHOMY IUIaHY OIIBIT, HECIIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

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

CaMOCTOSITENILHO (hOpMYIHpPOBaTh 0000ILEHUS U BBIBOABI 110 pe3ysbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METOJbl, HHCTPYMEHTBI U 3alpOChl NPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a7a9H;

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

CaMOCTOATENIbHO  BBIOMpaTh ONTUMANbHYIO (OpPMY TPENCTABICHUS
uHQOpMalMM W WJUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIOKHBIMH
CXeMaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOZ€ OOCYXIEeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXTaeMON TEMBI U
BBICKA3bIBAaTh HJEU, HAllCJICHHbIE HA pPELICHUE 33Jaud U MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Juanora, oOHapyKUBaTh Pa3TUIHUE U CXOACTBO TIO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YNIbTAThl BHITIOIHEHHOTO (PH3HMUECKOTO 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 APYyTUMH
YJIeHAMH KOMaH/IbI,

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

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

CaMOCTOATENLHO COCTABIAThH aJITOPUTM PeleHHs (PU3UUECKON 3a1auu WK
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, 3MOLMOHAJIBbHBIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NeSITeJIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHHUS
(Gu3MUecCKOro UMCCIEOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSAM;

CTaBUThb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha HAYy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JAPYTOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

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

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

paznuuath siBiaeHus (auddysus, TEIOBOE IBUKEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHON OCBHIO
BpalllCHUsI, TepeAada MAaBJCHUS TBEPABIMU TENaMU, XUIKOCTIMU U
razamu, atMochepHOe JaBlieHHWEe, IUIAaBaHUE TeJ, [MPEBpaIICHUS
MEXaHMYECKON SHEpPruu) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM U HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHUE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM MEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHM) GU3HUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCIOJIb3YsI
¢dbuznyeckre BENIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTU, BEC
Tella, Cuja TpEeHHUd, JAaBlieHHWe (TBEPAOTO Teia, >KUJIKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYecKas paboTa, MOUTHOCTb, IUIEYO CHJIBI,
MOMEHT CWIbl, KO3(P(UIMEHT TMOJE3HOr0 JACHCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W ENUHUIIBI (U3UUECKUX BEIUYUH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIUYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYNH;
XapakTepu30BaTh CBOWCTBA Tes, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOXKEHHS CHII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0JoKa),



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

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

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUEThI, HAXOAUTH CIIPABOYHBIC
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 I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIC
IPEIO0JIOKEHNUS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYA0BAHNUSA,
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 MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBJKEHMS Teja, CHIIbI
TPEHUSI CKOJIBKEHHUS OT Beca TeJla, KauyecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CHUIIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOMHBI, HA KOTOPYIO MOTPYXKEHO TEJO0, YCIOBUN
IUTaBaHMsSI TeJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCUMOCTH (PU3WYECKUX BEJIIMYUH B BUJE



MPEIIOKEHABIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAJIKUBAIONIAs  CHJIa, JICHCTBYyIOIIas  Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUiIa TEXHUKU O€30IMaCHOCTH MpH paboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI 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 YCTPOWCTB C ONOpPOM HAa WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUU U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU OOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0pOBbS U COOJIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJEIAThH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JIUTEPATYpy (PU3MUECKOTO COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MHTEpHET, BageTs mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qyclie MyOJUYHO JeNaTh KPAaTKHe COOOILIEHUs O pe3yjbTaTax MpPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH



U3YYCHHBbI TOHATUHHBIN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

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

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

UCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeNa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TeMIepaTypa, BHYTPEHHSAS SHEPrusi, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsl, HIEKTPUUYECKOE MOJIE, IPOBOIHUKU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaYMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHUE,
KOHJICHCAIUsl, IUIABJIEHWEe, KpUCTaJUIM3alusa (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerI0NPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAI0B, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICKCTBHE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT UHTYKIIHSI)
0 OINUCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUUA B
OKpY’)KalollleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBJICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJIeHUsI B aTMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosiie 3emuin, Jpedd MoatoCOB, PO MAarHUTHOTO MOJSA JJISl KU3HU Ha
3emiie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUioTa
TUIaBJICHUS, yJelbHAas TeIUIoTa MapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DPHUIUEHT TOJE3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAs BIAXXHOCTH BO31yXa, JJIEKTPUYECKHU 3apsl,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TPH  ONHMCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICT HCIOJIb3YEeMbIX BEIUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIaHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQUKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu3oBaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS U TIPOLECCHI,
UCIIOJIb3ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHs BEILECTBA, MPUHLHUII CYNEPHO3UIMU NOoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 1l yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3allUCBhIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JIOTHYECKUX
1IaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PU3UUYECKUX SIBICHUIA,
(U3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
(dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHalU3a
YCJIOBUS 3a/ladyd 3allMCBhIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIs peLeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HEoOXoauMble JUisl €€ penieHusi, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIYYeHHOE 3HaYeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJTAHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOHO PpELINTh MPU MOMOIIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IMPABWIBHOCTh TMOPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOJNIONECHUIO (PU3MYECKUX SIBJICHUW  WIU
(bu3nyecKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYPBI KUAKOCTU H
IUIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allMsl MAarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENS IOCTOSHHOTO TOKa): (OpMYyIUPOBATH
IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTH BO3JyXa, CHUJIbI TOKA, HAIpPSKEHUS C MCIOJb30BaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSIMBIX  H3MEpPEeHUM  (3aBUCUMOCTH
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAHM TONEPEYHOTO
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIEIOBaHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIeNys NpPEIJOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTHh KOCBEHHBbIE HU3MEpPEHHs (PU3NUECKUX BEIUYMH (yAelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHHKA, padora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUJIAaHUPOBATh M3MEPEHUs, COOUpPAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJII0IaTh MPaBUJIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUYMK 3JIEKTPUUECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPBI, HArPEBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢uznyecKkue 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
Heneil ¢ mociaea0BaTeIbHbBIM U MapajljIeIbHBIM COSMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJaoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHWUW B TIOBCETHEBHOM
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
JUTEPATYpPy (PU3MUECKOTO CONEpKaHWs, CIPABOYHBIE MaTepHAbI,
pecypchl cetn MaTEpHET, BIageTh nMpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWs, B TOM 4YHCIE TMYOJIMYHO TIPEACTABIATh PE3yJIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIBCKON NEATCITLHOCTH, MPH 3TOM TPaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINECH;

IIPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacHpeieaTh OOS3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHUBaTh COOCTBEHHBIA BKJIaa B
NeSTEeILHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(DIUKTHI.

K xoHiy o0yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ynmpyrasi, mjaacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE [BIKEHUE, CBOOOIHOE
NaJIeHUEe TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUEe, OTPAKCHHE U IPEIOMIICHUE
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:
MIPWINBBI M OTIIUBEI, ABMKEHHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJOTHYECKOE JIEUCTBHE BUIAMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaIMOAaKTUBHBIN (OH, KOCMHUYECKHE JIy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JIEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lauy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OIMCHIBATh M3yUCHHBIE CBOMCTBA Tel M (PU3UUCCKHUE SBICHUS, UCIIOJB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOpPEHHUE
CBOOOTHOTO TIQJEHUS, BEC Tela, HMMIYJIbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUST CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKash >Heprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHHUS CPEAbl), IPH OTTHUCAHUHU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HAaUEHUs W €IUHUIIBI (PU3MUYECKUX BEJTUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKN N3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBI OTPAKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MACCOBOTO YHCEI



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

OOBSCHATh (PU3WYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparoIIMecs Ha cucremy u3 2-3
ypaBHEHUH), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJaydl 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIIME WM U30BITOUHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE TSI PEUICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJTUYUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEITONOKEHNE, OICHUBATh MPABIWIBHOCTh MOPSAIKA
IOPOBEJCHUS  HMCCIEJAOBAHUS, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3NYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHA, 3aKOHA
COXPAaHEHUSl SHEPrUM, 3aBUCUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
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):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY ©3 HW30BITOUHOrO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHHE U3MepsIeMOol BeIMYUHBI ((OKYCHOE pPaCcCTOSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TNPSAMBIX HM3MEPEHUHM (3aBUCUMOCTH IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, MEepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia



NajieHus): T[UJIAaHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PABHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJHOIO MaJEHHUsl, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cujia COOMparolled JIMH3bl, paJAUOAKTHBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAysI MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUiIa TEXHUKN 0€30MaCHOCTH IIPHU paboTe ¢ 1ad0paTOpHbIM
o0opy1I0BaHUEM;

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

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUIOMETP, NATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3MMETp, Kamepa BuibcoHa), HWCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHU B INIOCKOM 3€pKajie M COOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 111 oOecriedeHus: 6€30MacHOCTH MPU OOpaIleHUuH C MpUdopamMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOJCHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHS B OKPY>KaloIlEel cpeie;

OCYIIECTBJIATh TOUCK HHPOpMamu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYSI MOMCKOBBIN 3allpoc, HAXOAUTh



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

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHET, BiafeTh NPpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEACTABIATh PE3yJIbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, MPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIA anmapaT W3y4aeMoro paszfena (U3HKd U CONPOBOXKAATH
BBICTYIUICHUE TpE3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunyecTBo yacos DJIEKTPOHHBIE JeATeIbHOCTH
Ne HaumeHoBaHMe pa3ie/ioB U (uudpossbie) Y4HuTEIA ¢
Kourpoabnble IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE y4eToM
padoThI padoThI
pecypcbl NMPOrpamMmmbl
BOCIIMTAHUSA
Pa3nen 1. ®us3uka u eé pojib B MO3HAHMH OKPY:KAKOIIEr0 MUpa
1.1 dusuka - Hayka 0 IPUPOIE 2 bubmaorexa IJOK Yeranapsars
' e PHp https://m.edsoo.ru/7f416194 igﬁgﬂl ;;I;I;’Hble
bu6mmoreka [JOK MEXKIy YUUTETIEM
1.2 dusznueckre BEIMIUHBI 2 1
https://m.edsoo.ru/7f416194 % 06}"(‘33‘01“““‘“0’1’
- CIIOCOOCTBYIOIIHNX
13 EctecTBeHHOHAy4YHBIN METO] ) | bubnuoreka [IOK O3HTHBHOMY
' MO3HAHUS https://m.edsoo.ru/7f416194 =~ BOCTIPHATHIO
00yYaroIUMHCS
Hroro no pazneny 6 TpeObOBaHHH 1
MPOCHO yUUTeINs.
Pa3nean 2. [lepBonayaibHble CBeJeHHs 0 CTPOCHHH BellleCTBA H6(>6Y>Kﬂa“
O0y4arouuxcs
2.1 Crpoenue BemecTBa 1 bubmotera [JOK cobumopars, na
) https://m.edsoo.ru/7f416194 = ypoke
. o0IIenpUHSATHIC
) JIBYOKEHUE U B3aUMO/ICHCTBHE ) 1 bub6nuorexa [IOK HOPMBbI
' YaCTHI] BEIIECTBA https://m.edsoo.ru/7f416194  mnoBexeHwus,
npaBuiia OOIICHUS
)3 ArperatHbie COCTOSIHUSI ) bu6mmoreka [IOK €O CTAPUINME
’ BEIIECTBA https://m.edsoo.ru/7f416194 = (yuurenamu) u
CBCPCTHUKAMU
Hroro no paszneny 5 (06ydarommmucs).
IHonnep>xuBath B
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl JETCKOM
B 6 HOK KOJIJICKTHUBE
HOJIMOTEKA
3.1 Mexanndeckoe IBUKEHHUE 3 ACIOBYIO,

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

JIPYKEIMOOHYIO




3.2 HMuepuus, macca, IIIOTHOCTH 4 bubnmorexa [IOK
) PHHA, ’ https://m.edsoo.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. B 14
113, BT CHL https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pa3znea 4. /laBjieHne TBEPABIX TeJl, )KMIAKOCTEH U ra3

OB

Hasnenue. Ilepenaua naBnenus

4.1 TBEPJBIMU TEIAMM, KUJIKOCTIMHU 3 bubmorexa HOK
' pA > HHA https://m.edsoo.ru/7f416194
Y Ta3amMu
bubmuoreka [JOK
4.2 5
JaBIeHHe KAKOCTH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
43 AtmocdepHoe naBieHne 6
TMoChepHoe AaBCHH https://m.edsoo.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA 7 bubnunoreka [JOK
' MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
bu6nmoreka [JOK
A P
> aboTa M MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 IT 5
POCTBIC MEXAHHIIMBT https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
5.3 M 4
CXAHHACCKad SHEpTiA https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepBHoe Bpems 3

aTMocdepy.
Crpouts
BOCTIUTATECIHHYIO
JeSITeTHHOCTD C
yaeToM
KYJIBTYPHBIX
pa3nuuuii geTei,
T10JI0BO3PAaCTHBIX
u
WHIMBUTYaTbHBIX
0CcOOEHHOCTEH.
IIpuBnekats
BHUMaHHE
oOyJaromuxcs K
LIEHHOCTHOMY
aCTIEKTy
HA3yYaeMbIX Ha
YpOKE SIBJICHUH,
TIOHSITHUH,
NPUEMOB.
AHanu3upoBaTh
peajbHOE
COCTOSIHUE JIeIT B
y4eOHOM Kitacce/
TpyIre.
[MoOyxaate
o0OyJaroIuxcs
co0JIro1aTh Ha
YPOKE TIPHHIHIIBI
yaeOHoit
JUCUUIUIMHBI 1
CaMOOpraHU3alnH.
3amumars
JIOCTOMHCTBO U
HHTEPECHI
00yJaroIuxcs,
TIOMOTaTh JIETAM,
OKa3aBLINMCS B
KOH(IMKTHOH
CHUTYaIl1 W/WIN
HeOJIarompHUsTHBIX




YCIOBHSIX.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KUIACC

JlesiTeJIbHOCTDh YUMTEJIS C KounyecTBo 4yacoB DJIeKTPOHHbIE JesAiTeIbHOCTD
Ne Y4€TOM NPOrpamMMbl (uudposbie) yuuTeas ¢
Konrpoabnbsie IIpakruuyeckue
n/n BOCIIUTAHUS Bcero o0pa3oBaTte/ibHbIE yuyeTom
padoTsbI padoThI
pecypcbl NMPorpamMmbl
BOCIIMTAHUSA
Pa3znen 1. TensioBble siBJIeHUS VcTaHaBIMBarh
o JOBEPUTCIIBHBIC
11 CtpoeHue u cBocTBa - bubmmoreka [IOK OTHOIITCHHS
) BEILlECTBA https://m.edsoo.ru/7f4181ce = MeXmy yuuTenem
Eu6 HOK ¥ 00yJarOIUMHUCS,
nOInOoTEKA
1.2 TemaoBbIe MPOIECCHI 21 1 5 CrocobCTBYrOIX
https://m.edsoo.ru/7f4181ce = mo3zuTHBHOMY
BOCIIPUATHUIO
Hroro no pazgeny 28 obyuaromumucs
TpeOoBaHUil U
Pazgen 2. diekTpuyeckne 1 MAarHUTHbBIE SIBJICHUS pockO yuuTens.
IToOyxna
DIIEKTPUUYECKHE 3apsIIbl. o6 qya Kjl E; ox
bubmmorexa [JOK yHaiol
2.1 3apsoKeHHBIE Tea U UX 7 1 co0Io1aTh Ha
. https://m.edsoo.ru/7f4181ce oKe
B3aUMO/JICUCTBUE P
OOTIeTIpHHATHIE
29 [TocTosIHHBIN 27eKTpUYECKU 20 ) 7 bubnuoreka [JOK HOPMBI
' TOK https://m.edsoo.ru/7f4181ce =~ MOBCACHHI,
TpaBuiia OOIICHUS
bubmmorexa [JOK CO CTapUIUMU
2.3 MarHuTHEBIC SIBIICHUS 6 1 1.5
https://m.edsoo.ru/7f4181ce ~ (Yautensmu) u
Eu6 1IOK CBEPCTHUKAMU
AOJINOTEKA (oOyuarommMucs).
2.4 DNEKTpOMarHuTHAS UH Hs 4 v
P PR https://m.edsoo.ru/7f4181ce | Iloanepxusats B
JE€TCKOM
Hroro no pasgeny 37 KOJUICKTHBE
ACJIOBYIO,
PesepsHOe Bpems 3 JIIPYKEeITIOOHYIO
aTMocdepy.
OBIIEE KOJIMYECTBO YACOB I10 Crpouts
HPOFPAMME 68 4 14'5 BOCIUTATCIIBHY IO

JCATCIBHOCTH C




y4eToOM
KYJIBTYPHBIX
pasnuuui gere,
TIOJIOBO3PACTHBIX
u
WHIUBHUyaTbHBIX
0COOEHHOCTEH.
IIpuBnekars
BHHMaHHE
00yJaroIuXcs K
LICHHOCTHOMY
aCTIeKTy
N3y4aeMBbIX Ha
YpOKE sIBJICHUH,
THOHATHH,
TIPUEMOB.
AHanu3upoBaTh
peajbHOE
COCTOSIHUE JIeTI B
yueOHOM Kiacce/
rpymme.
[oOyxnate
oOyJaroruxcs
coOJIroaTe Ha
YPOKE TIPHHITHIIBI
yaeOHOoI
JUCIUTUIMHBL 1
CaMOOpraHU3alnHy.
3amumars
JIOCTOMHCTBO U
HUHTEPECH
obydaromuxcs,
MIOMOT'aTh JETSM,
OKa3aBUINMCSI B
KOH(IIUKTHOU
CHUTYaIl1 W/WIN
HeOJ1aronpHuATHBIX
YCIIOBUSIX.




9 KUIIACC

KoaudecTBO 4acoB JlesiTeIbHOCTH
Ne HaunmeHoBaHMe pa3aeiioB DJIeKTpOoHHbIe (LM (ppoBbIE)
Kontpoabubie IIpakTnuyeckue yuuTeas ¢ y1eTom
n/n U TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI nporpaMMbl
BOCIIHUTAHUSA
Pa3zgen 1. Mexann4deckue siBJICHHUSA
| MexaHn4ecKkoe JBIKCHHE U | 1 bu6mmoreka [JOK VCTaHaBIMBATH
1 ° O . JOBEPUTECIIBHBIC
CIoCOOBI €ro OIMMCAHMS https://m.edsoo.ru/7f41a4a6
OTHOILICHUSA MEXIY
. bu6mmoreka [JOK
1.2 BsaumoneiictBue Ten 20 1 3 1 YIHUTCICM 1
https://m.edsoo.ru/7f41a4a6 00y4aroumMucs,
1.3 3aKOHBI COXpaHECHUS 10 3 bubmorexa HOK eriocobeTByontx
' P https://m.edsoo.ru/7f41a4a6 TIOSHTHBHOMY
BOCIIPUATHIO
Htoro no pazneny 40 06y4aIOIUMHUCS
TpeOoBaHUIT U IPOCHO
Pa3nen 2. Mexannyeckue Ko1e0aHUs U BOJHBI yunTens.
Bbubanorexa [IOK o6y mats
2.1 Mexaan4eckue KoaeoaHus 7 3
https://m.edsoo.ru/7f41a4a6 06%’[13‘0111““”
COOJIIOAAaTh Ha YPOKE
2 MexaHU4eCcKHEe BOJIHEL. 2 | 3 bu6mmoreka [JOK OBIETPHHATHIE HOPMBI
3ByK https://m.edsoo.ru/7f41a4a6 IOBE/ICHHSI, IPABHAIIA
" 15 0OIIEHNS CO CTAPUTUMH
TOTO IO pa3Aeny (yauressmu) u
Paszgen 3. DJIeKTPOMATHUTHOE 10J1€ M 3JeKTPOMATHHTHBIE BOJHbI E’ng CTHHRAMH )
O0Yy4YaromuMucH ).
31 DNEeKTPOMarHuTHOE I0JIE U 6 ) bub6nuorexa [IOK Tosep KuBaTh B
DJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6 JIETCKOM KOJUIEKTUBE
ACJIOBYIO,
HWroro 1o paszaeny 6 IPYKETIOOHYIO
aTMoCcpepy.
Pasznen 4. CBeToBbBIC IBJECHUS bepy
Ctpouts
41 3aKOHBI pacpoOCTPaHEHUS 6 ) bubnuorexa [JOK BOCIIUTATENLHYIO

CBCTa

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

JACATCIBHOCTD C YUETOM




49 JIMH3EI ¥ onTHYECKHE 6 3 Bubnuoteka ]_[OK KYJbTYPHBIX pa3IuuMii
’ npuOOpHI https://m.edsoo.ru/7f41a4a6 AICTCH, TIOJIOBOSPACTHEIX
nu I/IH,HI/IBI/II[yaHLHbIX
43 Pasnoxenue Oenoro cBera B 3 ) bubmuoreka [JOK OCOBEHHOCTEIH.
) CHEKTp https://m.edsoo.ru/7f41a4a6 ITpuBIIeKaTh BHUMAHHE
oOyJaromuxcs K
Yroro no paspeny 15 LIEHHOCTHOMY aCIEKTy
Pa3nen 5. KBanToBble iBJIeHHA HBYHACMBIX Ha yPOKE
SIBJICHUH, ITIOHATUH,
51 Hcnyckanue v noriaouieHue 4 1 bubnnoreka [JOK IPHEMOB.
' CBE€Ta aTOMOM https://m.edsoo.ru/7f41a4a6 AHAIM3UPOBATH
5.2 CTtpoenue aTOMHOIO sapa 6 1 bubmorexa [JOK pean1>6H o COCTOﬂH/H o
) P P https://m.edsoo.ru/7f41a4a6 ?p};quH:OM facee
bubnuoreka IIOK
5.3 SnepHble peakuun 7 1 5 Tobyxnars
https://m.edsoo.ru/7f41a4a6 00yUarOIIHXCsI
co0JTo1aTh Ha ypoKe
Hroro mo pasneny 17 MIPUHIUIBI y4eOHOM
Pasnen 6. [loBTOopuTe1bHO-00001IAK0IIMIT MOAYJIb JHCTHTLITHHBT H
caMOOpTraHu3aluu.
3aluIarh JOCTOMHCTBO
1 MHTEPEChI
[ToBTOpeHme u 060061IeHUE N
6.1 coJiep>kaHus Kypca GU3uKu 9 2 bubmmorera [TOK S ,
) p yp https://m.edsoo.ru/7f41a4a6 AICTAM, OKaSauBmHMCX i
3a 7-9 xiacc KOH(IIMKTHON CHTyallnu
W/WIA HeOMaronpHsATHBIX
YCJIOBUSIX.
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB 102 7

[10 ITIPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOE.
SBnenus npupojipl. uzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

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

®dusnueckue BEIMUUHBI U UX
u3MepeHue

VYpok-uccnenopanue "M3mepenue
TeMIIepaTypbl IPU MOMOIIN
XKUJKOCTHOTO TEPMOMETpA U IaTUMKa
TeMrneparypsl"”

Kak ¢usuka u apyrue ectecTBeHHbIE
HayK{ U3y4aroT MPUPOY.
EcrecTBeHHOHAYUYHBIN METO
no3Hanus. Onucanue GU3NIECKuX
SIBJICHHI C TIOMOIIILIO MOACIICH

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JATBHOCTD MOJIETA IIAPHKA,
MYIEHHOTO0 TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"

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




Crtpoenue BemecTBa. OnbITHI,

7 OKa3bIBAIOIIME JUCKPETHOE CTPOCHUE bubmmnorexa [IOK
A He meKp p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI IO
9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS
ra3oBy
10 ArperaTHble COCTOSTHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOWCTBaMHU
BEILIECTB B PAa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJBI
MexaHudeckoe OBUKEHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubmmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBHOKEHUE
bu6mmoreka [IOK
13 Ckopocts. EQUHUIEI CKOPOCTH
p A 1 p https://m.edsoo.ru/ff0a079c
14 Pacuer yTu 1 BpeMeHH IBUKCHUS bubnmorera [TOK
y p https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H HHEPLIUH.
15 B3aPII)MOJ16fICTBHe TCJ‘IpKaK NpUYHHA bubnmorera [TOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBUXKEHHS Tell
16 [TnotHOCTH BemecTBa. Pacuer macchbl bubnmoreka [JOK
1 00bEMa TeJa IO €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpezneneHue




IIJIOTHOCTHU TBépI[OFO TCIa»

Permtenne 3agaud o reme "IL1oTHOCTE

bubmuorexa [JOK

18 BemecTa" https://m.edsoo.ru/ff0al23¢c
Cuna xak XxapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopaTopHas padorta «3ydeHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]y CHIION TSKECTH U
22 maccon tena. Bec Tena. Pemnienue bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuna Tsoxecta”
3 Cuia TsKeCTH Ha APYTHX IJIaHeTaX. bubnnoreka [JOK
Pu3nyecKue XapakTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 Msmepenue cun. JlunamomeTp https://m.edsoo.ru/ffO0al 8cc
bu6mmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CroxkeHne ABYX CHJI, HAaIpaBJICHHBIX
26 10 OJTHOM HJ;)SI?\I/IXOI\;I. ’ bubmmorexa LOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
7 Pemenue 3agau nmo reme
"PaBHonelicTByrOmas cun"
)% TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [HOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3ydyeHue bubnuotexa [JOK




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

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ffO0alcc8

30 PaBHOJICHCTBYIONIECH CUIIbI
Pemenue 3anau mo remam: «Bec

31 tena», «I['paduueckoe n3obdpakeHue bubnmoreka [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

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

32 IUIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKCHUE CHIT»,
«Cunb»

13 Jasnenne. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEJIMYECHUS TABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCUMOCTD

34 JIaBJIEHUS Ta3a oT 00bEMa, bubmorexa LOK

https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua maBieHUs TBEPABIMU
35 TeJ'IpaMI/I, JKUAKOCTSIMU U l;asaMI/I. 3akoH bubmmnorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B )KUAKOCTH U Ta3e, bu6mmoreka [IOK
BBI3BAaHHOE JEWCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

17 Pemenue 3amaqa mo teme «J/laBnenue B bubmuorexa [JOK
’KHMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

38 CooOrmarommuecs cocyapl bubnmnoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 IMuopaBanueckuii mpecc
AP P https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
YKUJIKOCTHBIN HACcOC
Atmocdepa 3emin. [TpudarHb
CYIIIECTBOBAHUS BO3YIIIHOM
41 O}f;OJ'IOIIKI/I 3emiu 3aByIf(-JII/IMOCTB bubmorexa HOK
i https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTrO JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 Bec Bo3ayxa. ATmocdepHoe 1aBiieHne
BOSAYX T™™OChEpHOE J1aBICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocepHOro TaBICHUS. bubnnoreka [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmorexa LHOK
A LYP https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agaud nmo reme
"ATMmocdepHoe naBieHue"
elCTBHUE KUJKOCTH U Ta3a Ha
47 for €HHOE€ B HUX TEJIO bubmorexa HOK
Py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITATKUBAIOIIEH CUJIBI, bu6mmorexa [IOK

HCﬁCTBymHlCﬁ Ha TEJIO, IOTPYKCHHOC
B XKXUJIKOCTb»

https://m.edsoo.ru/ff0a33fc




49

50

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

IlnaBanue Ten

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

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

51

52

53

54

JlaGopaTopHas pabora
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYMPOBAHUE JIOJIKU U
onpeereHue e€ rpy30mnoabLEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBsanue»,
«/laBiIleHnE TBEPABIX TEN, JKUIKOCTEN
U ra3oB»

Mexannueckas pabora

Momntaocts. EquHUIEI MONITHOCTH

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

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

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

55

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MOoIbEME 110 JIecTHHUIE"

[Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

KonTponbHas pabota no teme
«/laBieHME TBEPABIX TN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas paboTa

58

PesepBubrit ypok. Pabora ¢ Tekctamu
1o Teme «JlaBienue TBEPbIX T,

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




59

60

KUJKOCTEN U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

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

Pemenue 3a1a4 no TeMe «Y CI0BUS
paBHOBECHsI pbIYara

0.5

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

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

61

KoaddurnmenT nmonesnoro neicTBus
MexanusMa. Jlabopatopnast pabora
«M3mepenne KIIJI HakOHHOM
TUIOCKOCTH

0.5

62

63

64

Pemenue 3ama4d no treme "Pabora,
MotmtHocTh, KIT/1"

MexaHnueckasi 3Heprusl.
Kunernueckas 1 noTeHIMaIbHAs
JHEprus

3aK0OH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

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

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

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

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTaIbHOE OIpeieTIeHHE
WU3MEHEHUS KUHETUYEeCKOU U
MOTEHLIMAJIbHON SHEPTUH NTPU
CKATBIBAHUHM Te€Ja IO HAKIIOHHOM
MJI0CKOCTH"

66

67

KonTponbnas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPTHUS»

PesepBHrlIit ypok. Pabora ¢ TekcTamu

bu6mmoreka [JOK




o TeMme "Mexannueckoe IBuKeHue"

PesepBHelit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0adee6

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

[NPOT'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSIHHMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannnueckue u amop¢Hsbie Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnmoBoe pacuIMpeHre U CKATHE 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKECHUSI 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buzael rerionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

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

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

13 p 0
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas pabora

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

Pacuer koaudecTBa TEIIOTHI,

15 HE0OXO0IMMOTO JIJISl HArPEBaHMSI TeJa
Y BBIJICJISIEMOTO UM TPU OXJIAKIECHUN

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

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
cropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKHUX 2611 VYnenbHas bubmmorexa [TOK

p A https://m.edsoo.ru/ff0a71d2
TEIUTOTA TIABJICHUS

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

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

21 Kumieane. Y nenpHas termiora bu6mmorexa [IOK




22

23

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

https://m.edsoo.ru/ff0a786¢

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

24

25

26

[IpuHuune paboOThI TEMIIOBBIX
neurareneid. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurarens.
TenoBbIe IBUTATEIIN U 3aI[UTa
OKPYKAIOLIEH Cpe/Ibl

3aKOH COXpaHEHMS U IIPEBpalIECHUs
SHEPIruH B TEIUIOBBIX MPOIEccax

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

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

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

28

KonTponbHas padota no teme
"TemnoBele aBieHud. Msmenenne
arperaTHBIX COCTOSIHMH BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

Onextpuzanus Ten. [[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJ UHAYKIUEH U npu
COMPUKOCHOBEHUH"




B3anmoneiicTBue 3apsyKeHHBIX TEII.

bu6mmoreka [IOK

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

1 HamnpsikeHHOCTB 3JIEKTPUYECKOTrO bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snektpuyueckux 3apsios.

33 DnemeHTapHbIi 3apsa. CTpoeHue
aToma

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

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

36 cyuiecTBoBaHus. McTouHnkmn bubmmorexa LHOK

https://m.edsoo.ru/ff0a95a4

3IEKTPUYECKOTO TOKA

37 JIenCcTBUA DIIEKTPUYECKOTO TOKA bubnmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiictue

38 NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKHU"

39 DNEeKTPUYECKUM TOK B METAIIIaX, bubnuotexa [JOK
JKHJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpruyeckas Lenb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pelz‘yJII/II:)OBaII;I/Ie CHJIBI 0.5 bubnmorexa LIOK

TOKA"

https://m.edsoo.ru/ff0a8bd6




DIEeKTPUUECKOE HATIPSKEHHE.
Boner™merp. JlaGopaTopnas padora

bu6mmoreka [IOK

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

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

44 3IEKTPUYECKOTO COMPOTUBICHUS | bubnmoreka [JOK
IIPOBOAHUKA OT €ro JJIUHBI, IUIOIAaU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUs U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopuas pabora
"HccnenoBanue 3aBUCUMOCTU CHIIbI

46 TOKa, UYILETO Yepe3 PE3UCTOp, OT 1 bubmorexa LHOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaielbHOE
COEMHEHUS POBOJHUKOB
JlaGopatopHnas pabora "IIpoBepka

43 IIPAaBUJIA CII0KEHUS HANPSKEHUH NIPH | bubmmorexa LIOK
IIOCJIEOBATEIILHOM COCAUHEHUN ABYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

napajuieIbHOM CO€IMHEHUU
pe3ucTopon"

https://m.edsoo.ru/ffO0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa Oma g pa3aInyHoro Bubmaorexa ITOK
p https://m.edsoo.ru/ffO0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOILTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "OnpeneieHue
52 a601}“)1,1 u Il:/IOH_I}II)OCTI/I :—)JIeKTpI/IquI(oro Eubmorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKHre ey 1 MOTPeOnuTeNn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3alMOJCHCTBHE
55 VYpok-uccnenosanue "M3yuenune bubnnorexa [HOK
MOJI€H MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 11ojie. MarHuTHoe I10J1e
56 3eMIId U1 €ro 3HadeHue I )KU3HU Ha bubmaorexa IIOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJIBHOU paboTe
10 TeMe "DIIEKTPUUYECKHE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX Bubmorexa ITOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBua. I10CTOSTHHBII
AIEKTPUIECKUN TOK"
KonTponbHas padota no teme
"DHeKTpUUecKHe 3apsiibl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3auMoaercTBUA. I10CTOSHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

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

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

60

OmnsIT OpcTena. MarauTHoe nose
NEKTPUYECKOr0 TOKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

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

61

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

0.5

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

62

DJeKTpoABUraTelb NOCTOSIHHOTO
Toka. Mcrnonb3oBanue
AJIEKTPOJBUTATENEH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabora
"KoHcTpynpoBaHue 1 U3y4eHHe
paloThI aneKkTpoaBurarTens"”

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

63

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

64

Onexrporeneparop. Criocoosbl
MOJTyYEHUS IEKTPUICCKOI SHEPTHH.
DNEeKTPOCTaHIIMHU Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe "DIIeKTpUUecKre U




MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

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

I[TPOT'PAMME




9 KUIIACC

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

| MexaHnn4eckoe JBHKEHUE. |
MarepuanbHas TOUKa

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

3 1
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeHsst 1 MTHOBEHHAsS 1
CKOPOCTb

5 [IpsmosinHENHOE PAaBHOYCKOPEHHOE | bubnnorexa [JOK
JIBH>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopocTH
Jlaboparopnast pabota "Onpenenenue

7 YCKOpEHHUS Tena npu | | bubmuoreka [IOK
PaBHOYCKOPEHHOM JABWXEHUMU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TIOCKOCTH"

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

oKkpykHoCTH. [lepron u yacrora

https://m.edsoo.ru/ff0ael176




oOpamienus. JInHeiHas u yrioBas

CKOPOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HrroToHa. bubnmnoreka HOK
PaBHOelicTBYIOIIAs cHUila https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6mmotexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bubnnorexa [JOK
15 Crna ynpyroctu. 3akon I'yxa https://m.edsof)_.lru/faneca2
16 Pewenue 3amau no reme «Cuia
YOPYTOCTH»
17 Jlaboparopnas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTHU HPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crra Tperis https://m.edsogru/fanf738
19 Pemenue 3amag mo teme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabora "Onpenenenue bubnmnorexa [JOK
Kod(ppurmenTa TpeHUs: CKOIbKEeHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no reme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubnrorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cua TsSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3anau no teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
75 IIepBas kocMHu4eCKast CKOPOCTb. bubmuoreka [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHOW TOUKH.
AOconoTHO TBEPAOE TEIIO.
R bubmuoreka [{OK
26 PaBHOBecue TBEpI0TO TENA C
. . https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpalllCHHS.
MowmenT cuinsl. LenTp TspKECTH
PaBHOBecue MaTepualbHOW TOUKH.
AOGcomoTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHOW OCBIO BpAIllCHMUS.
MowmenT cuinsl. LenTp TspxecTn
73 Pemenue 3agad nmo reme "MomeHT bu6mmoreka IIOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
29 TeMe "MexaHn4uecKkoe JBHKEHNE bubnmorexa OK
. " ) https://m.edsoo.ru/ff0b0408
B3aumopeiicTBue Ten
KonTponbhas pabora no teme
30 "MexaHnndecKkoe IBIKEHHE bubmorexa LHOK
N | ' https://m.edsoo.ru/ff0b06ec
BzanmopeiicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuoteka [IOK




COXPAHEHHU UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOJECHCTBHE

Pemrenue 3agaud mo reMe "3akoH

https://m.edsoo.ru/ff0b07fa

bubnunorexa LIOK

32 COXpaHEHUs UMIyJbca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnmnoreka HOK
34 Mexannueckasi paboTa U MOIITHOCTh https://m.edsogru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [IOK
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas padora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
17 CBsI3b 3HEPrUM U pabOTHI.
ITorenunanpHas 3HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS HEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yueHue bubnmnoreka HOK
3aKOHA COXPAaHEHUS DHEPIUM» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €T0 bu6nunorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoieOaHusl. bubnmnoreka [JOK
Brinyxaennslie koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA

MasiTHHUKH




44

45

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

[IpeBparienue sHepruu Npu
MEXaHUUYECKUX KOJIeOaHUSIX

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

46

Jlaboparopuas pabota «Onpenenenue
94acTOTHI U Iepuoja KojaeOaHmii
NPY)KUHHOTO MasTHHUKA»

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

47

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

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

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOJIHBI

Ypok-koupepennus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuieckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ffOb2 1fe

51

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
uH(OPa3BYK B IPUPOJE U TEXHHUKE"

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

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoeOaHus ¥ BOJTHBI"

KonTponbnas pabora no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI COXpaHEeHMs. MexaHu4ecKue
KoJieOaHUs U BOJTHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepennus "Llkana
53 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30Banue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenue
. bubnuorexa [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 Y4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoa CBETa.
61 CxopocTts cBeta. BonHoBBIE cBOMCTBA brbmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[IpsaMonuneitHoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS brbmmorexa [TOK
pactipoctp ) https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)k€HUs CBETa. 3epKaia.
63 Pemenue 3amay Ha IpUMEHEHNE bubmmorexa TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK




IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.

https://m.edsoo.ru/ff0b3aea

65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO ngﬁ;ﬁfj;;?ﬁ};owcsc
OTpPaXEHUS B ONTHYECKHUX CBETOBOAAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMICHHS
CBETOBOTO JIy4a OT yIJia MaJIeHUus Ha
rpanuie "Bo3ayx-crexsio""
Ypok-koHpepenmus "Vicnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAKECHMUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTryeckas cuiia JIMH3bI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0paxeHuit B TMH3AX bubmorexa OK
https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM bubmmorexa [IOK
e — https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "JlegexTs
3penus. Kak coxpanuts 3penue"
Pa3noxxeHue 6enoro ceera B CEKT.
74 Omnbitel HetoTona. Crnoxxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ffO0cOf4c




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

75 BOCIIPHUSATHIO IIBETA MPEIMETOB IIPH HX bubmmorexa OK
p t pest p https://m.edsoo.ru/ff0cOe2a
HAOJIIOACHNH Yepe3 BETOBhIC
¢bubTper"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBa CBETA: AMCIIEPCHS,
uHTephepeHys u audpaxms”
77 Omnsitel Pesepdopaa u mianerapHas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
Hcnyckanue 1 morjouieHue cBera
79 aromoM. KBaHTbl. JInneiuarteie bubmmorexa [IOK
' ) https://m.edsoo.ru/ff0c144c
CIICKTPBI
20 Ypok-mipaktukym "Habmtonenue bubmmoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTB U €€ BUOBI bubmmorera [OK
. A https://m.edsoo.ru/ff0c1672
2 Crtpoenue aTomHOro sipa. Hykinonnas bubmuoreka [IOK
MOJEIb https://m.edsoo.ru/ffOc18ac
23 PanuoaktuBHBIE TpEeBpaIeHUsI. bu6nunorexa LIOK
H3oToms! https://m.edsoo.ru/ffOclal4
84 Pemenwne 3agau mo teme: bu6nmorexa LIOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monypacnana
Vpok-koadepenuus "PagroakTUBHEIC
P Gep bubnuoreka [{OK
86 U3ITy4yeHUs B IPUPOJIE, METUIIUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHbI

87 COXpaHEHHUS 3apsiIOBOT0 U MacCOBOTO bubmmorexa [JOK
P P https://m.edsoo.ru/ffOc1c58
qucen

28 OHeprus CBA3U aTOMHBIX saep. CBs3b bubmmoreka [JOK
MAacChl U DJHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau no reme "SnepHeie
peakuuun"

90 Peakuuu cuHTe3a u nenenusd saep. bubnmnoreka HOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-kondepenuus "Anepnas

01 sHepreTHka. JleicTBus
PaZOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

9 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
DNEeKTPOMarHuTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siBieHUS"

KonTponbHas pabota no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbI€ siBeHUS"
[ToBTOpeHnue, 06061IEHNE.

94 JlaGoparopubie paboThI MO KypC bubmorexa HOK
" patop . p " ypey https://m.edsoo.ru/ff0c245a

B3aumoneiictBue ten
[ToBTOpenue, o600menue. Pemenue

95 ACYETHBIX M KAYE€CTBEHHBIX 3a/1a4 10 bubmmorexa [IOK
pactel ' https://m.edsoo.ru/ff0c2572
teme "TernoBsie MpoLEecChl

96 [ToBTOpenue, 06o6meHue. Pemenue bubnmnorexa [JOK




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

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

7 1
9 pacyYeTHBIX M Ka4ECTBEHHBIX 3aa4 110 hitps-//m.edsoo.rw/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, obo0mIEHNE.
98 JIaGopatopHble pabOTEI 10 KypC 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 TekcTamu 110 Teme "Konebanus u 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o600meHne. Pabora ¢
" bubmmoreka [JOK
101 TekcTaMmu 110 TeMe "CBeTOBEIE 1
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcTamH 110 TeMme "KBanToBas u 1
sanepHas gusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

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

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

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

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3NUECKUX SIBICHUN

1.4

ONUCBHIBATh W3YYEHHBbIE CBOMCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003Ha4YeHMs U eUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBA3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

Q)HSHHCCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBJICHUS U TIPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHAa H 3allMChIBAaTh €ro MaTeMaTU4YeCcKoe

BBIPpAXKCHUC

1.6

1.7

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 ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NUYECKUX SIBICHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU

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




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCIOBHSL 3aJaud 3alUChIBaTh KPATKOE YCIOBUE, MOJCTABIIATH
buznyueckue BeIWYNHBI B (OPMYJIIbI M IPOBOJUTH PAcu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3yjibTaT, HAXOAWUTh OLIMOKH B

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

1.9

1.10

1.11

MPOBOAMUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SBICHUA WU
GU3HYECKUX  CBOWCTB  Tel:  (OpMYyIHpOBaTH  MPOBEPSEMBIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUYETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMU Y4YE€OHOIO MCCIIEIOBaHUSA, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUSI, CIENYs NPEIIOKEHHOMY IIJIaHY,
(buKCUpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PU3HMUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOINIl U TPaQUKOB, A€JaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIErys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUH U3MEPEHHUM coOupaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBl JEUCTBUS H3YYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3WYECKUX  SBJIEHUN U

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




1.15

MPUBOAUTH TpPHUMEPHl (HaXoauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMs (PU3MUYECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

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

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTepHET B
COOTBETCTBUM C 3a/JaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH(POPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUMBON HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

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

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYryro

1.18

1.19

co3/7aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINISCKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTkue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAaHUN, MpPU ITOM
rpPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3UKH, COPOBOXKIAThH BHICTYIIJIEHUE 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 ,HCP’ICTBHﬁ, aICKBATHO OICHHMBATDH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  I'PYIINbI, BBICTPAWBATH
KOMMYHUKATHBHOC BSaHMOHCﬁCTBHe, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1.1

HCIIOJIB30BaTh MMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO OMHNCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh 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

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (U3MUYECKUE SIBJICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEeMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

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

BBIPA’XXCHUC

1.6

1.7

1.8

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

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaIOIIME (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
MOJy4eHHOEe 3HaueHue (U3MYecKod BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

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

MMPOBCACHUA UCCIICAOBaHNA, ACIIaTh BBIBOIBI

1.9

MPOBOAWTH OMBITHl MO HAONIOACHUI0 (U3UUYECKUX SBICHUH WIH
(GU3MYEeCKUX  CBOWCTB  Tel:  (OpMyIHpOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOT' O




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

1.10

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C HCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPAaBHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

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

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/Ip8.TB IKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

1a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHLUINBI JIEHCTBUS HU3YYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HUX ONUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

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

AJIEMEHTOB JIEKTPUYECKUX LIETIEH

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

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE HUMEIOLIMXCA 3HAHUW U IYTEM CpPaBHEHUS
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

ABIIACTCA HpOTHBOpe‘{HBOﬁ WJIA MOYKET OBbITh HeHOCTOBepHOﬁ

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




1.19

HOMYJSIPHYIO JINTEPaTypy (GU3NYECKOTO COAEp KaHUs, CIPaBOYHBIC
Marepuainsl, pecypcbl cerh MHTepHer; BuageTh NpuUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBaHus MHGOpMALUU U3 OJHON

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

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaUeH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M MCCIENOBAHUN (U3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMM, CJIEAUTh 3a BBIINOJIHEHUEM IUIaHA
JNIEUCTBUA M  KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICMCTBHE,  MPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

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

HCIIOJIB30BaTh U3yUYEHHBIE MIOHATHUS

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

IIpU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3aauy B y4EOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKK) PUINUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (U3MUYECKHE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCHOJB3YEMBIX  BEJIWYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,

CBSI3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(bU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
UCIONIb3YSl M3YyYEHHbIE 3aKOHbI, NIpU OTOM 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 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBJ'IGHHfI, (1)I/ISI/ILICCKI/IX 3aKOHA UJIM 3aKOHOMCPHOCTHU

1.7

pemiate pacuéTHbele 3aJauyu (omuparoniyecss Ha cucremy u3 2 — 3
YpaBHEHHUIA), WCIONB3Ys] 3aKOHBI W (HOPMYJBI, CBS3BIBAIOIIUE
dbusznyuecKkue BETUYMHBI: Ha OCHOBE aHallkM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YyCIIOBUE, BBIABIATH HEAOCTAIOIIUE WU
M30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJUTh PacyEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAUCHUA (1)H3PI‘ICCKOﬁ BCINYHHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(bu3MYeCKUX METOIOB, UCIIOJb3Ysl ONMCAHUE MCCIIEA0BAHUS, BBLAEIAThH
IIPOBEPSIEMOE TPEAIIONO0KEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIEOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOJCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3HYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMpPATh YCTAaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUSA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOBI

1.10

1.11

OPOBOJIUTH MpPH HEOOXOJUMOCTH CEpUI0 TMpPSMBIX H3MEPEHHUH,
ompenensisi CpeaHee 3HAYCHHE H3MeEpsieMOoM BeTU4YHHBI ((POKyCHOE
paccTosHUe coOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TPSMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTaThI

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




rpaduKoB, IenaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CJIENys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

PE3yNbTaThl ¢ YYETOM 3aJIaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

1.14

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

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIC TNPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJEINeH:
MaTepHalibHasi TO4YKa, a0COIOTHO TBEPJIOE TEJI0, TOUEUHBIN HCTOYHUK
CBETa, JIyd, TOHKAas JIMH3A, IJIAHETapHas MOJENb 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

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHICHUU Y4eOHO-IIPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI U300pakeHUHN B MJIOCKOM

3epKaJie ¥ coOuparomiei JIMH3e

1.17

OPUBOAUTH TNpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaAHEHMsI 3/I0POBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTHYCCKOTO IIOBCACHUA B Oprma}omeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHer, caMOCTOSITENBHO (OPMYIHpPYST TOUCKOBBIM  3arpoc,
HAaXOOUTh NYTH  ONPENAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWN W JIOMOJIHUTEIbHBIX

HCTOYHUKOB

1.19

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

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAILIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIE IMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN annapar u3y4aeMoro paszieia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAMEed ¢ y4&TOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 32 BBINOJHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYIMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

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

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O TMpUpoAe. SIBICHHS NPUPOJIBL.
dusznueckre SABICHUA: MEXAHHYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBLIC

1.2

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

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOHay‘IHbIﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[eHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTEC3, 00BsCHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
Onwucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIeH

[TpakTudeckue paboTHI:

N3mepenne paccTOSTHU.

W3mepenne 00bEMa KUAKOCTU U TBEPOTO TENa.
Ornpesenenne pa3MepoB MaJbIX TeJl.

W3mepenne TemmepaTypbl IpU MOMOIIHM KHJIKOCTHOI'O

TEPMOMETPA U JATYMKA TEMITEPATypPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEILIECTBA

2.1

2.2

2.3

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MepBhl.
OneIThl,  N0Ka3bIBAOIIME  JUCKPETHOE  CTPOCHHE
BEIIIECTBA

JBuxenne yactun —BemiectBa. CBsi3b  CKOPOCTH
JBIDKEHMS YacTHL ¢ TemmepaTypoil. bpoyHoBckoe
nBrxkeHue, T dysus

B3aumopeiicTBie yacTHIl BEIIECTBA: IPUTSKEHUE U

OTTAJIKUBAHHC
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ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE TIa30B,
KHUIKOCTEW W TBEPABIX  (KPUCTAJUIMYECKUX)  Tell
B3anmocBA3p MeXAy CBOWCTBAaMHU BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHO-MOJIEKYJISIPHBIM

CTPOCHUEM

2.5

Ocob0eHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTuueckue paboThI:

Ouenka JauameTpa aromMa METOJOM  psiioB  (C
ucronb3oBanueM pororpadmii).

OnbITHI 110 HAOJIIOACHUIO TEMIOBOTO PACHIUPEHUS Ta30B.
OnbIThI o 00HapyKEHUIO NecTBUsS cui

MOJIEKYJISIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBM)KEHUE
39 Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM
' JBUKEHUH. Pacdy€r myTH 1 BpeMEHU JBUKCHUS
SIBnenue uHepuuu. 3akoH MHepuMH. B3ammoneincrtBue
33 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUKEHUS TEll.
Macca kak Mepa HUHEPTHOCTH Teja
34 ITnotHOCTH BemecTBa. CBA3b IUIOTHOCTU C KOJINYECTBOM
' MOJIEKYJ B €qUHUIIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBHUS TeI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' MIOMOUIBIO AUHAMOMETPA
37 SIBnenue taroreHus u cuna Tsokectu. Cuia TSDKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpenus. TpeHue CKOJIBXKEHUS U TPEHHUE IIOKOS.
' Tpenue B npupoje U TEXHUKE
19 CrioxeHue CWiI, HalpaBJICHHBIX 110 OJHOM IpPsSMOM.
' PaBHOelicTBYIOIIAsA CHIT
[TpakTHyeckue paboTHI:
3.10 OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS

(mapHKa B KHUAKOCTH, MOACIIN QJICKTPHUYICCKOTO




3.11

3.12

aBToMoOmWIT W Tak ganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa To
HAKJIOHHON  TuiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
OPWIOKEHHOW  cuibl.  OMBITEL, JAEMOHCTPHUPYIOIINE
3aBHCUMOCTb CHJIBI TPEHHS CKOJIbKEHHUSI OT Beca Tesa U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

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

JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

HaBnenue TBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

+ YBEJIMUCHUS JTaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TEeMIIEePaTyphl
43 ITepenava naBieHus] TBEPABIMH TEIAMHM, KHIAKOCTSIMHU U
' razamu. 3akoH [lackans. [THeBMaTHYECKHE MAITUHBI
3aBUCMMOCTh  JIaBJIGHUS KUJKOCTH OT  TIJIyOWHBI.
4.4 I'unpocraTudeckuii napagokc. CooOIiaromumecs cocy/bl.
['anpaBiuyeckue MEeXaHU3MbI
AtMocdepa 3emnu u armocdepHoe naBieHue. [Ipuannbl
45 CYIIIECTBOBAHMS BO3AYIIHOW 000704ku 3emid. OMbIT
' Toppuuennu. 3aBUCHMOCTb aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 Wsmepenune armocdepHoro npaeneHus. llpuGopsr s
' U3MepeHus aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTM M Ta3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BeiTamkuBaromas (apXumenoBa) cuia. 3aKOH
Apxumena
4.8 IImaBanue Ten. Bo3ayxonnasanue
49 [TpakTudeckre paboTHI:

HccrnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT




00béMa MOTpYXKEHHONM B KHUAKOCTh YacTH TeJa.
Ornpezenenrie BHITAIKMBAIONICH CUJIbI, IEUCTBYIOIICH Ha
TEJO, MOTPYXKEHHOE B KHUIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIEN CUJIbI, AEHCTBYIOLIEH
Ha TeEJI0O B JKHUAKOCTH, OT Macchl Teia. OMNBITH,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIIKMBAIOLLIEH
CHUJIBbI, JIEHCTBYIONIEH Ha TEJIO B >KHJIKOCTH, OT 00BEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT ILNIOTHOCTH
JKHJIKOCTH. Konctpyuposanue apeomeTpa HIIH

KOHCTPYUPOBaHME  JIOOAKM U OINpeleleHue e

Ipy30M0IEMHOCTH

dusnueckue  SABJICHUS B TPUPOJAC.  BIIUSHUC
4.10 aTMoc(hepHOro aBJICHHS Ha KUBOW OpPraHu3M, TUTABAHUC

pBIO

TexHuYeckne yCTPOMCTBA: COOOIIAIOIIMECS COCY/IbI,
A1l YCTPOWCTBO  BOJONPOBOJIA, THJIPABIMYSCKUN Ipecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOM HAacocC,

apeoMeTp

PABOTA, MOIIHOCTbD, DHEPTUA

5.1 Mexanundeckas padbora
5.2 Mexanndeckas MOIIHOCTD
53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
' 1ockocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHeHne mpaBuia paBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 II0JIE3HOTO JEeNCTBUS MEXAHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
sg ITonHas mexaHudeckas JHEprus. 3aKOH H3MEHEHUs WU
' COXpaHEeHMsI MEXaHNYECKON YHEPTHH
[TpakTiueckue paboOThI:
5.9 ###Par###Onpenenenue pabOThl CUJIBI TPEHUS TpHU

pPaBHOMEPHOM JBHXKCHHM TEClIa II0 I‘OpH?;OHTﬂJ'II;HOfI




noBepxHoctu. MccienoBanue yclIOBUM  paBHOBECHS
peiuara. Msmepenne KIIJI HakIOHHOM MJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

du3nyeckue sABJICHUS B npupoac: pbHaru B TECIC

5.10
4esioBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABWXKHBIA U
5.11 HETOABMKHBIM OJIOKW, HaKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Kox Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KHHETHYECKON
TEOpUU CTPOCHHS BemlecTBa. Macca ©  pa3Mmepbl
6.1
MoJsieKyd.  OmbITbl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
I0JIOXKEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUH
Mognenn  TBEpAOro, JKUAKOTO U Ia3000pa3HOro
6.2 cocrosiHMil BemecTBa. Kpucramnnmueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB ra3oB, KUJIKOCTEH U TBEPIBIX TN
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
6
TEOpUU
6.4 CMaumnBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacmmpeHue u cxaTue
Temneparypa. CBs3b TeMIEpaTypbl €O CKOPOCTBIO
6.6
TETJIOBOTO JIBMYKEHHSI YaCTHUI]
Buytpennss sueprust. Cnoco0bl U3MEHEHHs BHYTpEHHEH
6.7
SHEpruu: Terionepeaaya U copepiieHue padoThl
Bunel temonepenayu: TEMIONPOBOJHOCTb, KOHBEKIIUS,
6.8
U3JIy4yeHue
6.9 KommuectBo  TemmoTel.  YIenbHas — TEINIOEMKOCTH




BCIICCTBA

TemsiooOMeH U TEMIOBOE paBHOBECHE. Y paBHEHUE

6.10
TEIJIOBOTO OaiaHca
611 [InaBneHue u oTBEp/IeBaHNE KPUCTATUIMUCCKUX BEIICCTB.
. VY ienpHas TEnaoTa niaBJICHUS
[TapooOpa3zoBanue u  KoHAeHcamus.  Mcmapenue.
610 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
' 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO
JABJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIMBa. Y IeJbHas TEII0Ta CTOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenedt  KITJ]
6.15 TEIJIOBOTO JABUTATEINs. TeIUIOBbIC JBUTATENIM M 3alluTa
OKpY>KaroIlen cpeibl
3aK0H COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TETUIOBBIX
6.16
nporeccax
[IpakTrueckue pabOTHI:
OnbIThI o 00HapPYKEHUIO JIEHCTBUS cuI
MOJICKYJISIPHOTO TIPUTSKEHUS.
OneIThl 1O BBIPALIMBAHUIO KPHUCTAIOB IMOBAapPEHHOM
COJIU WJIU caxapa.
OnbIThI 110 HAOIIOIEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEN U TBEPBIX TEIL.
Ompezenenue naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
6.17 OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTBH JIaBJICHUS

BO3/lyXa OT €ro 00bEMa U HAarpEeBaHUS WIH OXJIKICHUS.
[IpoBepka ruMOTE3bl JUHEHHOW 3aBHCUMOCTH JIJIUHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TeMIIepaTyphl.

HaGmronenne w3MeHeHUs BHYTPEHHEW JHEpPrHH Tella B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.
UccnenoBanue siBjeHUs TEIIOOOMEHA MTPU CMEIIMBAHUHU

XOJIOJTHOW U rOpsiYer BOBI.




6.18

OnpeaeneHHe KOJIN4YCCTBa  TCIIJIOTHI, MMOJIYYCHHOT'O
BOJIOM IpU TEIIOOOMEHE C HArpeTbiM METaUIMYEeCKUM
LMJIAHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BELIECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOﬁ TCIJIOTHI IIJIaBJICHUS JIbJA.

dusnyeckue SBJICHUS B MPHPOJAC: TMMOBEPXHOCTHOE
HATSOKCHUE W KAaNWUBIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUIBI B Tipupoje, uanydenne CoHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHCA, CHCra.

6.19

TexHudyeckue  yCTpOWMCTBA:  KalWUIAPBL,  IPHUMEPHI
HCIIOJIb30BAaHUS KPUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, NCUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHU A

7.1 OnexTpuszanus Tei. J[Ba poja 3JIeKTpUUECKUX 3apsiioB
BsaumoneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEN OT
BEJINYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEJIaMH)
Onexrpudeckoe nose. Hanps:k€HHOCTb JIEKTPUUYECKOTO

7.3 nosid. IIpyHIMI cyneprno3unuy JIEKTPUYECKUX IOJIEN
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »snexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. llpoBonHuku n
TUDJIEKTPUKN

7.5 3aKOH COXpaHEHMs DIEKTPUUECKOTO 3apsiia

6 ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

' ANEKTPUYECKOT0 TOKa. ICTOYHMKH TOCTOSTHHOTO TOKA
7.7 JenicTBus AIEKTPUIECKOTO TOKa (TerioBoe,




XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onextpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE

7.8

HanpsHKeHUe

CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
7.9

CONIPOTUBJICHHE BELIECTBA
7.10 3axon OMa JJ1 yyacTKa Lenu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCIUHEHUE
7.11

MIPOBOIHUKOB

Pabora ¥ MOIIHOCTH SJIEKTPUYECKOTO TOKa. 3aKOH
7.12

Jxoyisa — Jlenna

DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUUCCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

IlocTtossable Maruuthel. B3amMonelcTBUE HOCTOSHHEBIX
7.14

MAarHuToB

MaruutHoe T1ojie. MarHutHoe 1oje 3eMId KU €ro
7.15

3HAUEeHHE I )KU3HU Ha 3eMile

OmneiT Opcrena. MaruutHoe 1oJie 31EKTPUYECKOTo TOKa.
7.16

[IpuMeHeHne >eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. VMcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCIopTe

OMBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMU
7.18

nHaykiuu. [Ipasumno Jlenna

DNeKTPOTeHEePaTop. Cnoco6mI MOTyYEHUS
7.19 JJIEKTPUYECKON  DHEpIUH. OnexTpocTaHIMM ~ Ha

BO300OHOBIISIEMBIX UICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHI 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIUEH
7.20

U IIPU CONPUKOCHOBEHHH.

UccnenoBanue nA€MCTBHS SJIEKTPUYECKOrO OIS  Ha




MMPOBOAHUKH U NUBJICKTPUKH.

Cbopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
MIOCTOSIHHOT'O TOKa.

W3mepenue u peryinpoBaHue CUIbl TOKA.

N3MepeHne U peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HYIIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS
Ha PE3UCTOpE.

OHLITBI, ACMOHCTPpHUPYIOIIUC 3aBHUCHUMOCTH
IEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIONEPEYHOr0 CeYEeHUs 1 MaTepuaia.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIPU
[OCJIEIOBATEIBHOM ~ COCIMHEHUH JBYX PE3HCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapaieIbHOM
coeMHeHUN  pe3uctopoB.  Ompenenenue  pabOThI
UIEKTPUUECKOTO0 TOKA, UAYILEro 4epe3  Pe3UcTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO  TOKa,
BbIJIeNIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYILEro 4yepe3 JIAMIOYKY, OT HalpsyKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarasuTHOI'O BSaHMOﬂeﬁCTBHH IIOCTOSHHBIX MAarHuTOB.
W3y4eHre MarHuTHOTO IOJI TIOCTOSIHHBIX MarHUTOB MpU
ux o0beAMHEHUM U pasjeneHuu. VccrnemoBaHue
JEMCTBHS DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
BSaHMOHeﬁCTBHﬂ KaTylmKyu ¢ TOKOM W MarouTa OT CHJIbL
TOKAa W HallpaBJIEHHs TOKAa B Karylke. l3yuenue

JIECTBUS MarHUTHOTO MOJS Ha OpOBOAHUK C TOKOM.

Konctpyuposanue u U3y4YeHue paboTsl
3IIEKTPOJIBUTATEITS. N3smepenne KIIg
3JIEKTPOJBUTATENIBHON  YCTAHOBKH. OnbIThI o

HUCCICIOBAaHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIUU:

HUCCICIOBAaHUC W3MCHCHHH 3HAYCHUS U HaIrpaBJICHHUA




HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJIICHUST B  arMmocdepe, DIJICKTPHUUECTBO  JKUBBIX
OpraHU3MOB, MarHuTHOE MoJje 3emiu, Apeld MooCcoB,
POJIb MAarHUTHOT'O TOJIA JUISL )KU3HU HA 3emiie, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoicTBa: 3JEKTPOCKON, aMIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK HIIEKTPUUECKON 3HEPruu,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI,  HAarpeBaTelIbHBIC
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATEINb

IIOCTOAHHOI'O TOKA, rCHCPATOpP NOCTOAHHOI'O TOKA

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

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHHS

8.3 PaBHOMepHOE NpAMONIMHENHOE IBUKEHUE
HepaBHomepHoe mpsimonuHeitHoe aBuxkeHue. CpemHsis

8.4 W MTHOBEHHasi CKOpPOCTb Te€ja IMpU HEPaBHOMEPHOM
JIBI>KEHUH

8
9.5 VYckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHEMHOE
' JBUKEHUE

8.6 CBobOoaHoe nagenue. OneITh [ anunes
PaBHOMepHOE nBMXXKEHHE MO OKpyXHOCTU. llepuon u

8.7 yactoTa oOpamieHus. JIuHeliHas W yrioBas CKOpPOCTH.
LenTpocTpeMUTENBHOE YCKOPEHHE

8.8 [TepssIit 3akoH HeroTOHA

8.9 Bropoii 3akon HeroTona




8.10

Tperuii 3akon HeroTtoHa

8.11 [TpuHIUIT CYynEepno3uIuu CUl
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cujla TPEHUS CKOJIBKEHMsI, CUJIa TPEHUs
' IIOKOSI, IPYT'H€ BUJIbl TPEHUS
g 14 Cuna TSKECTM U 3aKOH BCEMHUPHOIO TITOTEHHUS.
' VYckopeHue cBOOOIHOTO NaIeHUs
815 JBuwxenne  muaHer  Bokpyr  Connua.  Ilepsas
' KOCMMUEcKasi CKopocTb. HeBecoMocTh 1 neperpys3ku
816 PaBHOBecue MaTepuaibHONW TOUYKH. AOCOIOTHO TBEPAOE
' TEJO
217 PaBHOBecue TBEpPHOro Tena € 3aKpPEIUVIEHHOW OCBIO
' BpaueHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue ummnynbca. IMnyabce cuisl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeaktuBHOE ABMXKEHKE
8.21 Mexanudeckasi paboTa U MOIIHOCTb
829 PaGora cun TskecTH, ymnpyroct, TpeHus. CBs3b
' SHEpPruu 1 paboThl
823 [loreHumaneHas 2Heprus Tejna, MOJHATOrO  Haj
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHunanpHas 3HEPTUs CKATON MPY>KUHbI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON YHEPIHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHeil CKOPOCTH CKOJBbKEHHUs Opycka
WIM JIBWKEHUS IIapuKka IO HAaKJIOHHOW IUIOCKOCTH.
OnpeneneHne yCcKOpeHUs Tella MPU PAaBHOYCKOPEHHOM
8.27 NBIDKECHHUH 110 HAKJIOHHOM IIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH TYTH OT BPEMEHU INIpU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadadbHON CKOPOCTH.
[IpoBepka rHUMOOTE3Bl: €CAU NPH PABHOYCKOPEHHOM

JABHKXCHHUU 0e3 HavaJIbHOM CKOPOCTH IIYTH OTHOCATCA




KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOILUE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCMOCTH CHUJIbI TPEHUS CKOJIbKEHUS
OT CWJIbl HOPMaJbHOro JasieHus. OmpeneseHue
KodpduuueHTa TpeHus ckoabxeHus. Omnpenenenue
KECTKOCTU MpyxkuHbl. OrnpeneneHue padOThl CHIIBI
TPEHUS TpPU PABHOMEPHOM JIBUXKEHMU Tejla 110
rOpU30HTaNBHONW ToBepXHOCTH. Ormpenenenue padboOTHI
CWJIBl  YOpyroctu Ipu  HoabéMe  Ipy3a C
HCIIOJIb30BAHUEM  HEMOABM)KHOIO M IOJIBUYKHOTO

OJIOKOB

dusznyeckue SBICHUS B IpUupoAc: NIPUIHUBBI U OTJIUBEI,

8.28 nBuKeHue IuiaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JBMKCHUE JKUBBIX OPTaHU3MOB
820 TexHuyeckne  ycCTpOWCTBAa:  CHUAOMETP,  JaTYHKH

IIOJIO’KEHUS], PACCTOSIHUA U YCKOPEHUsI, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHXXCHUC. OCHOBHBIC XapaKTCPUCTHKH

> KOJIeOaHUM: IepPHO/I, 4aCTOTa, aMIUTUTY/Ia
99 Maremarnueckuit u NIPY’KUHHBIN MAasITHUKU.
' [IpeBparieHre SHEPrUx Npu KoJaeOaTeIbHOM JIBMKEHUH
93 3aryxaromue KosiebaHus. BulHyXeHHBbIE KoJeOaHusl.
' Pe3onanc
Mexannueckue BoJiHbl. CBOWCTBa MEXAaHUYECKUX BOJIH.
94 [IpononpHble M monepedHble BONHBL. JlJIMHA BOJHBI U
' CKOpPOCTh €€ pacrnpocTpaHeHUs. MeXaHU4YEeCKUE BOJIHBI
B TBEPJIOM TeJIE, CEHCMUYECKUE BOJIHBI
9.5 3Byk. I'pomMKoCTb 1 BbICOTa 3ByKa. OTpa)keHue 3ByKa
9.6 Nnudpa3Byk u yapTpa3Byk
[IpakTuueckue padbOTHI:
OmnpeneneHue 4acToTbl M Hepuoja  KojeOaHui
97 MaTeMaTHYeCKOro MasiTHUKA.

OHpe,Z[CJICHI/IC JaCTOThI n nepuoaa KOJICOAHMH
IPYXUHHOI'O MasiTHUKaA

HccnegoBanne 3aBUCHMOCTH nepuoaa KoJIeOaHMI




MIOABEIIEHHOT0O K HHTH TIpy3a OT JJIUHBl HUTH.
HccnenoBanne 3aBUCUMOCTH —TepHoja  KojieOaHuit
IIPYKUHHOTO MasTHUKa OT Maccel rpysa. IIposepka
HE3aBHUCUMOCTH nepuoaa Koje0aHui rpys3a,
IIOJIBEIIEHHOTO K HHUTH, OT MacChl Ipy3a U KECTKOCTH
npyXuHsl. I3Mepenue yckopeHus cBOOOIHOTO MaIeHUs
dusnyeckue SBICHUSI B IPUPOJE: BOCHPUATUE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSCEHUE, CEUCMUYECKUE BOJIHBI,
LIYHaMH, X0
0.9 TexHudeckue yCTPOMCTBA: 3XOJIOT, HCIOJIB30BAaHUE
' yIbTPa3ByKa B ObITY U TEXHUKE
SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI
101 ONEKTPOMarHuTHOE 10JIE. DJIEKTPOMArHUTHBIE BOJIHBL.
' CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH
103 OnexTpoMaruuTHas npupoja csera. CKOpOCTb CBETa.
' BonHoBEBIE cBOlICTBA CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB  3JIEKTPOMAarHUTHBIX BOJH C
TTOMOIIIbI0 MOOMIILHOTO TenedoHa
duznyeckue SABJICHHUS B HpuUpoje: OHOJOTHYECKOoe
10.5 JENCTBHE BUJIUMOTO, yABTPaOIETOBOIO u
PEHTI€HOBCKOI'O U3JIy4eHUI
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlyueBas monenb cBeta. ICTOYHUKHM cBETa
11.2 [IpsimosnHENHOE pacIpOCTpaHEHHUE CBETA
113 Otpaxenue cBera. [Inockoe 3epkano. 3akOH OTpaKEHUS
11 ' cBeTa
114 [Ipenomsienne cBeta. 3aKOH NPEJIOMIIEHUS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JInnza. Xop jrydeii B INH3E
11.6 Onrtuyeckast cuctema QoToarnmnapara, MUKpOCKONa |




TCJICCKOIIa

I'maz kak onThdeckas CHCTEMa. BJ'II/ISOPYKOCTB n

11.7
JAJIbBHO30PKOCTh
118 Paznoxenne Oenoro ceera B criektp. OnbiTel HeloToHA.
' CrnosxeHue crieKTpaJbHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTM  yIjla  OTPaKEHMUS
CBETOBOI'O JIy4a OT yIJia MaJeHHUs.
W3yuenmne xapakTEepUCTHK H300paXeHUs NHpeaMeTa B
IJIOCKOM 3epKaje.
HccnenoBanne  3aBUCHUMOCTH  yIjla  NPEJIOMIICHUS
CBETOBOTI'O JIy4a OT yIJja MaJeHusl Ha TPAHUIIEe «BO3TYX —
11.9 CTEKJIION.
[Tonydyenue u300pakeHHil C TOMOIIBIO COOMparoIIei
JIUH3BI.
Omnpenenennue (OKYCHOTO PACCTOSHHUS W ONTHYECKOU
CWJIBI COOMPATOIIEH JIMH3EI.
OnBITHI 1O PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnpITl 10 BOCHPUSTHIO LBETA MPEIMETOB IPU UX
HaOJII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI
®duznyeckue sBIeHUS B npupoje: 3atMeHuss ConHua u
11.10 JIyHbl, 11BeTa Tel, ONTHYECKHE SIBJICHHUS B atMocdepe
(uBeT HEOa, pedpakius, pagyra, MUPax)
111 Texnuueckue YCTpOMCTBA: OYKH, [IEPUCKOII,
' ¢doTroanmnapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u miaHeTrapHas MoOJIENb aTOMa.
' Mopaens aroma bopa
129 Hcnyckanne u morjiouieHre cBeTa aToMoM. KBaHTBHI
12 ' JInnenyaTele CIIEKTPHI
12.3 PanuoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHHs
124 Ctpoenne aromHoro szapa. HykioHnas Mopgenb
' aTOMHOTO siipa. M30Tons!
12.5 PagnoaxkTtuBHble npeBpamenus. Ilepuon mnomypacnana




ATOMHBIX AOCP

SnepHble peakuuu. 3aKOHBI COXpaHEHUS 3apsAI0BOIO U

12.6
MaccOBOI'0 YHCEN
12.7 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU
198 Peakuuu cunresa u genenus anaep. MICTOUHUKY SHEPTUU
' CouHIia 1 3BE31
2.9 Snepnas osHepreruka. JlelicTBUE€  paJlMOAKTHBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue pabOTHI:
HaGntonenne CIUIOMIHBIX W JMHEWYAThIX CIEKTPOB
1210 W3IIy4ECHHUS.
HccnenoBanue TPEeKOB: M3MEPEHUE SHEPTUM YaCTHULIBI
10 TOPMO3HOMY TyTH (110 poTorpadusim).
W3mepenune paanoakTHBHOTO (poHa
®usnueckue SBJICHUS B IPUPOJE: ECTECTBEHHBIN
paauoOaKTUBHBIN ¢ox, KOCMHUYECKHE Jy4H,
12.11 PaINOAKTUBHOE W3IIYYEHUE NPUPOAHBIX MHUHEPAIIOB,
JEUCTBUE pAJUOAKTUBHBIX W3IYYEHUH HA OpraHu3M
YeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'IBHHﬁ AO03UMETP, KaMEpa Bunscona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

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

MHpa, pa3BUTHUC TCXHUKU U TEXHOJIOT I

3HaHUs O BHJAAX MaTepuu (BEIIECTBO M TMOJIE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTpOCHHUsSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOIBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYCHHBIX (PU3NYECKUX SBICHUI
B OKPYXalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOcHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBONCTBa Tel, (U3NYECKHUE SBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

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

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
COOJIOIEHHsT MPaBIJI OE30MAaCHOTO TpyAa: HaOMroJeHUE (HU3HUIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTAThI, (POPMYIHPOBATH BHIBOKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpPaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEJOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  MHCTPYKLUUH,  IMPEIACTABIATH
MOJIyY€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

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

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

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

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

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBUE 3a/1ayH,
BBISIBJIATh HEJOCTAIOILME JIaHHbIE, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOAUMBIE ISl €€ pelIeHus], CI0JIb30BaTh CIIPABOYHbIC JTaHHBIE,
IPOBOJUTHh PACUYETHI U OIEHHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3HAa4YeHUs1 (PU3MUYECKON BEIMYMHBI; YMEHHE OMpPEIeIsATh Pa3MEPHOCTh

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

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MHPUOOPOB, U MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEOOXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCNONb30BaTh 3HAaHUS O (U3HYECKUX SBICHHUAX 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 JOCTIKECHUNA (UMK W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpeACTaBiIeHUS HHPOpMAIUU
(GU3MYECKOTO COJEpKaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYCHHOW WH(POpPMAIIMM Ha OCHOBE UMECIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB, YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEpKaHUS, CIIPABOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HABBIKAMH  ITpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

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




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
. Mexanuueckoe aBukeHHe. MatepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCUTETHHOCTD JIBHKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBIKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBHMOKEHUE. 3aBUCHMOCTh KOOPIWHATHI TENa OT
BPEMEHH B CIy4yae pPABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOCKINH
MepeMenICHNs, TyTH, KOOPAWHATHI IPU PABHOMEPHOM TPSIMOJIMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATBl TeJa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sl =v,, #1+a,* ;
2
DopMynbl JUTSI TPOCKIIUU TIEPEMEIICHUS, MPOCKIIUU CKOPOCTH W IMPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'paduky 3aBUCUMOCTH OT BpEeMEHH Ui NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl IPU PABHOYCKOPEHHOM
PSIMOJIMHEHOM JBM>KEHUU
CBobOonHoe maneHue. PopMyITbl, OMUCHIBAIOIINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKANHU (JIBI)KEHHE TeJda BHU3 WM BBEPX OTHOCHUTEIBHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM 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

1.6 yckopenus. @opmyra Jisl BBIYUCIIEHUS YCKOPEHUS:
2
a. = v
R
dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaIeHUS:
V= 1
T
Macca. IInotHocTs Bemecta. Popmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusnueckas BenuurHa. CioxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzanmopencrteue ten. Tperuit 3akod Herorona:
1.11 F 21~ _Fl—}z

1.12

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

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

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

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

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

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

1.16

1.17

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

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUI BBIYUCIICHU S

KHHETHISCKOU OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOMN SHCPIUHU. qbopMyna JUUIS. BRIYMCIICHUS MOTEHIIAIBLHOM




1.19

OHCPIruM T€jia, IOAHATOrO

HaJl 3eMIIEH:
E,=mgh

MexaHnueckas SJHeprusi:

E=E.+E,

3akoH COXpaHECHUA MEXaHHYeCKOM OHCPI'UH. CDOpMy.]'Ia JJIs1 3aKOHA COXpaHCHUA

MEXAHUYECKOM HEPIrUu B OTCYTCTBUE CUJI TpeHUs: E = const.

[IpeBparenre MexaHMUYECKON SHEPTUU MTPU HAJTMUUU CHIIBI TPEHUSI.

1.20

1.21

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHII0» MEXAHUKH.
Peryar. Momenr cuiel: M - FL

Ycnosue PaBHOBCCHA pblyara:

M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O0510Kku. KITJ] mpocThIx MEXaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:EHEEE&H

JlaBnenue TBEPAOTrO TeEINA.

@opmyna s BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:

_E
p_s"

JlaBnenue raza. ATMocepHOe 1aBIeHHE.

FI/II[pOCTaTI/I‘-IGCKOG JaBJICHUC BHYTPH KUAKOCTH.

CDOpMYJ'Ia JJIsL BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. ['mapaBaudeckuii npecc

1.23

1.24

3akoH Apxumena. Dopmyna I ONPENECICHHs BBITAIKUBAIOLIEH

JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ias3:

F_j‘m_ =pgV

YcnoBue nnaBanus Teia. [lmaBanme CYI0B U BO3AYXOILIIAaBAHUEC

CHIIBI,

Mexannueckne KoJjebaHus. AMIUIMTYyJa, TEpUOJ M dYacToTa KoJIeOaHHil.

dopmyiia, CBSI3bIBAIONIAs YACTOTY M MEPUO/I KOJIeOaHU:




1.25

1.26

1.27

1.28

MaremaTuyeckuii W TNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KO0JIEOATEILHOM IBHKEHUHU
3aryxaromue konebanus. BeinyxaeHHbIe KoeOanus. Pezonanc
Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHA BOJHBI U
CKOpPOCTb pacrnpOCTPaHECHUS BOJHBI:
L=v-T
3Byk. ['poMkocTh U BbicOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJHBI Ha TPAHUIIC

IByX cpel. MH(ppa3ByK U yInbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3mepenue cpenHell IUIOTHOCTH BEUISCTBA;, apXUMEIOBOW CHIIBI, KECTKOCTH
NPYXUHBL, KOA((GUIIMEHTA TPEHUS CKOJIbXKCHHUS; PabOThl CHIIbI TPEHHS, CHIIBI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBMKEHMsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
YCKOpPEeHHUs OpycKka TpW JABMOKEHUHM [0 HAKIOHHOW IUIOCKOCTH; YacTOThI W
HepI/IOIIa KOHC6aHI/II71 MAaTEMATUYCCKOI'0O MasTHHUKA, 4YaCTOTbl H HepI/IOIIa
KOJICOAaHUW TIPY>KUHHOT'O MasTHHKA,; MOMEHTA CHJIBI, JCHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YOPYTOCTH MPU TOABEME Tpy3a C IMOMOIIBIO HEMOABUKHOTO
0s10Kka; pabOThI CHJIBI YIIPYTOCTH TPU MOABEME Ipy3a C MOMOIIBIO MOJIBUXKHOTO
070Ka.

HccnenoBaHue 3aBHCUMOCTH apXHMEIOBOW CHIIBI OT 00BbEMa MOTrpYKEHHON
qaCTHu T€Ja U OT IINIOTHOCTH XUJIKOCTH, HE3aBUCHUMOCTHU BBITaHKHBaIOHICﬁ CHUJIbI
OT MAaccChlI TeJa; CUIIbI TPEHHS CKOJBKEHHS OT CHIIBI HOPMAJIbHOTO ABJICHUS U OT
pola MOBEPXHOCTH; CUJIbI YINPYTOCTH, BOBHUKAIOLIEH B MPYXKUHE, OT CTENEHU
nedopMaluu MpYy>KUHBI, YCKOpEeHUs: Opycka OT yriia HakJOHa HampaBISIOLICH;
nepuoia (4acToThl) KOJIEOAHWN HUTSHOTO MasTHUKA OT JJIMHBI HUTH, TIEPHOJIA
Koje0aHu MPYKUHHOTO MasTHHKAa OT MAacChl Irpy3a M KECTKOCTU TMPYKUHBI,
WCCJICIOBAaHNE HE3aBHCHMOCTH IepHOJa KOJICOAaHWH HUTSHOTO MAasTHHUKA OT

MacCChHI I'py3a. HpOBepKa YCJIOBHUS PABHOBCCHUS pblvara

1.30

1.31

Qusuueckue A6NeHUs 6 Npupode: TIPUMEPHl IBWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HEKMBOW MPUPOJIE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI U OTIUBBI, JBIWKEHUE IUIaHET COJHEYHOW CHUCTEMBI,
PEaKTHUBHOE JBUKEHHE KUBBIX OPTaHM3MOB, PbIYary B TEJE YEJIOBEKA, BIUSHHE
aTMOC(EepHOro JaBJCHUS Ha >KUBOW OpraHus3M, IUIaBaHHE pbIO, BOCIPHUATHE

3BYKOB JXUBOTHBIMHU, 3EMIICTPACCHUC, CeMCMUYECKIE BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpochmea: CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUSA U

YCKOPECHUA, AOWMHAMOMCTpP, IMMOAIIMWIIHUKH, PAKETBI, pbIYyar, HO}IBH)KHBII;'I n




HEMOJIBWKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
cooOmraromuecst cocyipl, YCTPOMCTBO BOJOINPOBOJAA, THIAPABIMUYECKUI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,

UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUST  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS
2.1 BemecTBa. Monenu TBEPIOro, )KUAKOTO M Ta3000pa3HOT0 COCTOSIHHM BEIECTBA.
Kpucramnuueckue u amopdHbie Tena
55 JBwxenue wyactui BemiecTBa. CBs3b CKOPOCTH JABUKEHUS YacTHI] C
' TeMIiepaTypoii. bpoynoBckoe nBmwkenue, mudysus
2.3 CMmauyuBaHue Y KaWJUISIPHBIC SIBIICHUS
24 TemioBoe paciIupeHue U cxaTue
2.5 TennoBoe paBHOBECHE
Y Buytpennss sueprus. PaGora u Temomepenada Kak CrocoObl H3MEHEHHS
' BHYTpPEHHEH 3Hepruu
2.7 Bunp! Temonepenayn: TemIONPOBOIHOCTb, KOHBEKIINS, U3TyUCHHE
HarpeBanue wu oxnaxnaenue Tel. KoaumyecTBO  TEIJIOTHL. Y AeibHas
28 TEILIOEMKOCTb:
O=cm(t,—t,)
3aKOH COXpaHEHHs SHEPrUU B TEIUIOBBIX IpoOIEccax. YPAaBHEHUE TEIJIOBOTO
2.9 OayaHca:
O +0, +..=0
Hcnapenne u konaeHcauus. 3MeHeHHME BHYTpPEHHEH »HEprud B Ipolecce
2.10 WCTIApEHUsI M KOHJAEHcauuu. KumneHue KUAKOCTH. YAenbHas TeroTa
napoobpazoBanus: L = Q/m
2.11 Bnaxnocts BO3ayxa
[InaBnenue wu kpucrammsauus. VI3MeHeHHe BHYTPEHHEW SHEpPruu INpH
MJIaBJICHUU U KPUCTAIUIM3AIMH. Y IeTIbHAS TeTUIOTA TUIaBJICHUS
2.12 Q
M
BuyTpeHnHss 3Heprusi cropaHus TOIUIMBA. Y IefibHAs TEIUIOTa CrOpaHus TOIUIMBA:
2.13 q=Q/m




2.14 [Tpuntumner padoTs! TermoBsix Asuratenei. KITJ[ TemioBoro asuraress
Ilpakmuueckue pabomul
H3mepenue ynenbHOM TEIUIOEMKOCTH METAUIMYECKOr0 LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, IOJYYEHHOr0 BOAOH KOMHATHOH Temmeparypbl (PUKCHUpOBaHHON
Macchl, B KOTOPYIO OIIyIIEH HarpeTblii LWIMHAP; KOJUYECTBA TEIJIOTHI,
2.15 OTJI@aHHOI'O HAarpeThiM LMIUHAPOM, IOCJE OIYCKaHUs €ro B BOJY KOMHATHOH
TEMIEPATYpPbl; OTHOCUTENBHOM BIJIAXXHOCTU BO3/YyXa; YIEIbHOW TEMJIOTHI
IaBjieHus Jpga. MccinenoBaHue W3MEHEHHs TEMIIEpaTypsl BOIBL  IIPU
Pa3IMYHBIX YCIIOBHSIX; SBJICHHS TEMJI00OMEHa MpU CMEIIMBAHUHM XOJIOJHOW U
ropsiuei BOJbI; IIpoLecca UCIIapeHus
Qusuueckue s61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSIKEHHE U KalWUIApHbIE
2.16 SBJICHHSI B TIPUPOJIE, KPUCTALIBI B Tpupoje, uznydenne CoHIla, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHl, TyMaHa, UHEs, CHEera
Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
517 KUJKOCTHBIM TEPMOMETp, IaTUUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, TMUIPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Onexrpusanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B
3.2 BsaumonericTBue 3apspkeHHBIX Tenl. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onekrpuueckoe mnone. Hanpsox€éHHOCTh anekTpudeckoro mnons. [IpuHiun
' CYTNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu »snextpuueckux 3apsgaoB. JlelcTBHE 3JIEKTPUUECKOTO TMOJIsS Ha
' JJIEKTpAYECKHUE 3apsiabl. [[pOBOTHUKN U AUDIEKTPUKHU
[TocTostHHBIN SnekTpudecKuii TOK. JlecTBus rrmekTpuueckoro Toka. Cuia Toka.
3.6 Harmpsxenue.
I=q/t,U=A/q
37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AeNIbHOE 3JIEKTPUUECKOE COIPOTUBIICHHE:
' R =pl/S
3.8 3akoH OMa a5 yyacTka aekrpudeckoi uenu: [ = U/R
[locnenoBarenbHOE COEIMHEHNE TIPOBOIHUKOB:
3.9

1, =1, U=U,+U,. R=R, +R,




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COMIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMenranHbIe COCAUHCHU ITPOBOIHHUKOB

3.10 PaboTa u MomHOCTH 351ekTpuueckoro Toka. A = Ult, P = Ul
3akoH [[>xoyinst — Jlenna:
3.11 5
O=I"-R-t
310 OnbiT Opcrena. MarHuTHOE TmoJie MPSMOrO IMPOBOJHUKA C TOKOM. JInHHM
' MarHUTHOW UHAYKUWH
313 MaruutHoe T1I0JIe TOCTOSHHOIO MarumTa. B3amMojeicTBHE IMOCTOSHHBIX
. MarHuTOB
3.14 JlelicTBME€ MarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM
3.15 Onebitel @apazes. SBnenue snekTrpoMarnuTHON MHAYKIUU. [IpaBuno Jlenua
Ilpaxmuueckue pabomol
W3mepenne  ANEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOPA;  MOIIHOCTH
3JICKTPUYECKOTO TOKA; paOOTHI 3JIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOMIETO B IPOBOJHUKE
316 (pe3ucTopsl, JamMIouka), OT HAINPSKEHUsT Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTHU
. CONPOTHUBIIEHUS OT JJIMHBI IPOBOJHUKA, IUIOIIA/IA €r0 MONEPEYHOr0 CEUEHUs U
YAEIBHOTO COMTPOTUBIICHHUS.
[IpoBepka mpaBuiia AJig 3NEKTPUUECKOTO HANPSHKEHUS MPU TOCIIEI0BATEIBHOM
COCIMHCHUHU TPOBOJHHUKOB; TPaBWJIA IS CHJIBI DJIEKTPUUECKOTO TOKa TpH
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKa)
Qusuueckue sA6leHUs 6 nNpupode: SIEKTPUUECKHE SBICHHS B aTtmocdepe,
3.17 AIIEKTPUYECTBO JKUBBIX OPTaHW3MOB, MAarHUTHOE TOJ€ 3eMJIU, Ipeiid MOIIOCOB,
POJIb MATHUTHOTO MOJISL 17151 )KM3HU Ha 3eMiie, MOJISIPHOE CUSIHHE
Texnuueckue ycmpoiicmea: 3SIEKTPOCKOI, aMIEpPMETpP, BOJBTMETpP, PEOCTaT,
CYETUUK  DJIEKTPUYECKON  DHEPTrUH,  ODIEKTPOOCBETHTEIbHBIC  MPUOOPHI,
3.18 HarpeBaTelIbHbIE AIIEKTPONIPUOOPHI (mpumepsr), JJIEKTPUYECKUE
MPEAOXPAHUTENN, DJICKTPOMATHUT, JJICKTPOJBHUTaTeIh IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKkTpoMarHuTHbie BoJHBIL. [1Ikana 31eKTpoMarHuTHEIX BOJTH
3.20 JlyueBast moniens cBeta. [IpsimonnHeitHoe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio




3.22

[Ipenomnenue cBeta. 3aKOH MPEIOMIICHHS CBETA

3.23 Hucniepcus ceera
394 JIunza. Xoxa nydeit B nuH3e. POKYCHOE paccTOsSIHUE JUH3BI. OnTUYecKas cuia
. muu3bl: D = 1/F
3.25 I'na3 xak onrtuueckas cucrema. Onrudeckue IprudopsI
Ilpakxmuueckue pabomul
H3mepenne onTu4eckoi cuibl coOuparomiei JUH3bI; (OKYCHOTO pPacCTOSHHS
coOuparomied JMH3bI (IO CBOMCTBY paBEHCTBA pa3MEpOB IIpeaMeTa M
n300paxKeHusi, KOrjaa MpeaMeT paclojio’keH B JBOMHOM (Qokyce), moKa3aTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
HccnenoBanue cBOWCTBA U300paXeHHs], MOJYUEHHOTO C IIOMOIIBIO COOMparOIIei
JUH3bI, W3MEHEHHUS (OKYCHOTO PACCTOSIHHSI JBYX CIIO)KCHHBIX  JIMH3;
3aBUCHUMOCTH YTJIa TPEJIOMIICHUSI CBETOBOTO Jiyda OT yrja MajJeHHs Ha TpaHulle
«BO3J1yX — CTEKIIO»
397 Qusuueckue saenenusi 6 npupode. 3arMmenuss ComHua u JlyHel, 1Beta Te,
' ONTHYECKHUE SBJICHHS B aTMocdepe (IBeT Heba, pedpakius, paayra, MAPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPHUCKOI, QoToamnmapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
i1 PaguoaktuBHOCTh. Anbda-, Oeta-, raMMma-usznyudeHus. Peakiuu anbda-u Oera-
' pacnana
4.2 OmneiTel Pezepdopaa no paccesHuto anba-yactuu. [Inanerapuas moaens aToma
4.3 Cocras aromHoro sapa. M3oronst
4.4 [lepnon nonypacnaaa aTOMHBIX siiEp
4.5 SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3aPs,A0BOIO U MaCCOBOTO YUCEN
Qusuueckue A6leHUs 6 npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIY4d, PaJAUOAKTHBHOE U3JIYUCHHE TMPUPOAHBIX MHUHEPAJIOB,
JIEMCTBHUE PAJMOAKTUBHBIX U3IyUYEHUN HAa OPTraHU3M UYeJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKON, MHANBUIYAIbHBINA JO3UMETpP, KaMepa

BI/IJ'II)COHa, AACpHasd DOHEPreTukKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YU€OHUK; 3-€ U3/IaHUE,
nepepadboranHoe [leppimkun .M., IBanoB A.M. AkiinonepHoe o0I11eCcTBO
«3narensctBo «IIpocBemienue»

» dusuka: 8-i1 kacc: 0a30BbIM YPOBEHb: YUeOHUK; 3-€ U3/IaHUE,
nepepaboranHoe [lepoimkun .M., IBanos A.W. AkunoHepHoe 00111eCTBO
«3narensctBO «lIpocBenieHue»

» Gdusuka: 9-i kacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-€ U3/IaHuE,
nepepadotantoe [leppimkun .M., I'ytauk E.M., IBanoB A.W. u np.

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

Amnrepep O. TexHuka gpusndeckoro sxkcriepumernta M. 1962

OneIThl B ToMartiHel 1abopatopuu. bubnuoreuka "Ksant" Boin 4.

lanenepmreiin JI.4., Xnesnukos I[1.I1. Jlabopatopus ronoro ¢gusuka. 1961

Maiiep B.B. [IpocTsie onbIThI ¢ ynpTpa3BykoM. 1978

Maiiep B.B., Maiiep P.B. DnexTpuuectBo: yueOHbIE IKCIIEPUMEHTATbHBIE

nokazareabcTBa. M. 2006

yroB B.U. u np. DxcnepumeHT B ¢puzuke. Puznyeckuil IpakTUKYM.

e bypos B.A. u ap. JleMoHCTpaliuoHHbIE ONBITHI 110 U3KKE. 6-7 KIacchl

e bypos B.A. u np. ®poHTtanbHblie SKCNIEpUMEHTAIbHbBIE 3aaHus 110 QU3KKe. 6-7
KJIaCChl

e @poHTanbHbIe Ja00paTOPHbIE 3aHATHUS 10 GU3MKe B cpeHei mkoie. bypos B.A. u

ap. [lox pen. A.A. ITokposckoro M. 1974

I'opes JI.A. 3anumaTtenbHble ONBITHI 10 GU3HKE

Kosrynosuuy M.I". Jlomamnuit sxcnepuMeHT 1o ¢usuke. 7-11 xkmaceobl

b. Jonar ®usuka B urpax

JIeMOHCTpallMOHHBIN SKCIEPUMEHT 10 (PU3MKe B CTapiIux Kiaccax. Yacts 1.

Yacts 2

e XopomasuH C.A. JleMOHCTpallMOHHBIN SKCIIEPUMEHT 10 pusuke. OnTruka. ATOMHAs
¢u3nKa (CChUIKA Ha 3JIEKTPOHHYIO KHUTY)



EnbuoB A.B. ®ponTansubie 1abopaTtopHble padboTsl o ¢pusuke. 11 kmace
CrenanoB C.B., CmupnoB C.A. JIaGopatopHslii mpakTukyMm 1o ¢usuke. M. 2010
®dusnyeckuil 3KCepuMeHT B 1mkoie. M. 1975

[ITaxmaes H. M., H. U. I1aBnos, B. 1. Teimyk. ®uszndeckuii 5KCIEpUMEHT B
cpenneit mkose: Konebanus u BosHbl. KBantoBas ¢usuka / H. M. IllaxmaeB,—M.:
IIpocsenienue, 1991.

e KosryHouu M. I'. - JlomaniHuii SkciepuMeHT 1o ¢pusuke. 7-11 kmaccer
(bubnmoreka yuurens ¢usukn) - 2007

e bpasepman D.M. Beuepa no ¢pusuke B cpenneit mkose. M. IIpocsemienune, 1969

e Koran b.10. Pazmeprocts pusznueckoit Bennaunsl. M. 1968

e Jlanuna .. 100 urp mo ¢pusuxe. M. 1995

o Jlanuna M.5. Buexnaccuas pa6ora o ¢usuke. M. 1977

e JlepmanroB B.B. Meroauka ¢pusuxu. M. 1935

e MynranoBckuii B.B. ®u3nueckre B3aMMOICMCTBHS U KapTHHA MUPA B IIKOJIbHOM
Kypce ¢husuku. M. 1977

e Meronnyeckuii cipaBoYHUK yuutens puszuku. M. 2003

e Hecranmaprasie ypoku ¢usuku. Coct. C.B. bopoposa. Bonrorpan, 2000

e OpexoB B.II, YcoBa A.B. Meroauka npenonaBanus ¢puzuku. M. 1980

e OpexoB B.II. - Konebanus u BoJHBI B Kypce GpHU3UKHU cpenneit mkoisl - 1977

e Ceprees A.B. Habmonenus ydamuxcs npu U3y4eHUH (pU3UKU Ha EPBOMl CTyIeHH

oOyuenus. K. 1987
IIIatanos B.®. ®usuka Ha BCro xku3is. M.-Cro, 2003
e Kawmenkuii C.E., OpexoB B.I1. Meronuka penieHus 3a1a4 1o Gu3nke B cpeaHei
mikosie. M. 1971
e Cemke A.U. - Hecrannaptaele 3aaaun no ¢usuke (B momorrs yuurento) - 2007
e benonunenkwuii C.H. - Onumnuaanblie 3a1a4u 10 GU3HNKE A7 yJaIUXCsl 1eCATHIX
Kj1accos - 2013
KembpoBckuit-IlonroroBurenbuple 3amauu_K_oiauMmmnuagaM 1o ¢usuke 1984

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
e Poccuiickoe oOpa3oBanue. @enepanbHblil moprain http:/www.edu.ru/
e MuHucrepcTBo o6pa3oBanus u Hayku Poccuiickoit ®denepanuu. denepanpHoe
areHTCTBO 1Mo 0Opa3zoBanHmio. http://www.ed.gov.ru/
e Bce obpazoBanue. Katanor cceuok http://catalog.alledu.ru/
e B nomomurs yuuremo. @enepaius HHTEpHET-00pazoBanus http://som.fio.ru/
e Poccuiickuii o6pa3zoBarenbHblil moptai. Karanor cnpaBouHo-nH(OpMAIIMOHHBIX
HCTOYHUKOB
e http://www.school.edu.ru/
e  Vuurtens.py — @enepanus HHTepHET-00pa3oBanus http://teacher.fio.ru/
e OOuecTBeHHBIH PEUTHHT 00pa30BaTEIbHBIX AIEKTPOHHBIX PECYPCOB
http://rating.fio.ru/
e HHrepHeT-pecypchl o oOydaromuM nporpamMmmam J{ucraHmoHHOE 00yUYeHe —
poekT «OTKpbITHIN Komemx» http://www.college.ru/
e [lopran uadopmanmonnoit moanepxxku EI'D http://ege.edu.ru
e Bcepoccuiickuii aBrycToBckuii neyicoset _http://pedsovet.alledu.ru/
e Oobpa3oBarenbHblil cepsep «llIkonbl B UHTepHET» http://schools.techno.ru/




Bce o6pazoBanne Mutepnera http://all.edu.ru/

EctecTBeHHO-Hay4HbII 00pa3oBaTenbHbli opran http://www.en.edu.ru/
YenstOMHCKUI MHCTUTYT MOBBIIICHUS KBATH(PUKALMY TTEJarOTHIECKUX KapoB
http://www.idppo.uu.ru

MuHnuctepcTBo oOpa3zoBanus M Hayku YenssOnHckoi obaactu http://www.ed.gov.ru/

Karanorn

DnekTpoHHbIe OecriaTHbie OnOIMoTeKu http://allbest.ru/mat.htm
EctectBenHO-Hay4yHbIN 00pa3oBaTeNbHbIN MopTai (yueOHUKHU, TECThI, OJIUMITAAIbI,
KOHTpoJIbHBIE) http://en.edu.ru/db/

OnexkTpoHHasi OnbIMOTEKa cTaTe Mo 00pa3oBaHUIO
http://www.libnet.ru/education/lib/

OnektpoHHas 6ubimoreka «Hayka u Texaukay http://n-t.org/

MeToan4yeckne MaTepUaJIbI

CaiiT g yuamuxcs u npenojasareneid ¢pusuku. Ha caiite pa3menieHbl yaeOHUKH
¢busuku 115 7, 8 1 9 KiaccoB, COOPHUKHU BOTIPOCOB U 3371a4, TECTHI, OMTUCAHUS
1a00paTOPHBIX PabOT. YuuTens 31ech HAUAYT 0030pbl y4eOHOU JIUTEpaTypHl,
TEMaTUYECKHE U TOYPOUYHbBIE IUIaHbI, METOAUYECKUE pa3padboTku. Mimeercs Takxke
TMCKYCCUOHHBIN KTyO http://www.fizika.ru/

Mertoauka ¢usukn http://metodist.il.ru/

Kamnyc http://www.phys-campus.bspu.secna.ru/

O06pasoBarenbHblil mopTai (umeercs pasnen «MHpopMaMoHHbIe TEXHOIOTUU B
mkose») http://www.uroki.ru/

Jlaboparopus oOydeHus (HU3MKE M ACTPOHOMHUH - BEAYIIasl TaOOPaTOpHs CTPaHbI 1O
pa3paboTKe AUIAKTHKH U METOJAUKH OOYUSHHSI STUM MPEIMETaM B CpeAHEH IIIKOIIe.
Wner oO6Cyx1eHNs] OCHOBHBIX IOKyMEHTOB, PEriaMeHTUPYIOIUX (pusnueckoe
oOpa3oBaHue. Bce oHM B TOJTHOM BapHaHTE PACIIONIOKEHBI Ha ATHX CTpaHula. MOKHO
MPUHATH y4acTue B o0cykaeHuu. http://physics.ioso.iip.net/

Hcnonp3oBanne nHOOPMAIIMOHHBIX TEXHOJIOTHI B IPENOIaBaHUH (DU3UKH.
Marepuainsl (B ToM uncie Buaeo3anucu) cemuuapa B PAO mo mpoOieme
MCIOJIb30BaHUS MH(POPMAIIMOHHBIX TEXHOJIOTHI B mpenofaBaHuu Guznku. Conepx ut
Kak 00IIMe JOKJIaJbl, TaK U JIOKJIa/Abl O KOHKPETHBIX IPOrPaMMax U UHTEPHET-
pecypcax. http://ioso.ru/ts/archive/physic.htm

JlabopaTopus o0yuenus pusuke u actpoHomun (JIOuA NOCO PAO) . Matepuanst
0 CTaHAapTaM U yueOHUKaM JIJisi OCHOBHOM M MOJTHOM CpeaHEH IIKOJIBI.
http://physics.i0so.iip.net/index.htm

BupTtyanbHblii MeTOuYEeCKUI KaOMHET yuuTelns GU3UKU U aCTPOHOMUH
http://www.gomulina.orc.ru

Caiit kadenpsl MeToauku npenogasanus ¢puzuku MITY http://www.mpf.da.ru/

OmnbIT padoTsl

Bank nemarornyeckoro omeita http:// www-windows-
1251.edu.yar.ru/russian/pedbank/sor _uch/phys/turina/index.html

®usuk npexacrasiset http://www.phizik.cjb.net/

BupryanbHble mmaprajiku

Jlemaem ypoku BMecte! http://www.otbet.ru/

ABTOMaTH3UPOBAHHBIN B3aUMHBINA NIEPEBOJ] pa3HOOOPa3HBIX GU3NYECKUX €TUHUI]
n3Mepenus http:// www.ru.convert-me.com/ru/

IHepuoauyeckue u3nanus B Uarepuer

http://archive.1lseptember.ru/mat/
http://www.poisknews.ru/




Caiit Yuurenbckol razets http://www.ug.ru/
http://www.informika.ru/text/magaz/pedagog/title.html
http://www.aboutstudy.ru/magazine2.shtml

DneKkTpoHHBIN )XypHal «Bonpockl MaTepHET-00pa3zoBanus» http://center.fio.ru/vio
Hayuno-meroauueckuii xypHai «MeToaucT
http://www.phystfac.bspu.secna.ru/Metodist/

Caiir «Becreii» http://www.vesti.ru/fotovideo.html

Karanor Bcex my6nukanuii B xxypnaie "Ksant" 3a 30 net: 1970 — 1999
http://www.nsu.ru/materials/ssl/text/quantum/182.html

Kypnan Komnerotep B mkose http://www.osp.ru/school

Kuas ¢uzuka http://www.int-edu.ru/soft/fiz.html

Pa3noe

@dusnka B anumanusax. Ha caiite pasmenieHsl MyIbTUKH ¢ PU3UYECKUMU MTPOIIECCAMHU
Y JaHBI TeOpeTUUYECKre 00bsiCHeHHsI. OUYeHb IMOKa3aTeIbHO U OYYHTEIbHO. ECTh
MaTepuai o MeXaHuKe, ONTHKE, BOJHAM U TEPMOANHAMHUKE.
http://physics.nad.ru/physics.htm

Hudpaxius CallT ¢ uHTEepakTUBHBIMU Moensimu http://www.kg.ru/diffraction/
[IporpammHuoe obecrieueHure 1o ¢usuke B http://physika.narod.ru/
WNuctpymenTanbHas nporpammuas cuctema "CbOPKA" st u3yuenus 3akoHOB
MIOCTOSIHHOTO TOKAa B CPEHEH 1IKOIe
http://shadrinsk.zaural.ru/~sda/project1/index.html

METOJIMYECKOE OFBEJIMHEHUE YUUTEJEN ®U3UKHU, ACTPOHOMMHU U
ECTECTBO3HAHUMSA rumnuazuu Nel567 r. MockBbI
http://schools.techno.ru/sch1567/metodob/

[Iporpamma no pusmke «AOGUTYPHUEHT
http://www.karelia.ru/psu/Chairs/KOF/abitur/index.htm

JucrtannmonHas ¢usmdeckas mkosna http://school.komi.com/

Ypoku pusuku

KommbrorepHas moanepxka ypokoB pusuku. Metoauka npoBeeHus: ypoKoB (PU3NKH
C KOMIIbIOTEPHOI mojaepkkoi http://tco-physics.narod.ru/

Poccuiickuit I'ocyapCcTBEHHBIN YHUBEPCUTET MHHOBALIMOHHBIX TEXHOJIOTUHI U
npennpuHuMarenbcTBa. CeBepHblil Grunan. [JucrannnonHoe oOyueHue.
WuTepakTuBHBIE ypoku ¢pu3nku http://domino.novsu.ac.ru/

VYpok no teme «Pemenue 3anay. OTHOCUTENBHOCTD JBUKEHUSD)
http://ivsu.ivanovo.ac.ru/alumni/grgr/index.htm

Kabuner ¢puzuku_http://edu.delfa.net:8101
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