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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHM M TpPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMmbl 10 (uU3MKe HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS U OPraHU3ALMIO H3YYCHHUS
¢bu3MKN Ha JAEATeTbHOCTHOW OcHOBe. B mporpamme mo (u3uke yUHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIpPEeIMETHBIM pe3ysibTaTaM 0O0Y4YEeHHUs], a TAKXKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rogam o0ydeHusd (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcs.

[IporpaMmma mo ¢Qu3uke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUN paboueil MpOrpaMMBbI IO Y4eOHOMY TIPEIMETY.

dusuka SBISIETCI CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJBKY (PHU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIOTHEeH, acTpoHOMUEH H  (U3UICCKOU
reorpaduell, BHOCHUT BKJIAaJ B ECTECTBCHHOHAyYHYI0 KapTUHY MHDa,
IpeloCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHMHU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4dHBIC
JI0Ka3aTeNNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lemn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeabHbIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peanu3yoOIUX
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAMMbl, YTBEPKACHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUS
OCHOB CTPOCHHMSI MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKHU;
(bopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

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

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

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

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

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
WCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSAX (U3HMKH, aHAIIA3 H
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

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

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOUIETO

oOpazoBanusi otBoauTcs 238 wacoB: B 7A kiacce — 66 dacos, B 7b kimacce — 65
yacoB (2 Jaca B Heento), B 8A kiacce — 67 yacos, B 8b kiacce — 69 yaca (2 yaca B
Heneno), B 9A knacce — 100 gacos, B 9b kitacce — 100 vacoB (3 yaca B Hezenio).



[Ipennaraemsiii B mporpaMmMe no (u3HKe nepeyeHb JabopaTopHbIX paboT u
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEIb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEN
00yYaromuxcs, CIucKa 3KCIePUMEHTAIBHBIX 33/JaHuH, MpenaraeMbiX B paMmKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

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

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

®duznueckre BeIMUUHBIL. M3MmepeHue @uanyueckux BelWyuH. DuU3NyuecKue
npuoopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro sBieHus. Onucanue GU3NUEeCKUX SBICHHUN C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusuyeckue MpuOOPHl U MPoleypa MPSIMbIX U3MEPEHU aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue UEHbI ASIEHUS Kbl U3MEPUTEIBHOIO TpUOopa.
2. HM3mepeHnue pacCTOSHUMN.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEaA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpU MNOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JIaT4YUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, 4eM OoJibllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmkenue yactul BemecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nauddys3us. B3anmonelicTBue YacTuil
BEIIECTBA: MTPUTSHKEHNUE U OTTAIIKUBAHHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(kpuctammyecknx) Tel. B3anMocCBs3bp MEXKJy CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — siBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aromMa METOJAOM psAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HHEPTHOCTH Tea.
[InotHocTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJEKYJI B €IUHULE
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TsokecTd. CHiila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTByromas cui. Cuja TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHue MexaHMUeCKOTOo JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTU MPHU B3aUMOJIEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OAHOMN MPSIMOI.
Jlabopamopuvie pabomel u onvimel.
1. OmpenenieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka ITIo
HAKJIOHHOM TIOCKOCTH.
Onpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCThH pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



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

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000ouku 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya gaBiIeHUs )KUIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcloBHE IJIaBaHUA TeJ: IMJaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBHCHMOCTH Beca Tejla B BOJIE OT 00bEMa NMOTPYKEHHOM B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIOIIEHM HAa  TEJoO,
MOTPYKEHHOE B KUJKOCTD.

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

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

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecusi pbryara. lIpumeHeHuwe mpaBuiia paBHOBECUS pblyara K OJIOKY.



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

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

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIBHON TIOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHS pblUara.

3. H3zmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

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

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUUW MOJEKYJSIPHO-KUHETUYECKOU TEOPUHU.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpPEHUE U CKATHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKCHUSA
yacTull. BHyTpeHnsisi sHeprusi. CnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIoNEPEAAYM:
TEIUIONPOBOJAHOCTD, KOHBEKLINS, U3JIyYEHHUE.

KomnyectBo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIESCTB. YJEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenne. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHusl. 3aBUCMMOCTh TEMIIEPATypbl KWUIIEHHS OT aTMochepHOTo
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TeroBbix apurareneit KIIJ[ temmoBoro nBurartens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JTBUKECHHS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUsI M KalMWIISIPHBIX SIBJICHUU.
HabGnroneHue TemioBoro pacupeHus Teml.

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

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnroenne mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JlyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoOTEe3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUS] TEIIOOOMEHA MMPU CMEIIMBAHWUU XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIHJITMHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeincteue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TEJIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mosd. [lpuHimn
CYIEPHO3ULIMU MIEKTPUUYECKUX IT0JIEN (HA KAUECTBEHHOM YPOBHE).



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

ONEeKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBUS 3JIEKTPUYECKOro TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE COIPOTUBJICHUE BenlecTBa. 3akoH Oma
Uit ydactka uenu. IlocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJTHUKOB.

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

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBHME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHOoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MoJje  3JEKTpUYeckoro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBHE MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOTreHEPATOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMK HAa BO30OHOBISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKka aMIeEPMETPOM.
. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH pa3IeJIeHUs IIOJIOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OmneiTel @apajes.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMU Tel HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

Hccnenoanne JEWCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JTARJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUJIbl TOKA.

N3mepeHne U peryJupoBaHUe HAIIPSKEHUS.

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

OMBbITHI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JJWHBI, I[UIOWAAU MONEPEYHOTO
CEUYEeHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AIESKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TMOJS  TIOCTOSHHBIX ~ MAarHUTOB  TPU  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITHL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTHh CHJIBI  B3aUMOJCHCTBHUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBL 1O MCCIEAOBAHUIO SIBJIEHUSA SJIEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJICHUS.

Mexannueckoe JBWkeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKECHUA. PaBHOMEpHOE NPSMOJIMHEWHOE
nerkeHue. HepaBHoMmepHoe npsimonnHeNHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiuHENHOe JBkeHue. CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTENbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HproToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYyTIEPHO3ULINU CHJL.

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

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

PaBHoBecue maTepuanbHOM TOUkKH. AOCONIOTHO TBEpIoe Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAS PHEPTUS TeJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIM. [loTeHIIManbHast SJHEPTUsl CxKATOW NMPYKUHbI. KuHeTnueckas
sHeprusi. Teopema 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaGnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

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

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre UMITyJIbCa IIPA HEYIIPYTOM B3aUMOJICICTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIIPYTOM B3aUMOJCHCTBUU.
HabGnrogenne peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU MIPHU ABUKEHUH TEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA I TETIEHKKU.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHUH TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

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

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

Jlemoncmpayuu.

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

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpanenue npooibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

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

3. HccnenoBanue 3aBUCHUMOCTH MEpUOJia KOJeOaHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

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

5. IIpoBepka He3aBUCHUMOCTH TepHoJia KoieOaHui Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipy3a.

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L T

Paznen 10. D1eKTpOMATrHUTHOE 0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. Illkana snexkTpoMarHUTHBIX BOJH. HMcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku — cBera.  I[IpsMosmHerHOoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. llonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['ma3 kak omnrTuueckas cuctema. BiIM30pykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop ydei B coOuparorei JInHse.

XO0J ny4yelr B pacCenBaIOIIEH JINH3E.

[TonyueHne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBust ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

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

2. M3yueHue xapakTEPUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEIOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHNS Ha TPAHUIIE «BO3LYyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSITHIO LIBETa MPEAMETOB MPH UX HAOIIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHue U NorioieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespaienus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sjep. CBA3bp Maccel M dHEprud. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4€HHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAopoaa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U POYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnepnoBaHue TPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJTh TIPEAHA3HAYEH JI CUCTEMAaTHU3alluu
u  0000mIeHWS  TPEIMETHOTO  COACp)KAHWA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETro Kypca (PU3MKH, a TakkKe I MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIINX ATOT y4EOHBIN MpeaMeT.

[Ipu M3y4eHUH TAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUJBI
JIESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  Oo0y4yeHus, (GopMupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[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
(duznyeckue BICHMS B OKPY KaIOILIEH PUPOJIE U TOBCEIHEBHOM )KU3HM;

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

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLEHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

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

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAaueCTB (PU3NYECKOW HAyKU: €€ rapMOHUYHOIO
NOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

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

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TMpaBuUi 0O€30MacHOro TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

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

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM IPaKTUYECKUX 334ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



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

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

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

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

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTHMYECKUX NPoOJeM U MyTeu HuX

peleHus;

e 8) ajanTanuM K M3MEHSIOIMMCH YCJIOBHAM CONHMAJIbHOM M NPHPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU HCCICIOBAaHUM U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e - TIOBBIICHHUE YPOBHSA CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTUUYECKYIO
NeATEIIbHOCTD;

e - NOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JlacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO0 pPAa3BUTHUA B NPHOOPETEHHH HOBBIX (PUBMUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUN;

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

METANPEAMETHBIE PE3YJIbTATBI

B pesympraTe OCBOSHHUS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC 1CHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCalbHbIC  Y4YeOHBIC  JCHCTBHSA,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

ITo3HaBaTe/IbHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC IMPU3HAKK OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUNA, OCHOBAHHUS JIJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TIPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YYCHUU (PU3NIECCKUX
SIBJICHWA W TIPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJb30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

UCIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOAUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOONBIIOE HCCAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHIO,
NOJIyYEHHYIO B X0JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MHGPOPMALIMM WIA JNAHHBIX C YYETOM MPEIOKEHHON y4uyeOHOI
(bU3UYeCKON 3a7a9H;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HHOU rpadrKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XOJ€ OOCYXJeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEW, HAllCJICHHbIE Ha pELICHUE 33Jaud U MOAJAEp KaHHe
0J1aroKeIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHHUKOB
nuanora, 0OHapyKUBaTh pa3IMune U CXOACTBO MO3UIIUI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YIBTATHI BHIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

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

NPUHUMATPH IIEJTH COBMECTHOW NESATEIbHOCTH, OPTaHU30BBIBAThH JACHCTBHUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C JAPYyTUMH
YJIeHAMH KOMaH/Ibl;

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

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUISL pelieHns (pU3nUeCcKux 3HaHU;

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

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUTaHAa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI pELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLIEHKY CUTYallMu U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS])  Ppe3ysbTaToB
NeSITeIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(bu3MYecKOoro UMCCIEJOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTUKY JIPYroro;
pU3HaBaTh CBOE MPABO Ha OIMIMOKY MPHU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

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

UCIIOJIb30BaTh  MOHATHUS:  (PU3MYECKHME W  XMUMHYECKUE  SIBJICHUS,
HaOJIOICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaeKTOpHUsA, PABHOACHCTBYIOIIASA
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBieHus (auddysus, TEIOBOE ABUKEHHUE YACTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPIBIX TEJ C 3AKPEIUIEHHOW OCHIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMH TEIaMU, XUIAKOCTIMU U
razamu, arMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXaIollleM MHpEe, B TOM 4Hcle (U3NYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMHM B >KMBONM M HEXUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpraHU3M, IJIaBaHHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOJIUTh MPAKTUUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
dbuznyeckre BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tella, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKass paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CHWJbL, KO3(P(QUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKass W TMOTEHIMaIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUECKHH  CMBICH  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUYECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTUMH BEITUYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U MPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH ApxuMmesna, IpaBWIO paBHOBeCHs phidara (0JIoka),



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

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAaKTUKOOPHEHTHPOBAHHOIO Xapakrepa:
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 3aKOHBl H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 33/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE JJI PEIICHUs 3a]lad, OLEHUBATh PEaTUCTUYHOCTD
NOJTy4YE€HHOM (PU3NUECKON BEINYNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MOMOUIA
(bU3MYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
npeanosjoxenue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJyYEHHBI pe3yNlbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JejaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYA0BaHHUS,
3aIlMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJBl M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCMOCTH OJHON (PU3MUECKON BETUUYHMHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN CONPUKOCHOBEHUS TEN, CUIIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH JXUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcoOOUpaTh YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE



MPEMIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBIBOJLI MO pPe3yJbTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
MPOCTBIX MEXaHHW3MOB), CIIEAys TPEIJIOKCHHOW WHCTPYKIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ T1abopaToOpHBIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHIAIGI JCHUCTBUS TMPHUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIECS COCYbI, OapoMeTp,
phluar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHITUIBI  JEHCTBUS WM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
MOAIIUITHAKK, YCTPOHWCTBO BOJIOMPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCIIOJb3Ys 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTH  TMPUMEPHl  (HAXOOUTh  WHOOpPMAIMI0O O  TIPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJ1s1 oOecrieueHnsi 6€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAITUIO, KOTOpas SIBISCTCS TMPOTHBOPCYMBON MM MOXET OBIThH
HEOCTOBEPHOM;

WCITOJIB30BATh MPHU BBITOJTHCHUHM yYEeOHBIX 3aJaHUN HAyIHO-TTOMYJISIPHYIO
JTUTEPATYpy (PU3MUECKOTO0 COJEpKaHWs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BlajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yibTaTaxX MPOEKTOB
WIM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIH30BAThH



U3YYCHHBbI TOHATUHHBIM amnmapaT Kypca (U3HKH, COIMNPOBOXKAATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BHINIOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiaTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICINTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBII  BKJIAJ, B  JIEATEIBHOCTh  TIpYyNNbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIb30BaTh MOHSITHUA: Macca U pa3MePbl MOJIEKYJ, TEILUIOBOE JABUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOW JBUTaTElb,
AJIEMEHTAPHBIN AJICKTPUUYECKUN 3apsi/l, FJICKTPUIECKOE M0JIe, TPOBOJHUKHU
U TUDRJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAaTHUTHOE TOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpHUCTa/UIM3alus (OTBEepJeBaHUE), KHUIICHHE,
Terionepeaaya (TEnI0nmpPOBOHOCTD, KOHBEKIIHUS, H3JIYyYEHHUE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsI0B, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalollleM MHUpe, B TOM 4YHucie (U3UYECKUE SIBJICHHUS B MPUPOJE:
MMOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B MPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sBJIeHUsT B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MOIOCOB, PO MarHUTHOTO TOJIS JJIs JKU3HU Ha
3emJie, NOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYNHBI (TeMIlepaTypa, BHYTPECHHSISI SHEPTUS, KOJIUYECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAsA TEIUIOTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MallMHbl, OTHOCUTENIbHAS BJIAXHOCTh BO3AYyXa, AJIEKTPUUECKUU 3apsi,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(buU3MYEeCKUl CMBICT HCIOJb3YEeMbIX BEIUYHMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENUYMH, HAXOAUTH (HOPMYINBI, CBS3BIBAIOIIUE JTAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Yd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUH
CTPOEHHUS BEIECTBA, MPUHLHUII CYNEPHO3UIMU TNoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JJ1sl yJacTKa LEenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHUs DSHEpPrMM, IpH 3TOM J1aBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHa M 3allUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
IaroB C OMopoi Ha 1-2 W3Y4YEeHHBIX CBOWCTBA (U3UYECKUX SBICHUU,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3agadyd B 2—3 JEWUCTBUS, HCTOJIB3YSd 3aKOHBI U
(dopMyIibl, CBs3bIBAOLME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIATH HEIOCTATOK
JMAHHBIX [IJIS1  pEIIeHHs] 3ajadyd, BBIOUpPATh 3aKOHBI H  (POPMYIIHI,
HEoOXoauMble ISl €€ pelieHusi, MPOBOAUTh Pacy€éThl U CpPaBHUBATH
MOJIy4YEeHHOE 3HaU€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
$u3NYECKUX METO/OB, MCIOJb3ys OMHCAHHUE HCCIIECOBAHUS, BBIIEIATH
MIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSJIKA
MIPOBEICHUSI UCCIIEIOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKUX CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCTHIBAaHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
IJIOIAAN €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
NEKTPUYECKUX  3aps/iOB, B3aUMOJEUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3YyaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa MHPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
IIPOBEpPSEMbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY W3 MPEMJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANpPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAHM TONEPEYHOTO
CEUEHHMSI U y/IEJIbHOIO COITPOTUBIICHUSI BEIIECTBA MPOBOJAHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  IPOBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NPEaso)KEHHOMY IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHMKA, pabora u
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOMpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPrUH, SIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEeBATENIbHbBIE ANEKTPOIPUOOPHI (TPUMEPDI), IIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI 3JIEKTPUUYECKUX
Lernen ¢ nocjaeAoBaTe/IbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznunyasi ycJIoBHbIE 0003HAUYECHHUS HIIEMEHTOB JIEKTPHUUECKHX IETIeH;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHHYECKUMHU YCTPOMCTBAMH, COXPAHCHHUS 3II0OPOBbS U COOIIOJCHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH 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 HEIOCTOBEPHOI;
UCTIOJIb30BaTh MPH BBIMOJTHEHUN YYEOHBIX 3aJlaHUN HAYyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3MUECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetn MHTEpHET, BlageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COoIepKaHWs, B TOM 4YHCJIE TMYOIMYHO TIPEACTABIATH PE3YyIbTaThI
MPOCKTHOW WJIM HMCCIIEIOBATEIIBCKON NEATEILHOCTH, TPH 3TOM TPAMOTHO
UCIIOJIb30BaTh W3YYCHHBIM TOHSATUHHBIMN ammapar Kypca (QU3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

NPU  BBHITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIECCOB pacTlpeAesisaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHH C
MOCTABJICHHBIMU 33/1a4aMH, CJICJUTh 32 BBITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
NeSTeTbHOCTD TPYIIIbI, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOITUXCSI YMEHUIN:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mactaudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIyCKaHMS U TOTJIONIEHUs, aib(a, 6eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIKEHHE, CBOOOIHOE
NajJieHUue TeJl, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JIBIKCHUE, KOJIeOATEIHbHOE NBIDKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHHE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE H3YYEHHBIX (U3UYECKUX  SBJICHUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOW CUCTEMBI, pEaKTHBHOE
JBIDKEHNWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B TMPHUPOJE, OUOIOTHYECKOE NEUCTBHE BUIAUMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
pPaMOAKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JIEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/layy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBJIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JIBUKECHUH, YCKOPEHHE, TEpEeMEIIeHHe, MyTh, YTrioBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHHUsS, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTb, TOTCHIMAJIbHAS DHEPrUs Tea,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS SHEPTUS CXKATON
NPYXKWHBI, KUHETHYECKas DSHEPrus, TOJHAs MEXaHWYecKas »JSHEeprus,
MIEPHOJT U YacTOTa KOJIeOAHWH, JUTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPU OTTHUCAHUHU
MPaBUJIBLHO TPAKTOBaTh (DU3MYECKUH CMBICI WCIOJb3YEMbBIX BEIIMYHH,
0003HaueHUs W EIUHUIBI (PU3MUYECKUX BEJTUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN N3YUCHHBIX 3aBUCIMOCTEH (PHU3NUECKUX BEITUYHH,
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMKA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amuies,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS WMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHMS 3apsJI0BOTO U MACCOBOTO YHUCEN



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

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (HM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (OHHUpamIuecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (PU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alHUCBIBATH KPaTKOe
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JIJISl PEIICHHsI, TPOBOAUTH PACUEThI U
OLICHUBATh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAueHus (usnueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METO/OB, HCIONB3ysS OMHCAHWE WCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  MCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U OIIBITOB;

NPOBOAUTH OMBITHl MO HAOTIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKux CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHENHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIYUYECHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 HK30bITOYHOro Habopa
o0OpyOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaYeHHE U3MEpsAeMOl BelaMuuHBl ((POKYCHOE paccTOsHUE
coOuparoieii JTUH3bI), OOOCHOBBIBAaTH BBIOOp crocoba M3MepeHus
(M3MepUTENILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, Mepuona
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIua



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl MOJYyYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOTO MaJieHus, XKECTKOCTh MPYKUHBI, KOIPPUIMESHT
TPEHUsI CKOJBXEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuosa KojaeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY WU
BBITIOJHATh U3MEPEHHS, CIETYys MPEIT0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

pa3nnyuaTh OCHOBHBIE TIPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS M3YUYEHHBIX NPHUOOPOB M
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOTN, JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEoOXoauMmble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI H CXE€MaTHUHbIEe PUCYHKH U3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
IpU PEUICHUH Yy4eOHO-MPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B TNIOCKOM 3€pKajie U COOMpAroIeH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAUTh  WHGOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHS 3I0POBbS U COOIIOACHHS
HOPM 3KOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEel cpee;

OCYIIECTBJIATh TOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpeEJeNIeHUs] JOCTOBEPHOCTH TMOJIYY€HHON MHQOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCITIOJIB30BaTh MPHU BBIIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEpaTypy (PU3MYECKOro CcOAepXaHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HH(GOPMALIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HA OCHOBE
uHGOpPMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3ybTaThl IPOEKTHOM WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TPU O3TOM TPaMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MHUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINH METOM ITO3HAHUS 2 1 bubmorera [JOK
) i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpocHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
29 JIBU>XKeHUE U B3aUMOJICHICTBUE YACTHI] ) | bu6mmorexa [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 brbmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:keHre U B3auMo1eiicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanudeckoe xKe 3
RAHIHCCKOC ABIDREHHE https://m.edsoo.ru/7f416194
3.2 Huepius, macca, IOTHOCTh 4 1 bu6mmoreka [IOK




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

bu6mmoreka [IOK

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




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
1.1 CTpoeHME U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOHECCH https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DNIeKTpUYECKHE 3apsiabl. 3apsHKEHHbBIE Tena 7 | bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 20 2 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AHHTHRIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 2 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexannuyeckue siBJeHUs
11 MexaHn4eckoe JIBHKCHUE U CIIOCOOBI €0 10 | bu6mmoreka [IOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue Koje0aHusi M BOJHbI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. Di1eKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBble sIBJIeHMS
4.1 3aKOHBI paCpOCTPAHEHHUS CBETA 6 2 bubnmoreka [JOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/7f4 1 ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SlnepHble peakuuu 7 1 I https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne i/

Tema ypoka

®dusuka — Hayka o npupoze. SBieHus
npupobl. u3ndeckue sBICHU

Bcero

KoauuecTBO 4acoB

Kontpoabusbie IlpakTnueckue

padoThI

padoThI

JlaTa
U3YYEeHUS

7A

01.09

7b

01.09

DJIEKTPOHHbBIE
uudposbie

oOpa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TeIIOBEIE,
ANEKTPUYECKNE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS

04.09

05.09

dusznyeckre BEIUYUHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TeMIIepaTypbl IPH TOMOIIX
XKHUJIKOCTHOTO TEPMOMETpaA U AaTUUKA
TeMIepaTyphl”

08.09

11.09

08.09

12.09

Kaxk ¢usuka u npyrue ectecTBEHHbIE
HAyK{ U3y4aloT MPUPOJTY.
EcTecTBeHHOHAy4HBIN METO/ MO3HAHUSI.
Onucanne GpU3NIECKUX SIBICHUI C
IMOMOIIIBIO MOJENICH

15.09

15.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f7

2a

VYpok-uccnenoanue "[IpoBepka
TUIIOTE3bI: JATBHOCTD MOJIETA IIAPHKA,
MYIEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, yeM OoJble BHICOTA ITycKa"

18.09

19.09

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3BIBAIOIINE TUCKPETHOE CTPOCHHE
BellleCTBa

22.09

22.09

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe

Oa




bu6mmoreka [IOK

8 JIBMKeHHE YacTHIl BEIIESCTBA 25.09 | 26.09  https://m.edsoo.ru/ff0a01l
3e
VYpok-uccienoBanue «ONbITH IO
9 HAOJII0JICHUIO TETJIOBOTO PaCIIUPEHHUS 29.09 | 29.09
ra3oB»
10 ArperatHbie COCTOSIHUSI BEIIECTBA 02.10  03.10
B3aumocBs3b Mex 1y cBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX bubmorexa [JOK
11 06.10 | 06.10 https://m.edsoo.ru/ff0a03
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM. 73
Oco0EeHHOCTH arperaTHbIX COCTOSTHUM o
BOJIbI
MexaHndeckoe ABUKEHNE. bu6mmoreka [JOK
12 PaBHOMEpHOE M HEPaBHOMEPHOE 09.10 | 10.10 = https://m.edsoo.ru/ff0a05
JIBUYKEHUE c6b
bu6mmoreka [JOK
13 Cxopoctb. EnMHHALIBI cCKOpOCTH 13.10 | 13.10 = https://m.edsoo.ru/ff0a07
9c
bubmuorexa [JOK
14 Pacuer mytu ¥ BpeMeHM IBUKEHUS 16.10 | 17.10 = https://m.edsoo.ru/ff0a0a
ed
Wuepuust. 3aK0H UHEPIHUH. bubmuoreka [IOK
15 B3aumoneiicTBue Ten Kak Npu4rHa 20.10  20.10 | https://m.edsoo.ru/ff0a0c
M3MEHEHUSI CKOPOCTH JIBUKEHHUS Tell 10
IInotHOCTH BemiecTBa. Pacuer Macceol u bubmorexa [TOK
16 ' 23.10 | 24.10  https://m.edsoo.ru/ff0a0f
o0beMa Tema 1o ero IIOTHOCTH o
17 JlaboparopHnas pabota «Onpenenenue 06.11 | 07.11




IIJIOTHOCTH TBépI[OFO TCIa»

Pemmenue 3agauq mo reme "IlmoTHOCTE

bubmuoreka [JOK

18 " 10.11 ~ 10.11  https://m.edsoo.ru/ff0al2
BELIECTBA
3c
Cuna xak XxapakTepuCTHKa
19 B3auMozeicTBus Ten. Cuila ypyrocTy. 13.11  14.11
3axoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCHUMOCTH PACTSIKCHHS 1711 | 17.11
(medopmanumn) NpyKUHBI OT
IIPUJIOKEHHOMN CUIIBI»
21 SIBnenue Tarorenus. Cumia TsHKECTH 20.11 | 21.11
CBs13b MEX1y CUJION TSKECTH U Maccou bubnuoreka [IOK
22 tena. Bec Tena. Pemenue 3ama4 no teme 24,11 2411  https://m.edsoo.ru/ff0al7
"Cuna TsxecTu" 78
Cuna TspKeCTH Ha JIpYTuX TIaHeTax bubmorexa [JOK
23 24 ' 27.11 | 28.11  https://m.edsoo.ru/ff0al5
Ou3nyecKue XapakTePUCTUKU TIITaHET P
bu6mmoreka [JOK
24 Hsmepenue cuit. lunamomeTp 01.12 | 01.12  https://m.edsoo.ru/ff0al8
cc
bubmuorexa [JOK
25 Bec tena. HesecomocTh 04.12 | 05.12  https://m.edsoo.ru/ff0al7
78
CroxxeHue IByX CHJI, HalPaBJIEHHBIX 110 bubnmnoreka [JOK
26 OJIHOU IIpsAIMOM. PaBHOAEHCTBYIOIAs 08.12 | 08.12  https://m.edsoo.ru/ff0ala
cuII 70
Pemenne 3ama4 no reme
27 HICHIHE S O TEM 112 12.12

"PaBHOelcTBYIOIIAA CHIT"




TpCHI/Ie CKOJIB)KCHHUA U TPCHHUC ITOKO4.

bu6mmoreka [IOK

28 1512 15.12 | https://m.edsoo.ru/ff0alb
Tpenue B IpupoJie U TEXHUKE 9%
JIaGoparopHas pabora «3yueHnue
PATOPHAT P . bubmuorexa [JOK
3aBUCHUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
29 18.12  19.12  https://m.edsoo.ru/ff0alc
OT CHWJIBI JIaBJICHUS U XapakTepa o8
COTPUKACAIOIIUXCS TOBEPXHOCTEH» _
P
30 eH_IeHI/IEi 3a7a4 Ha (u)npeneneHHe m12 | 2212
PaBHOACHCTBYIOLIEH CUIIBI
Pemenne 3amau mo remam: «Bec Tenay, bu6mmoreka [IOK
31 «['padmueckoe n300pakeHue Cuim, 25.12 | 26.12  https://m.edsoo.ru/ff0ald
«Cuiibly, «PaBHOJEHCTBYIOIIAS CUID) e0
KonTponbHast paboTa no temam:
«MexaHnnyeckoe ABMKEHUE, «Macca,
32 IUIOTHOCTBY, «Bec Temay, 29.12 | 29.12
«["paduyeckoe n300pakeHnue CUI»,
«CHibl»
JaBnenune. CiocoObl yMEHBIIICHUS U Brbmmozexa [IOK
33 i y 12.01 12.01 https://m.edsoo.ru/ff0a20
YBEJIUYECHUS JTABICHUS 26
JlaBrierue ra3za. 3aBUCUMOCTD JIaBJIICHUS Bubmzorexa LIOK
34 o 15.01 16.01 https://m.edsoo.ru/ff0a23
ra3a ot o0béma, TeMnepaTypbl 16
[Tepenada naBneHus TBEPABIMH TEJIAMU Bubmzorexa LIOK
35 ’ 19.01 19.01 https://m.edsoo.ru/ff0a25
SKUIKOCTSIMU M ra3aMu. 3axoH Ilackais bo
JlaBlieHue B )KUJIKOCTHU U T'a3e BrbmroTexa LIOK
36 ’ 22.01 | 23.01 https://m.edsoo.ru/ff0a27

BBI3BAHHOC I[CI‘/JICTBI/IGM CHJIBI TSXKCECTH

18




Pemienue 3anau 1o reme «JlapieHue B

bu6mmoreka [IOK

37 26.01 | 26.01  https://m.edsoo.ru/ff0a28
JKUJIKOCTH U Tra3e. 3akoH Ilackamns» %6
bu6mmoreka [IOK
38 CooOrmaronuecs COCyIbl 29.01  30.01  https://m.edsoo.ru/ff0a29
70
bu6mmoreka [IOK
39 I'mppasimueckuil npece 02.02 | 02.02  https://m.edsoo.ru/ff0a3 1
36
Manomertpsl. [lopiiHeBON KUIKOCTHBII
40 05.02 | 06.02
Hacoc
AtMmocdepa 3eminu. [Ipuyannsl
. bu6mmorexa [IOK
CYIIECTBOBAHUS BO3AYIIHON 00OIOUKH
41 09.02 | 09.02  https://m.edsoo.ru/ff0a2b
3emun. 3aBUCUMOCTh aTMOC(HEPHOTO 54
JIABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI o
bu6nmoreka [JOK
42 Bec Bo3nyxa. ATMOchepHOe 1aBlieHNE 12.02  13.02  https://m.edsoo.ru/ff0a2b
Sa
Hsmepenue arMmocpepHOTro 1aBIeHUs bubmorera [TOK
43 ) 16.02 | 16.02 | https://m.edsoo.ru/ff0a2d
Oneit Toppuuennu a8
3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS bubmorexa HOK
44 P 19.02  20.02  https://m.edsoo.ru/ff0a2f
OT BBICOTHI HaJl ypPOBHEM MOpSs "
Bapomertp-anepous. AtmochepHoe brbmorexa HOK
45 POMETP-aHEPOIIL. p 26.02  27.02  https://m.edsoo.ru/ff0a2f
JABJICHHUE HA Pa3IMYHBIX BHICOTAX o4
Pemenue 3amau no teme "AtmocdepHoe
46 IICHUE 3a7a4 10 TEM T™OC(EepH 02.03  02.03

nasieHue"




JleficTBue KUAKOCTH U ra3a Ha

bubmuorexa [JOK

47 NOTPYKEHHOE B HUX TeJN0. ApXUMen0Ba 05.03 | 06.03  https://m.edsoo.ru/ff0a32
cuia 76
JlaGopaTtopHas pabora «OnpeneneHue bubmmoreka [JOK
48 BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIONICH 12.03 | 13.03  https://m.edsoo.ru/ff0a33
HAa TEeJI0, MOTPYKEHHOE B KUAKOCTH) fe
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca Tella bubmorera [JOK
49 i . 16.03  16.03  https://m.edsoo.ru/ff0a35
B BOJI€ OT 00bEMa MOTPYKEHHOU B 14
KUJKOCTb YaCTH Tela T
bu6mmoreka [IOK
50 [InaBanue Ten 19.03 | 20.03 | https://m.edsoo.ru/ff0a3a
96
JlaGopaTtopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa uin 2303 | 23.03
KOHCTPYMPOBAHUE JIOJIKH 1
omnpeneneHue e€ rpy30no bEMHOCTH"
Pemenne 3anau mo temam: «lInaBanue bu6mmoreka [JOK
52 cynoB. Bo3nyxomnaBanue», «JlaBienue 26.03 | 27.03  https://m.edsoo.ru/ff0a36
TBEPJBIX TEJI, )KUAKOCTEH M Ta30B)» 54
bubmuorexa [JOK
53 Mexanunueckasi pabota 06.04  06.04  https://m.edsoo.ru/ff0a3f
82
bubmuorexa [JOK
54 Momuocts. EquHUNEl MOITHOCTH 09.04 10.04 https://m.edsoo.ru/ff0a3f
82
VYpok-uccnenopanue "Pacuér
55 MOITHOCTH, Pa3BUBAEMOU NIPU MOAbEME 13.04  13.04

o nectHuie"




IIpocTeie Mexanu3Mbl. Peryar.

56 16.04  17.04
PaBHOBeCuE cuit Ha ppruare
KonTponbhas pabota no teme
€HUE TBE e el
57 «/laBnenue 1B pm,ix TeJl, )KUJIKOCTEH U 50,04 | 20.04
ra3oB» / Beepoccuiickas mpoBepouHas
pabora
PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo
Teme «JlaBneHne TBEPABIX TEN bubmmorera [TOK
58 N P s 23.04 | 24.04  https://m.edsoo.ru/ff0adf
KUAKOCTeH U ra3oBy» / Beepoccuiickas fo
poBepoyHas pabora o
Prruaru B TexHuke, ObITY U IPUPO/IE. bubnnoreka [HOK
59 JlabopaTtopHast pabora «HMccnenoanue 0.5 27.04 | 27.04  https://m.edsoo.ru/ff0a47
YCIIOBHI paBHOBECHSI pblyara 8e
Pemenue 3agau no reme «Y cnoBus bubmorexa HOK
60 30.04 | 04.05  https://m.edsoo.ru/ff0a48
paBHOBECHUS pbluara 26
Koaddurment nonesHoro neicTpust
61 MexaHu3ma. JlaboparopHas p%6OTa 0.5 0405 | 08.05
«3mepenune KII/] HaknoHHOM
TIJIOCKOCTH
" bubmuorexa [JOK
Pemenne 3amau mo teme "Pabora,
62 " 07.05 15.05 https://m.edsoo.ru/ff0adc
MourHocTh, KIT/]
48
Mexannueckas sHeprusi. Knnernueckas bubmorexa [IOK
63 ) 14.05 18.05 https://m.edsoo.ru/ff0a42
Y TOTCHITHATbHAS YHEPTHUS 5o
3aKOH COXpaHEHUsI MEXaHUYECKOM bubmiorexa HOK
64 P 18.05  22.05  https:/m.edsoo.ru/ff0ad3

SHEPrUu

60




VYPOK-IKCIIEPUMEHT 110 TEME
"JKcrepUMEHTAILHOE OIIPEIEIICHNUE
W3MEHEHUS KUHETUYECKON U

65 . 1 1 21.05  25.05
MOTEHIIMATBHON SHEPTUU MPU
CKaThIBAHHUHM TeJa TI0 HAKJIOHHOMN
II0CKOCTH"

66 Kontposbnas pabora no teme «Pabora 1 2505
Y MOLIHOCTb. DHEPTUs»
P . bubmuoreka [JOK

e3epBHBII ypoK. PaboTa ¢ TekcTamu 1o

67 " " 1 https://m.edsoo.ru/ff0ade
TeMme "MexaHn4ecKoe IBUKEHUE 6

68 PesepBHblit ypok. Pabora ¢ Tekctamu 1mo 1
teme "Pabota. MomHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOT'PAMME




8 KUIACC

HMara DJIeKTPOHHbBIE
KoanuyecTBO YacoB
Ne H3y4YeHUs uudgposbie
Tema ypoka
n/m Beero Kourpoabnbie IIpakTHyeckme g A 8B oGpa3oBaTejbHbIe
r
padoThI padoThI pecypcbl
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KUHETUYECKOU TEOPUH U UX OILITHBIC 1 3.09 2.09 bubnmorexa LHOK
P ' ' https:/m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 5.09 4.09
3 Monaenu TBEPAOTO, KUAKOTO U 1 1009 9.09 bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA ’ ) https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPOTO,
Oro M razoo0pa3Horo cocTo I
4 JKUIKOIO U T pa3HOT' TVSIHI/II/I | 1209 | 11.09
BEIIIECTBA HA OCHOBE ITOJIOKEHH I
MOJIEKYJIIPHO-KUHETHUECKOU TEOPUH
bu6mmoreka [IOK
K 1 17.09 | 16.09
> PHCTALTHYCCKHE H aMOpPHbIC Tea https://m.edsoo.ru/ff0a5800
CMauuBaHUE U Ka OCTb.
6 Ma4yMBaHHUE U KallWJUIAPHOCTh | 19.00 18.09 bubnnoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bu6mmorexa [IOK
7 TemmoBoe pac €HHEe U C)KaTHe 1 24.09 | 23.09
[ITOBOE PACIIMPCIHE H CHaT https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1 26.09 | 25.09
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | L10 30,09 bubmuorexa [IOK
U3MEHEHUS BHYTPEHHEN dSHEPTUH ' ' https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 B 1 3.10 2.10
HABL TeTUIoepeAdtn https://m.edso0o.ru/ff0a6412




Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11 8.10 7.10
BEIIECTB U MAaTEPUAIIOB B LEIAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas 1010 9.10 bubnuorexa [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OanaHca. 1510 14.10 bubnnorexa [JOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopuas padota "HccienoBanne

14 SIBJICHUS TETUIOOOMEHA vaH ) 1710 16.10 bubnnoreka [JOK
CMELIUBAHUU XOJIOJTHON U ropsiuen https://m.edsoo.ru/ff0a6a98
BOJIBI"
PacueT koau4decTBa TEIIOTHI,

15 He00X0IMMOTr0 ISl HArpeBaHUs Tela U 22,10 21.10
BBIJIETIIEMOTO UM IIPH OXJIAXKIEHUN

16 JlaGopatopHnas pabota "Onpeznenenue 2410 23.10 bubnuoreka [IOK
yZIeJIbHOM TEMJI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIoTa 511 6.11 bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpIEBaHUE

18 KPUCTAJUIMYECKUX TeJl. Y AeNIbHAs 7.11 11.11 bubmorexa HOK

https://m.edsoo.ru/ff0a71d2

TEeII0Ta TUIaBJIEHUS

19 JlaGopatopHnas pabota "Onpeznenenue 211 1311 bubmuorexa [IOK
YAEIbHOM TETUIOTHI TIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHS. 1411 1811 bubnnorexka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c

)1 Kunenwne. YneapHas Temiora 1911 | 2011 bubmuorexa [JOK

nmapooOpa3oBaHUs M KOHICHCAIIHH.

https://m.edsoo.ru/ff0a786¢




22

3aBUCUMOCTh TeMIIepaTyphbl KUTICHUS
0T aTMoc(epHOTO JaBICHHUS
BnaxxnocTs Bo3myxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCUTEJILHOM BIIAXKHOCTH BO3TyXa"

21.11

25.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&YKHOCTH BO3/yXa

26.11

27.11

24

25

26

[IpuHuuUIIBEI pabOTHI TEIJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KIIJI TenmoBoro aBurares.
TenoBrle ABUTATEIN U 3alllUTa
OKpY>Karolen cpeibl

3aKOH COXpaHEHUs U MIPEBPAILCHHS
SHEPTUH B TEIIOBBIX Mpoleccax

28.11

3.12

5.12

2.12

4.12

9.12

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

27

[ToaroroBka Kk KOHTPOILHOM paboTe
o TeMme "TennoBnie ABICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTa"

10.12

11.12

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

28

29

30

KonTponbnas pabora no teme
"Tennossle ABneHus. MI3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'
Onexrpusanus ten. /[Ba poga
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUL
TeJl UHAYKIUEN U IIPU
COMPUKOCHOBEHUH"

12.12

17.12

19.12

16.12

18.12

23.12

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

31

B3anmoneiicTBue 3apsyKeHHBIX TEII.

24.12

25.12

bu6mmoreka [IOK




3akon Kynona

DNeKTpUYECKoe MoJie.
HanpsikeHHOCTD 371eKTPUUYECKOTo

https://m.edsoo.ru/ff0a87e4

bubmuoreka [JOK

32 26.12  30.12
nojs. [IpuHImn cynepno3umnuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIeH
Hocutenu snektpuyueckux 3apsjios.
33 DneMeHTapHbIi 3apsia. CTpoeHue 14.01  13.01
aToMa
34 [IpoBOAHUKYN U AUDIIEKTPUKHU. 3aKOH 1601 | 15.01 bubnunoreka [JOK
COXpaHEHUs BJIEKTPUYECKOro 3apsaa ' ' https://m.edsoo.ru/ff0a8ef6
P
35 eI_I{eHI/Ie 3a/1a4 Ha IPUMEHEHUE 2101 2001 bubnnoreka [JOK
CBOMCTB JJIEKTPUUECKHUX 3aAPSI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUI TOK, YCIOBUSI €T0 BuG 10K
nonmoTexa
36 | 23.01  22.01
CYHIECTBOBAMHA. KICTOHHHIKH https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
bu6mmoreka [IOK
37 i 28.01  27.01
JIGHCTBHS IIEKTPHIECKOTO TOKa https:/m.edso0.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIEKTPUYECKOTO T0JII HAa TPOBOIHUKHU 1 30.01  29.01
U JUAJIEKTPUKHU"
One €CKHI TO eTajia
39 JEKTPUUECKUN TOK B METaJlIax, 400 302 bubmuoreka [IOK
JKUJKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
DneKkTpruyecKkas 1enb U €€ COCTaBHbIE
40 p H 6.02  5.02
4acTH
Cuna Toxka. JlaboparopHas pabota Eub 10K
noIMoTeKa
41 "N 0.5 11.02  10.02
SMEPEHIC H PETYIHPOBALHE CHUIH https://m.edso0.ru/ff0a8bd6
TOKa
42 DNEeKTpUYECKOe HaPsKEHHE. 0.5 13.02  12.02  bubmumoreka [IOK




BoasT™metp. JITaboparopHas pabota
"N3mepeHue u peryiupoBaHue
HanpspkeHus"

COHpOTI/IBJ'ICHI/Ie IMPpOBOAHHKA.

https://m.edsoo.ru/ff0a9¢e14

bubmuoreka [JOK

43 18.02 17.02
VY enbHOE CONPOTHBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH
AIEKTPUUYECKOTO COMPOTUBIICHUS
44 P p 2002 19.02 bubnuorexa [JOK
MPOBOJIHUKA OT €ro JAJIUHBI, ILIOAAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUs U MaTepuana”
3aBUCHUMOCTD CHJIBI TOKA OT En6 OK
45 HanpspkeHus. 3akoH OMa 1715 yyacTka 25.02 24.02 nomoreka L
https://m.edsoo.ru/ff0aad44a
enu
Jlaboparopnast paborta "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UIYIIETO
bu6mmoreka [JOK
46 4yepe3 pe3ucTop, OT COMPOTUBIICHUS 27.02  26.02
https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HalpsLKeHUs Ha
pesuctope"
[TocnenoBarenbHOE U MapaieIbHOE
47 JIeZI0BATENIbHOE U TIapaJlieIbH 4.03 1,03
COEJIMHEHHUS TIPOBOTHUKOB
JlaGopatopnas pabora "IIpoBepka
43 MpaBUJia CIOXKEHUS HAMPSIKEHUN TTPU 6.03 5.03 bubnmoreka [JOK
MOCIIeIOBATEILHOM COSIMHEHHH JIBYX ' ' https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka
MpaBUJIa JIs1 CUJIbI TOKA IIPU b K
49 p it p 1103 10.03 nomoreka [{O
napajuieIbHOM COCTUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopos”
50 Pemrenue 3a1au Ha npuMeHeHUE 13.03  12.03 bubmorexa HOK

https://m.edsoo.ru/ff0aaf8a




3akoHa Oma 1A PA3JIMIHOIO
COCAUHCHUA IMTPOBOAHUKOB

Pabota n MOINHOCTB 3JICKTPUUCCKOI'O

bubmuoreka [JOK

51 18.03 | 17.03
ToKa. 3akoH J[xoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "OnpeneieHue
52 a601?1,1 u II:/IOH_[}II)OCTI/I :—)JIeKTqueCIcoro 20.03 19.03 Bubmorexa ITOK
P y P ‘ ' https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYeCcKre ey 1 MOTPeOnuTeNn
53 JIIEKTPUUECKON DHEPTUHU B OBIT 25.03 24.03 bubmiorexa IJOK
P p Y ' ' https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
ITocTostHHEIE MATHUTEI, UX
54 . 27.03 26.03
B3aUMOJIENCTBUE
55 Ypok-uccnenosanue "M3yuenue 8.04 704 bubnuoteka [JOK
oJ1ei MOCTOSHHBIX MarHUTOB" ’ ) https://m.edsoo.ru/ff0ac3d0
MarauTtHOoe none. MarauTHoe 1moJjie En6 LIOK
NOINOTEKA
56 3e €ro 3HayeHue 3 a 10.04 | 9.04
NI M CTO SHATCRAC JUDTKHSHI H https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
57 3apsKeHHBIE TEIA U UX 15.04 | 14.04 Eubmorexa IIOK
P . . ' ' https://m.edsoo.ru/ff0abd2c
B3anMoaercTBuA. I10CTOTHHBII
AJIEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"DnexTpudecKue 3apsbl.
53 3apshKeHHBIE Tella U UX 1704 16.04 bubmuorexa [IOK

B3auMoacucTBUA. I10CTOSHHBIN
anekTpudeckuii Tok" / Beepoccuniickas
mpoBepoyHas pabora

https://m.edsoo.ru/ff0abea8




59

60

61

62

63

64

PesepBHbIii ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarHuTHOE
T0JI€ KaTYIIKH C TOKOM

[IpuMeHeHne PIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHnue neicTBUSI MAarHUTHOTO
T0JIs1 HA MPOBOJHUK C TOKOM"

DNEeKTPOIBUTATENb TOCTOSTHHOTO
Toka. Mcnonp3oBaHue
JIEKTPOBUraTeneil B TEXHHYECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboThI neKkTpoaBUraTesns”

OmnbiTel @apazest. 3akoH
3JEKTPOMArHUTHON MHIYKIUU.
IIpaBuio Jlenna

OnekrporeHeparop. CriocoOb!
MOJTYYCHHUS DJICKTPHUECKOW DHEPTUH.
DJNEKTPOCTAHIIMK HA BO3OOHOBJISIEMBIX
HUCTOYHUKAX SHEPTHH

0.5

22.04

24.04

29.04

6.05

8.05

13.05

21.04

23.04

28.04

30.04

5.05

7.05

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

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

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

65

[ToaroroBka K KOHTPOILHOM paboTe
110 TeMe "DIIEKTPUUECKUE U
MAarHuTHBIC SBJICHUS"

15.05

12.05

66

Kontponbhas pabota mo teme

20.05

14.05

bu6mmoreka [IOK




"DNeKTpUuYeCcKrue U MarHUTHBIE

https://m.edsoo.ru/ff0acb14

SIBJICHUS"
67 PesepBHblit ypok. Pabota ¢ Tekctamu 1 2205 19.05 bubmmoreka [JOK
o teme "TemnsoBele ABiIeHUS" https://m.edsoo.ru/ff0accSe
63 Pe3epBHI:H71 ypok. Pabota ¢ TeK'(:TaMI/I | 21.05
110 TeMe "MarHuTHbIE SIBICHUS
69 PesepBHI:H?I ypok. Pabota ¢ TeK'(':TaMI/I | 26.05
110 TeMe "MarHuTHbIE SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10 69 1455

I[TPOT'PAMME




9 KUIIACC

KoanuectBo 4acon JarTa usyuyenus DJIeKTPOHHbIE
Ne Tema vpoka K I uugposbie
/i yp Beero OHTPOJIbHBIE PAKTHYECKHE QA 95 06pasoBaTEbHbIE
padoThI padoThI
pecypcsl
Mexanunueckoe ABuxkeHue. MarepuanpHas
1 1.09 1.09
TOYKa
’ Cucrema orcuera. OTHOCUTEIBHOCTD 1 509 509 bubmmoreka [IOK
MEXaHNYEeCKOTO ABMKCHUS ) ’ https://m.edsoo.ru/ff0ad474
. K
3 PaBHOMepHOE NPSIMOJIMHEWHOE ABUKEHUE 1 5.09 5.09 bubmorexa O
https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsMOIUHENHOE
4 nBwxenue. CpenHsAsl © MTHOBEHHAs 1 8.09 8.09
CKOpOCTH
5 [IpsimonuHEeitHOE paBHOYCKOPEHHOE | 9.09 9.09 bubmuotexa [JOK
JBH)KEHUE. Y CKOpEHUE ) ’ https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOIMHENHOTO
6  paBHOyckopeHHOro aBuxkeHus. [ paduk 1 12.09 12.09
CKOpPOCTH
Jlaboparopnas pabota "Onpenencaue
paToprat b P bu6mmoreka [IOK
7 yCKOpEHHMS Tela IIPU PaBHOYCKOPEHHOM 1 1 15.09 15.09
. " https://m.edsoo.ru/ff0adb18
JBUKEHUHU 110 HAKJIOHHOM TJTIOCKOCTH
8 | CBoOomuoe magenue ten. OuslTel [anmuies 1 16.09 16.09
PaBHOMEpHOE ABMKEHUE IO OKPYKHOCTH.
. bubnmoreka [JOK
9  Ilepuon u wactora obpamenus. Jinneiinas 1 19.09 19.09
https://m.edsoo.ru/ff0ael176
U yTJ0Basi CKOPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHNE 1 22.09 22.09
11 | Ilepssrit 3akoH HetoToHa. BekTop cuibl 1 23.09 23.09 bubmmoreka [JOK




https://m.edsoo.ru/ff0ae612

2 Bropoii CiaKOH Hprotona. 26.09 26.00 bubnunorexa [HOK
PaBHOpelicTBYrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH Herotona. Cynepnosunus 20.09 2909 bubmmoreka [JOK
cun https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1au Ha mpyUMEHEHUE 3aKOHOB 30.09 30.09 bubmmoreka [JOK
HrsroToHa https://m.edsoo.ru/ff0aebbe
bubmuorexa [JOK
15 C .3 r 3.10 3.10
H1a YHPYTOCTH. SaKoi & yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau o reme «Cuita 6.10 6.10
YOPYTOCTH»
7 Jlaboparopnas pabota «Onpenenenue 710 710 bubnuorexa [JOK
KECTKOCTH TIPY>KHHBI» ' ' https://m.edsoo.ru/ff0aee28
bu6mmorexa [IOK
1 10.10 10.10
8 CwraTpeiis https://m.edsoo.ru/ff0af738
bu6mmoreka [JOK
1 P 13.10 13.10
9 elieHue 3aaa4 mo reMe «Cuia TpeHUs» hitps://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpexnenenue 14.10 14.10 bubnnorexa [JOK
Kod(duleHTa TPEHUS CKOIBKEHUS " ' ' https://m.edsoo.ru/ff0af8be
71 Pemrenue 3agad mo teMe "3aKOHBI 17.10 17.10 bu6mmorexa [IOK
Herorona. Cuna yrpyroctu. Cuia tperus” ' ' https://m.edsoo.ru/ff0afb8e
Cuna Ts>KeCTH M 3aKOH BCEMUPHOTO BuG LIOK
nOIMoTeKa
22 . 20.10 20.10
TAFOTCHHA. YCKOEHHE CBOOONHOTO https://m.edsoo.ru/ff0af044
TaJIeHUS
Ypok-koHpepenus "IBmkeHne Ten
23 BOKpYT IPaBUTALMOHHOTO IIEHTpA 21.10 21.10
(Conneunas cucrema). ['amakTuxu"
24  Pemenue 3amad mo teme "Cuiia TSHKECTH U 24.10 24.10 bubmumoreka IIOK




3aKOH BCEMUPHOIO TATOTCHUS"

IIepBas kocMHu4ecKas CKOPOCTb.

https://m.edsoo.ru/ffO0af5f8
bubnmoreka [JOK

25 7.11 7.11
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHONW TOYKHU.

26 AbcomotHOo TBEpAOE Teno. PaBHOBecue 10.11 1011 bubnmnorexka HOK
TBEPJIOTO TeJa ¢ 3aKPEIIEHHOM 0ChIO ' ' https://m.edsoo.ru/ff0afe36
BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTn
PaBHOBeCHE MaTepUAIBHON TOYKHU.

AbcomoTtHo TBEpIOE Teno. PaBHOBecHe

g7 /YOCOMIOTHO TBEPAOE TEI0. TaBHOBCCH 111 1111
TBEPJIOTO TeJA C 3aKPEIUIEHHOM OChIO
BpaieHusi. MoMeHT cuibl. LIeHTp TskecTn

)3 Pemrenne 3aga4d mo reMe "MOMEHT CHIEL. 1411 1411 bubanoreka LIOK
[lenTp TsmxecTH" ' ' https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO

29 teMe "MexaHHUECKOE OBMIKEHNE 17.11 17.11 promorexa LIOK

. ., ’ ’ ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
Kontponbnas paboTa mo teme Eu6 OK
30 "MexaHuuecKkoe JBUKEHUE. 18.11 18.11 nosmotera I
. " https://m.edsoo.ru/ff0bO06ec
B3aumopeiictBue Ten
Nmnynee Tena. Umnynbe cuibl. 3aKoH
but6mmoreka [IOK
31 coxpaHeHHWs UMITyJbCa. YIIPYroe u 21.11 21.11
N https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemrenue 3ampau no reme "3akoH

32 | 2411 411 bubnmoreka [JOK
COXpaHEHUs UMIyJibca' https://m.edsoo.ru/ff0b096¢c
VYpok-koH(pepenuus "PeakTuBHOE

33 °F depe . 2511 | 25.11
JBUKEHUE B MIPUPOJIE U TEXHUKE

34 | Mexanudeckas paboTa 1 MOIIIHOCTh 28.11 28.11 bubmorexa LHOK

https://m.edsoo.ru/ff0b0a84




PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U

bu6mmoreka [JOK

35 1.12 1.12
CHJIBL TPEHUA https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabora «OnpeneneHue
0 e e
3¢ | Pa0OTBI CHIIBI TPEHUSA DU PaBHOM PHOM 512 212
JBUKEHHUH TeJa [0 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 Csi3b dHEprun U padoThl. [loTeHIMaEHAS 512 512
SHEprus
33 Kunernueckas sneprus. Teopema o 812 312 bubnunoreka [JOK
KAHETHYECKON SHEPTUH ' ' https://m.edsoo.ru/ff0b0c32
39  3aKkoH COXpaHEHUs YHEPIrUU B MEXAHUKE 9.12 9.12
40 Jlaboparopuas pabota «/3y4eHne 3aKoHa 1212 1212 bubmmoreka [JOK
COXpaHEHHsI SHEPTUI» ' ' https://m.edsoo.ru/ffOb12fe
K
A1 oJie0aTeIbHOE IBH)KCHHUE U €T0 15.12 15.12 bubmorexa [JOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KoneOaHus. BeiHyXIeHHBIC 16.12 16.12 bubnuotexa [JOK
koJiebanus1. Pe3oHanc ' ' https://m.edsoo.ru/ff0b20f0
43 MareMaTnyeckuii U Npy>KUHHBIA 19.12 19.12
MasTHUKH
VYpok-uccrnenoBanue «3aBUCUMOCTh
44  mepuona KojieOaHUM OT KECTKOCTH 22.12 22.12 bubmorexa [TOK
pHOZ ' ' https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MACCHI TPy3a»
IT
45 peBpalIeHUE SHEPTUU TPU MEXAHUUECKUX 93.12 23.12
KoJeOaHusIX
JlaboparopHas padota «Onpenenenue
46 qaCToprI Hpne ;0 a Kone6a§p121171 26.12 26.12 bubmorexa HOK
pHOA ' ' https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKa)
47  JlabopaTtopHas pabota «IIpoBepka 29.12 29.12  bubmmoreka [JOK




HE3aBUCUMOCTH Iepro/ia KojaeOaHui
Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl
rpy3a»

Mexauunueckue BoaHEL. CBONMCTBA

https://m.edsoo.ru/ffOb197a

bubanoreka LIOK
48 e e I e 30.12 30.12
MCRAHIHCCICLT BOTH. HIPOAOIILHLIC 1 https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
VYpoxk-konpepenuus "MexaHHIeCKue
49  BoxaHbl B TBEpIOM Teie. CeilcMuueckue 12.01 12.01
BOJIHBI"
3Byk. Pacnipoctpanenue u orpaxeHue
50 oY TACHPOCTPANCHIE 1 OTpaAeH 1301 13.01
3BYyKa
VYpok-uccnenoanue "Habmonenue
s1 P A A ) 1601 16.01
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI
r .
50 POMKOCTB 3B¥Ka U BBICOTA TOHA 19.01 19.01
AKYyCTUYECKHI pe30HAHC
53 VYpok-koHpepenius "YIbTpa3sByK U 20.01 20.01 bubnmnorexa [JOK
uH(Pa3BYK B MPHUPOJIE U TEXHUKE" ' ' https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
" bubnmnorexa [JOK
54 | teme "3aKOHBI COXpaHEHHS. 23.01 23.01
https://m.edsoo.ru/ff0b25f0
Mexannyeckue KojieOaHusl U BOJTHBI"
KonrtponbHas pabora no reme "3aKoHbl
55 | coxpaneHus. MexaHuueckue KojaeOaHus U 26.01 26.01
BOJIHBI"
Dnekrpoma o€ ToJe.
56 JIEKTPOMArHUTHOE ITOJT 701 2701 bubmmnorexka HOK
ONEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57  CBoiiCcTBa 2JIEKTPOMAarHUTHBIX BOJH 30.01 30.01
53 Ypok-koupepenmus "[lkana 502 500 bubnmnorexka HOK

OJICKTPOMArHUTHBIX BOJIH. Hcnonbs3o0BaHue

https://m.edsoo.ru/ff0b2fe6




AJICKTPOMArHUTHBIX BOJIH JUIsI COTOBOM
cBs3u"

VYpoxk-uccienopanue "M3yueHue CBOUCTB

59  DIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO 3.02 3.02 prbmiorexa I{OK
" https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO TeNedoHa
Pemenue 3agau Ha onpeneneHre 4acToThl
60 8 peAe® 602 | 602
Y JUTUHBI AJICKTPOMATHUTHON BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa. Eu6 OK
61 | Ckopocth cBeTa. BonHOBBIE CBOMCTBA 9.02 9.02 nomoreka L{
https://m.edsoo.ru/ff0b31d0
cBeTa
Uctounuku cBeta. [IpsmonuneitHoe Bu6 OK
62  pacnpocTpaHeHHE CBETa. 3aTMEHHUS 10.02 10.02 nosmorexa L
https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpaXEHUs CBETA. 3epKaja. Bu6 OK
63  Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHA 13.02 13.02 nbnmotexa I
https://m.edsoo.ru/ff0b38c4
OTpa)K€HUs CBETA
[Tpenommnenue cBeta. 3aKOH PETIOMIICHUS
64 p p 16.02 16.02 bubmuoreka [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
but6mmoreka I[IOK
65 Hcnonb3oBaHKE MMOJHOTO BHYTPEHHETO 17.02 17.02
https://m.edsoo.ru/ff0b3c5c
OTPaXEHHUS B ONMTUYECKUX CBETOBOIAX
Jlaboparopnas pabota "HccrnenoBanue
3aBUCUMOCTH yTJia MPETOMICHHS
66 T P 20.02 20.02
CBETOBOIO JIy4ya OT yrila MaJIcHUsI Ha
rpanune "Bo3ayx-crexno’"
Ypok-koHpepenmus "Micnons3oBaHue
67 | NOJHOIrO BHYTPEHHETO OTPAKEHU: 24.02 24.02

CBETOBO/IbI, OITUKOBOJOKOHHAS CBS3h"




bubanoreka LIOK

68  JIunzbel. OnTHYecKas cuja JIMH3BI 27.02 27.02
https://m.edsoo.ru/ff0b3f2c
69 IlocTpoeHue n300pakeHUN B JIMH3AX 2.03 2.03 bubmorexa HOK
https://m.edsoo.ru/ff0b444a
Jlaboparopuas pabota "Onpenencaue
N bubnmoreka [JOK
70  POKYCHOTO paCcCTOSIHHS U ONITHYECKOM 3.03 3.03
. " https://m.edso0.ru/ff0b4206
CWJIBI COOMPATOIIEH JINH3BI
71 Ypok-koHpepenmus "OnTudeckue 6.03 6.03 bubnmnorexka HOK
JIMH30BBIE TPHOOPHI" ' ' https://m.edsoo.ru/ff0c0a7e
72 I'ma3 xak ontuyeckas cucrema. 3peHue 10.03 10.03 bubmmorexa [TOK
https://m.edsoo.ru/ff0b4684
YPpOoK-KOH " .
73 p bepeHus I["e(beKTLI 3peHHS 13.03 13.03
Kaxk coxpanuts 3peHue
Paznosxenue 6enoro ceera B CEKT). Eub OK
74 OnbiTel HetoToHa. CnoskeHue 16.03 16.03 nosmotexa I
https://m.edsoo.ru/ffOcOf4c
CHEKTpaJbHbIX BETOB. /{ucnepcus cera
Jlaboparopnast pa6ota "ONBITHI 11O
75 | PASTONKEHHIO 0esoro cBeTa B CEKTpP U 17.03 17.03 bubnmnorexka [JOK
BOCIIPUATHIO LIBETA IPEAMETOB IIPU UX ' ' https://m.edsoo.ru/ffOcOe2a
HaOII0IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA
76  cBera: nmucriepcusi, UHTephEpEeHIUS 1 20.03 20.03
mudpakmus"
OmneiTel Pe3epdopaa u mianerapHas
77 phopn p 20303 | 23.03 bu6mmoreka [IOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 Ilocrynatel bopa. Monens atoma bopa 24.03 24.03
Hcnyckanne v MOronieHue CBeTa aTOMOM.
79 IyCKaHHE U IMOTJIOIICHUE CBETAa aTOMOM 27.03 27,03 bubnmoreka [JOK

KBantsl. JIuHeidaTbie CIEKTPBI

https://m.edsoo.ru/ffOc144c




20 Ypok-npaktukyM "HabrogeHue criekTpoB 6.04 6.04 bubnmnorexka HOK
ucmyckanus" ' ' https://m.edsoo.ru/ff0c1550
N bub6anoreka LIOK
81 P eé 7.04 7.04
VUOAKTHBHOCTD €€ BIADL https://m.edsoo.ru/ff0c1672
Crpoenue .H

2 TPOCHHE aTOMHOTO sijipa. HykimonHas 10.04 10.04 bubnmoreka [JOK
MOJENb https://m.edsoo.ru/ff0c18ac

bubmuoreka [{OK

83 P N 13.04 13.04

aJM0AKTUBHBIE TIpeBpaleHust. M30Torbl hitps://m.cdsoo.ru/ff0c lald

84 Pemrenne 3agaud mo treMe: "PagmnoakTUBHBIE 14.04 14.04 bubmmoreka [IOK
npespaiieHus" https://m.edsoo.ru/ffOc1bda

85 Ilepuon monypacmasa 17.04 17.04
Ypok-koH(pepenuus "PaguoakTuBHbIE

86 I/IBI;I eHI/I}(Ib BI:T I/II-I oze MI; 12000303 (S 20.04 20.04 bubmmorexa [TOK

i | PHPOJIE, MEAMIHHE, ' ' https://m.edsoo.ru/ff0c2126
TEXHUKE

g7 S nepHble peakiyy. 3aKOHbI COXpPaHEHUS 21.04 21.04 bubnmnorexka [JOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ffOc1c58

28 DHeprus cBA3M aTOMHBIX siziep. CBs3b 2404 | 24.04 bubmuotexa [JOK
MAacChl M DHEPIUHA https://m.edsoo.ru/ffOc1d7a
P "

29 emeHI/Ie"3aL[aq o teme "SnepHbie 2704 704
peakiuu
Pea CUHTE3a U Jiese ep.

90 KITUM CUHTE3a U JIEISHUS ST p" 28,04 28.04 bu6mmoreka [IOK
Ucrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91  JleiicTBus paAMOAKTUBHBIX U3JIy4€HUHN Ha 4.05 4.05
JKUBBIC OpraHU3MbI"

[ToaroroBka Kk KOHTPOILHOU paboTe MO Eu6 OK

92  Teme "DNEKTPOMArHUTHOE MOJIE. 5.05 5.05 nosmotexa I

DJIEKTpOMarHuTHbHIE BOJHBI. KBaHTOBBIE

https://m.edsoo.ru/ff0c223e




sBJIeHUS"

KonrponsHas pabora no teme
"DEeKTPOMarHuTHOE MOJIE.

93 8.05 8.05
DneKTpOMarHuTHbIC BOJHBI. KBaHTOBBIC
SIBJICHUS"

94 [ToBTOpenue, 0606menue. JJaboparopusie 12.05 12.05 bubnmoreka [JOK
paboTsI 1o Kypcy "B3zaumopeiicTBue Ten" ' ' https://m.edsoo.ru/ff0c245a
[ToBTrOopenue, o6o0menue. Pemenne

95 aCUETHBIX U KaUeCTBEHHEIX 3aJ1a4 10 TEME 15.05 15.05 prbmrorexa [TOK
}? | A ' ' https://m.edsoo.ru/ff0c2572

TenuoBsle poneccsl
[ToBTOpenue, o6o0meHue. Pemenue
bubmmoreka [IOK
96 | pacueTHBIX U KQUECTBEHHBIX 3a7a4 MO TEME 18.05 18.05
. https://m.edsoo.ru/ff0c2a22
"KII/] TerumoBeIX gBUTaTeei"
[ToBTOpenue, o6o6mcHNe. Pemenue

97 aCLIeTII){LIX M Ka4E€CTBEHHBIX 3a/1a4 110 TEME 19.05 19.05 buodmorexa HOK
P A ' ™ hitps://m.edsoo.ru/f0c2b30
"KILJ] anexkrpoycTaHOBOK"

08 [ToBTOpenue, o600meHue. JlaboparopHsie .05 .05 bubmuoreka [JOK
paboTsl 110 Kypcy "CBeToBbIe sBIEHUS" ' ' https://m.edsoo.ru/ff0c2¢52
IToBTropenue, o6o0mmenue. Pabora ¢

99 |Tekcramu 1o TeMe "3aKOHBI COXPAHEHUS B 25.05 25.05 Bubnnorexa LIOK

" P ' ' https://m.edsoo.ru/ff0c2d6a
MEXaHUKE
IToBTOpenue, o0o6meHue. Pabora ¢

100 P i‘l ) 26.05 26.05 bubnmoreka [JOK
Tekcramu 110 TeMe "KoieOaHus U BOIHEL https://m.edsoo.ru/ffO0c2e82

101 [ToBTOpenue, 0600meHne. Pabora ¢ bu6mmoreka [IOK
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHne. Pabora ¢

102 texcramu mo TeMe "KBaHTOBas U sziepHast

¢busuka"




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

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

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB U Ha

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

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

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKH) (PU3UUECKUX SIBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCHONB3YSl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHMS U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3bIBAIOIIME JIAHHYIO  (PU3MUECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

q)HSH‘leCKI/IX BCINYHH

1.5

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

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMl MPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATb IPUYUHHO-CICACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHue u3 1 — 2 joruueckux miaro ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

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




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

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUEeCKUX METOJOB, B ONHCAHWU HCCIECJOBAHUS  BBIACIATDH
npoBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJyYEHHBIM pe3yibTaT, HaXOAWUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl O HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMmynmpoBaTh  IpOBEpsieMbIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBBIX MPHOOPOB, 3aNMUCHIBATh MOKa3aHUsA NPUOOPOB C YyUETOM

3aJJaHHOW a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBINOJIHATh U3MEPEHMUS, CIEAYS MPEII0KEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHMMOCTH (PU3HMUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPapUKOB, A€TIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPEeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pYyI0OBaHUEM

1.14

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

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POpMaUIO O MpUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

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

1.16

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

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

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

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYTryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINISCKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTkue COOOIICHUS O
pe3ynbTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAaHUN, TPU ITOM
IPaMOTHO HCIOJIb30BaTh W3YYEHHBI MMOHATUWHBIN amnmapaTr Kypca

(GU3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIIINBI, BBICTPAWBATDH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

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

1.1

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jindathb SBJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

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

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

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

(UBUYECKUX BEIUYUH

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

BBIPA’XXCHUC

1.6

1.7

1.8

00BACHATH (PU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITh IPUUUHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MNOMOIIbI | — 2 M3Yy4EeHHBIX CBOWCTBA

(bu3nYeCKuX SIBICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBatONIME (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 33/1a4X 3alIUCHIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JMAHHBIX JUIS pelleHHs 3aJadyd, BbIOMpATh 3aKOHBI U (POPMYIIBI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacuéThl U CPaBHUBATH
MOJydYeHHOE 3HaueHHue (U3MYECKOW BEIUYMHBI C HW3BECTHBIMHU

JaHHBIMHA

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MPHU OMOIIU
(U3MYECKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHUS, BHIICIAT
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh NPABUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

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

OpPEANoNOKEeHUsl, coOupaTh  yCTAaHOBKY M3  NPEAJIOKEHHOTO




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

1.10

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

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIEAOBAHME 3aBUCUMOCTH  OJHOM  (U3HUYECKOM
BEJIMYMHBI OT JApPYrol € HCIOJIb30BAHUEM IMPSMBIX H3MEPEHUIA:
IUTAHUPOBATh HCCIIEOBAaHKUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHusi, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUZE TaONUIl U TrpapuKoOB,

ACJIaTh BBIBOALI 10 PE3yJibTaTaM UCCICAOBAHHUA

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

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH Tpu  pabore ¢

1a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JIEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBIEHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

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

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAaKTUYECKOT0 UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 171 oOecriedueHHs 0€30MacHOCTH MpU  OOpalieHuu ¢
npubopamMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 310pPOBbs U

coOII0ICHHSI HOPM 3KOJIOIMUYECKOr0 IOBE/IEHUS B OKpYKartoIlen cperie

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

SBIISICTCSA IPOTHBOPEYMBON MIIM MOXKET OBITh HEZOCTOBEPHOI

1.18

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




1.19

MOMYJSIPHYIO JIUTEPATypy (DU3MUECKOro CoJep)KaHUs, CIpPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3oBaHusi HHGOPMAIUU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHSI,
0000m1as wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUsI, B TOM 4YHUCIEC NYOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIIOJIb30BAaTh W3YyYCHHBIM IIOHATHUWHBIM ammapar Kypca

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

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jla4aMM, CJEIUTh 3a BBIIOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

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

HCIIOJIB30BaTh U3yUYEHHBIE MIOHATHUS

pas3iuyaTh SBJICHUSA II0 ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPHUPYIOIINX JAHHOE (PU3NUYECKOE SBIICHUE
pacro3HaBaTh NPOSBIEHHE W3YYEHHBIX (U3MYECKUX SBJIEHUH B
OKpY’KaloIleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

1.4

OMHCHIBATh H3YYCHHBIE CBOWCTBA Ten U (U3MYECKHe SBICHUS,
UCTIONB3YS  (DM3WYECKHE BEIUYHMHBI, TPH ONHCAHWH IPABUIHHO
TPaKTOBaTh  (PU3MYECKUI  CMBICT  HCIOJB3yeMBIX  BEJIUYUH,
0003HaYCHHS U CAMHUIIBI (PU3UIECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIME JIAaHHYIO (HU3MUECKYI0O BEIMYHMHY C JOPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(GUBHYECKUX BEIIMYNH

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

BBIPA)KCHUC

1.6

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

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

1.7

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

MOJIYYCHHOI'O 3HAaUCHUA (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpU HOMOIIU
(bu3MYECKUX METOJIOB, MCIIOJb3Ysl ONMCAHUE HCCIIEAO0BAHUS, BBILACIAThH
IIPOBEPSEMOE TNPEAIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
IIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TEN: CaMOCTOSITEIHHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHMS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOBI

1.10

1.11

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

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM: IIAaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO COOUpaTh YCTaHOBKY, (DPUKCHpPOBATH pe3yNbTaThl

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




rpaduKoB, IeaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHMS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATh H3MEPEHUs, CIeays NPEIIOKEHHOW WHCTPYKIWH,
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

pa3nu4yaTth OCHOBHBIC TNPH3HAKK WM3YYEHHBIX (PU3MUECKUX MOJeNneil:
MaTepHaibHas TO4YKa, a0COIOTHO TBEPJIOE TEJI0, TOUSUHBIH HCTOYHHUK
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 MX ONUCAHUA, HCIOJIb3yd
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TMPOLIECCOB IPH PELICHUH Y4eOHO-IPaKTHYECKUX
3a]a4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300paKEHUHN B MJIOCKOM

3epKaJie ¥ coOuparomieit JIMH3e

1.17

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

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTHYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK HHPOPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENbHO (OPMYIHpPYs TOWCKOBBIM  3aIpoc,
HAaXOOUTh NYTU  ONPEAECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(pOpMaMi Ha OCHOBE WMEIOIIMXCA 3HAHWA W JTOTIOJHUTEIHHBIX

HCTOYHUKOB

1.19

UCIIONIb30BaTh MPH  BBIMOJTHEHWHM YYE€OHBIX 3aJlaHUil  Hay4dyHO-
MOMYJISIPHYIO JIUTEPATypy (DU3MYECKOro COAEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cetu  VHTepHer; BiaAeTh OpUEMaMH

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHHKOB (U3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAMEed ¢ y4&TOM

O0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIQJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWUMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
duznueckre SABICHUA: MEXAHHYECKHE, TEIUIOBbIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

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

u3MepeHuil. MexayHapoaHasi cucteMa eJIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOHayLIHHﬁ MCTOA ITO3HAHUA: Ha6J'IIOI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT 110 TMPOBCPKE TUIIOTE3, 00BsICHEHHE

HaOJIFOaeMOT0 SIBJICHUS
Onucanue GpU3NUECKUX SBICHUN C TOMOIIbIO MOJIENIEN

[TpakTyeckue paboOTHI:

###Par#HH#113mepenHne paccTOsIHUM.
###HPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#HH#Par#H##0OnpeneneHue pa3MepoB MaJIbIX TeIL.
###Par###lI3mepenue  TemmepaTypbl TpPU  TTIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAIJIBHBLIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

###Par###CTpoeHNe BELECTBA: aTOMbl U MOJIEKYJIbI, UX
pazMepbl.  OnbITHI,  JIOKa3bIBAIOLIUME  JMCKPETHOE

CTPOCHUC BCUICCTBA

2.2

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

BpoyHoBckoe nBmxenue, 1uddy3us

2.3

B3anmoneiicTBre 4acTUI] BELIECTBA: IIPUTSKEHUE U

OTTAJIKUBaHHUEC




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

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAJUIMYECKUX) TEI.

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

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

2.6 ###ParfH##OnbITBl  TI0  HAOMIOJEHUIO  TETUIOBOTO

paciIMpeHus ra3oB.
#H#HPar###O0nbITel 10 OOHAPYKEHUIO JCHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABH)KECHHE
##H#Par#H##CKOpOCTb. Cpennsisa CKOPOCTb pu
3.2 HEPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu U BpeMeHu
JBUKCHUS
SIBnenune uHepuuu. 3akoH MHepuMU. B3aumoneincrtsue
33 T€N KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
14 ##H#Par###lnotHocTs  BemecTBa. CBsA3b INIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cuna kak XxapakTepHCTHKa B3aUMOJIEHCTBUS TEJ
16 Cuna ympyroctd u 3akoH ['yka. V3mepenue cuibl C
' IIOMOUIBIO AUHAMOMETPA
37 ###Par#HH#IBnenne TaroreHus u cuwia Tsoxkectd. Cuna
' TSDKECTH Ha ApYyrux maHeTtax. Bec Tena. HeBecomocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXEHHS U TPEHHE IOKOS.
' Tpenue B npupoje U TEXHUKE
1.9 #H##Par###(CnoxxeHue CHJ, HaANpaBJICHHBIX 10 OJIHOU
' npsaMoil. PaBHOAEHCTBYOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmNIE u Tak ganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM [IapukKa T0
HAKJIOHHON  1uiockocTH. OmnpeneneHue  IMIOTHOCTH
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTb pacTsoKeHus: (aeopmariiu) mpy>KUHbI OT
MPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPHUPYIOLIUE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa CONPUKACAOIINXCS TOBEPXHOCTEN

®Ou3ndecKue SBICHUS B Ipupoac: NpuMEpPbl ABUKCHUA C
Pas3iIM4HbIMU CKOPOCTAMH B JKMBOM M HEKHUBOM npupoac,

IICP'ICTBPIG CHUJIbI TPCHUS B ITPUPOAC U TCXHHUKE

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTE 1 TA30B

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

+ YBEITUYCHUS TABICHUS
42 JlaBieHue raza. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
' TEeMIIepaTypbl
43 Ilepenaua naBneHust TBEPABIMHU TEIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackains. [[HeBMaTHYeCKHE MAITUHBI
3aBUCMMOCTh  JIaBJIGHUST KUJAKOCTH OT  TJIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoCy/Ibl.
[M'uapaBnuyeckre MEXaHU3MBI
AtMmocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
15 CYIIIECTBOBAHMS BO3AYIIHOW 000704Yku 3emin. OTMbIT
' Toppuyennu. 3aBUCUMOCTH aTMOC(HEPHOTO TABJICHHS OT
BBICOTBI HaJ] YDPOBHEM MOPSI
» N3smepenne armocdepnoro naenmenus. [IpuGopbr mis
' U3MepeHHs aTMOCHEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTHM M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InmaBanue Ten. Bo3ayxornnaBanue




4.9

[TpakTrueckue paboTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa mMOTrpy:KEHHOH B JKUIKOCTH YacTH TeJja.
OmnpeneneHye BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€NO,  NOrpyx€éHHoe B  kuiakoctb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOLIME  3aBHCHUMOCTb  BBITAJIKUBAOLICH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJIKOCTH, OT 00bEMa
IIOTPYKEHHOW B JKHUJIKOCTh YAaCTH TEJIa U OT IJIOTHOCTH
’kuakoctu.  KoHcTpyupoBaHwe — apeoMmerpa  WIH
KOHCTPYMpPOBAaHHE  JIOJAKM M  OIpeAclieHHe €€

rpys3ononb €MHOCTH

4.10

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

pBIO

4.11

TexHuueckue YCTPOHCTBA: COOOIIAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THMJPABIMYECKUN Tpecc,
MaHoOMeTp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanudeckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHAas
' iockocTh. [IpaBusio paBHOBecHs pblyara
54 [IpumeHneHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JEeNCTBUS MEXAHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTeHumanpHas SHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas sHeprus
sg ITonHass MexaHudeckass SHEprusi. 3aKOH W3MEHEHUs U
' COXpPaHEHHsI MEXaHUYECKOH dHEPruu
5.9 [IpakTiueckue paboThI:




###Par###Onpeneneaue pabOTBHl CHIBI TPEHUS TIPH
PaBHOMEPHOM JBM)KEHMM Tejla 110 TOPU3OHTAIBHOMI
noBepxHocTU. VccnenoBanue ycimoBuii paBHOBECUS
ppiuara. HM3mepenme KIIJI HakIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHHYeCKOM OHEPIrun

dusnyeckue SABJICHUS B npupoac: pblHaru B TECIC

5.10
4esioBeKa
TexHuueckne YCTpOMCTBA: pblyar, MOJABUXKHBIA U
5.11 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
paszjena 3J1eMeHTa
TEIUIOBBIE SABJIEHW A
OCHOBHbBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
61 TEOpUU CTPOEHMs BemiecTBa. Macca M pa3sMmepbl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOLUIME  OCHOBHBIE
MOJIOKEHUSI MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHHEe CBOWCTB Ta3oB, KUJIKOCTEH U TBEPIBIX TN
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOpUn
6.4 CMaunBaHue U KanWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue U cxaTue
66 Temnepatypa. CBs3b TeMIepaTypbl €O CKOPOCTBIO
' TEIUIOBOTO IBUKEHUS YaCTHULL
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHs BHYTPEHHEH
' SHEPIuu: TerIonepeaya U CoBepiieHue padoThl
6.8 Bunel temonepenayu: TEIIONPOBOJHOCTb, KOHBEKIIHSA,




U3JIy4cHUE

KommuectBo  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BeIlleCTBA
TemmooOMeH U TEmJIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBAHUE KPUCTANIMYECKUX BEILIECTB.
. VY ienpHas TEnaoTa niaBJICHUs
[TapooOpazoBanue u  KoHJeHcanus. Mcmapenue.
610 Kunenne. VYnmenpHas  Temora  mapooOpa3OBaHUS.
. 3aBHCHMOCTh TEMITEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CrOPAHUs
[Mpuanumer  pabothl  TeroBbix  asurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUraTeld U 3alluTa
OKpY’Karolllen cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
H#H##Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS CHJI
MOJICKYJISIPHOTO TTPUTSKEHUS.
##H##Par#H##OnbITEl 10 BBIPALMBAHUIO  KPUCTAIIJIOB
MOBAapPEHHOM COJIM WM caxapa.
###Par###OnpITel 10 HAONIOACHHWIO  TEMJIOBOTO
617 pacIIMpPEeHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.

###PartH##Onpenenenue naBlieHUs] BO3ayXa B OayuioHE
HIIpuIia.

#H##Parf##0OnbITbI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro o0bEéMa W HArpeBaHUs WU
OXJIAXKICHHUSI.

###Par###] [poBepka rUnoTE3bl JMHEUHOW 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKOMN




6.18

TpyOKe OT TeMIeparypsl.

###PartH##Habmonenne M3MEHECHUS BHYTpPEHHEH
SHEPruU Tela B pe3yibTaTe TeIulonepenayd u padoThl
BHEIIIHUX CHUJI.

###Par##llccnenoBanre SBJICHUS TEIIOOOMEHA TIpH
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOADI.
###Par###OnpeneneHue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

###Par###OnpeneneHue yIEIbHON TEIIOEMKOCTH
BEIIEeCTBA.

###Part##ccnenoBanue mpoiiecca UCIapeHus.
##H#Par#H##OnpeneneHue  OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H##Parf##0Onpenenenue yAaelbHOW TEIUIOTHI IJIABJICHUS
JbJa.

®usnyueckue SBICHUA B NPUPOAE: IMOBEPXHOCTHOE
HaTSOKEHHE W KalWUISIpPHBIE SBIEHUS B TPHUPOJE,
KpUCTAJUIBI B Mpupojie, uznyuenue CoJiHIla, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, IPUMEpHI
HCIIONb30BAHUS KPUCTAJJIOB, >KUJIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOHHa,

ABUTATCJIb BHYTPECHHETO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
BzaumoneiictBue 3apsbkeHHbIX Tell.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJN OT
BEJIMUYMHBI 3apSAA0B U PACCTOSHUS MEXTy TEJIaMH)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

nons. lIpyHOun cyneprnosunuu 3JIEKTPUYECKUX I0JIEH




(Ha KaYEeCTBEHHOM YpPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku u
TUDIIEKTPUKU
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOT0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHUKYU OCTOSIHHOTO TOKA
JeiicTBus ANEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M ra3ax
Onektpuyeckas uenb. Cuwia Toka. DJEKTPUUYECKOE
7.8
HaIpspDKEHUe
79 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka Lenu
[TocnenoBarenbHOE W THapajjIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenua
713 DOneKTpUuecKue Lenu U MOTPEOUTENH DIEKTPUUECKOMN
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossHHbIE MarHuThl. B3amMoaencTBUE IMOCTOSHHBIX
7.14
MarHuTOB
715 MaruauTtHoe mone. MarHuTHoe Tmoje 3eMiid M €ro
' 3HaYeHHe I )KU3HU Ha 3eMIie
16 OmneiT Dpcrena. MarHuTHOE MOJE IEKTPUUYECKOTO TOKA.
' [IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE
JleficTBU€ MarHUTHOrO TOJII Ha MPOBOJHUK C TOKOM.
17 DNeKTpOoABUTATENIb TIOCTOSSHHOTO TOKa. VMcmonmp3oBaHme
' 3JIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCIopTe
7.18 OnbiTel  ®@apaged.  SIBieHUE  BIEKTPOMATHUTHOMN




naaykuuu. [Ipasuno Jlenna

DIEeKTpOreHeparTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHITUN Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHUHU

[IpakTuueckue padbOTHI:

OnBITHl 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl HHIYKIUEH

U TIPU CONTPUKOCHOBEHUH.

HccnenoBanue JeHCTBHS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY M TUDJICKTPUKH.

COopka u mpoBepka pabOTBI dSJICKTPUUSCKON IeNu

ITOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHue HAMPSHKCHHS.

HccnemoBanne 3aBUCHMOCTH CHITBI TOKA, MIYIIETO Yepe3

PE3UCTOP, OT COMPOTHBIICHHUS PE3UCTOPA M HANPSHKCHUS

Ha PEe3UCTOpE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANIEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, IO/ MTONIEPEYHOr0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwia CJHOXEHUS HaNpsHKEHUM Npu
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Asi CHJIbI TOKa MpU MapajuieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHune  pabOTHI
JNEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTope. MccnenoBanue 3aBUCHMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJI narpesarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUSI TMOCTOSHHBIX MarHUTOB.
N3ydyeHne MarHuTHOTO TMOJISl TOCTOSIHHBIX MarHUTOB MPHU
uxX Oo0beAMHEHUM U  pasjeneHuu. VccriempoBaHue
JENCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




BBaI/IMO,Z[eI\/'ICTBI/DI KaTyllKyu ¢ TOKOM U MarHvuTa OT CHJIbL
TOKa MW HaIlpaBJICHUA TOKa B KaTYHIKC. HBy‘ICHI/Ie

ﬂCﬁCTBHﬂ MArdvMTHOrO II0JI1 Ha HIPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboThI
JIIEKTPOABUTATEI. N3smepenne KIIJ
3JEKTPOJIBUTATEIbHONM  YCTaHOBKH. OnbIThI o

HUCCIICOOBAHHUIO SABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIIEAOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIlrpaBJICHUA

WHAYKIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBIICHUSI B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHM3MOB, MarHUTHOE Toje 3eMiu, JApeld MoICcoB,
POJIb MArHUTHOTO TOJISL IJIS )KU3HU Ha 3emuie, MOJspHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JIEKTPOCKON, amIepMeTp,
BOJIBTMETP, PEOCTaT, CUETUMK DIEKTPUUYECKON SHEpruH,
AJEKTPOOCBETUTENbHBIE ~ NPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, JJIEKTPOMArHUT, JJIEKTPOJBUraTEIb

MMOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Konx sanemenrta [IpoBepsiembie 2IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE SBJIEHUA
Mexannyeckoe JABWKEHHE. MarepuanbHas TOYKa.
- Cucrema orcuéra
g 8.2 OTHOCHUTENHEHOCTh MEXAHUUECKOTO IBIKECHUS
8.3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUYKEHNE
###Par###HepaBHOMEpHOE NMPSIMOJIMHENHOE JBHKCHUE.
8.4 CpenHsis ©  MIHOBEHHass CKOpPOCTb  Tejla  IpU

HCPpaBHOMCPHOM ABHXKCHUU




Yckopenue. PaBHOyCcKOpEeHHOE NPSAMOJIMHEHHOE

8.5
JBUKEHUE
8.6 ###Par###CroOonnoe nagenue. OnbiTel ["anunes
###Par###PaBHoMEpHOE JBUKEHUE TI0 OKPY>KHOCTH.
8.7 ITepuox m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTenbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroTrona
8.11 H#HH#H#Par###] [puHuun cyneprno3uiuu cuil
8.12 Cuna ynpyroctu. 3akoH ['yka
#H##Parf##Cuna TpeHUs: CWJla TPEHHUS CKOJIbXEHUS,
813 cuJjia TPEHUs MOKOS, IPYTUe BUIbI TPEHUS
###Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
814 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaIeHUS
Jewxenue  1wutaner  Bokpyr  Comnma.  Ilepsas
815 KocMu4eckasi CkopocTb. HeBecoMocCTh U nieperpy3ku
PaBHOBecue mMaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
###PartH##PaBHoBecre TBEPIOrO Tella C 3aKPEIUIEHHON
817 oCbl0 BpauieHus. MomeHT cuibl. LleHTp Tsxectu
8.18 Nmnynsc Tena. U3menenue uMiynsca. MIMmynsc cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanuueckas paboTa U MOIIIHOCTb
PaGora cun T1sokectu, ynpyroctd, TpeHus. CBs3b
822 SHEPTUU U PabOTHI
[loTeHuunanpHass SHeprust Tena, TMOJHATOTO  HaJ
823 MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanpHast SHEPTHS CKATOM NPYKUHBI
###Par###Kunetnueckass  sHeprus.  Teopema o
825 KUHETHUYECKON SHEPrUun
8.26 #H##Par###3aKkOH COXpaHEHNsI MEXaHUYECKOW SHEPTUU




8.27

8.28

8.29

[IpakTraeckue pabOTHI:

Omnpenenenue CpeaHel CKOPOCTH CKOJBKECHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpPEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH>KEHUU 0€3 Ha4alIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTH MYTH OTHOCATCS
KaKk psSag  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CWJbl HOpPMaJIbHOTO JaBieHusa. OmnpeneneHue
KOdpUIIMEHTa TpPEHUs CKOJbKeHus. OmnpenencHue
KECTKOCTU TpYyKuHBL. OmpeneneHue padOThl CUIIBI
TPeHHsI TIpU PABHOMEPHOM JIBIDKCHHUH Tea IO
TOPU30HTANILHON MoBepxHOCTH. Ompernenenue padOTHI
CUIIBI  YyOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
UCTIONb30BAaHUEM  HEMOABI)KHOTO M TMOJABHKHOTO

0JIOKOB

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

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP,  JTATYUKHU

IMOJIOKCHUS, paCCTOAHUA U YCKOPCHU A, PAKCTBI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia
09 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBparienue suepruu npu KojaedaTeabHOM ABHKEHUN
. 3aryxatomue koneOaHus. BwIHyXaeHHBIE KOJeOaHUS.
' Pesonanc
Mexanunueckue BoJiHbl. CBOMCTBA MEXaHUYECKHUX BOJIH.
9.4 [IpononpHble W monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHn4YeCKUe BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. [']poMKOCTB U BbICcOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpas3Byk u ynbTpa3ByK
[IpakTrueckue pabOTHI:
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MaTeMaTHYECKOTO MasTHHKA.
OnpeneneHnne 4YacTOTBl M HepUoAa  KoyeOaHW
MPY>KUHHOTO MasITHUKA
97 HccnemoBanne 3aBUCUMOCTH  TiepHofa  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU TIpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjieOGaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHMOCTH nepruo/ia KOJIcOaHMit rpy3a,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U KECTKOCTHU
pYyXUHBL. M3Mepenne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MIIETPSICEHHE, CEUCMHYECKHE BOJIHBI,
I[YHAMH, X0
99 TexHuyeckue YCTpOMHCTBA: 9XOJOT, UCIOIb30BAHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE IoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ixana >7€KTPOMarHUTHLIX BOJIH

103 OnexTpoMariuTHas npupoja ceera. CKOpOCTb CBeETa.

' BonHoBEIE CBONICTBa CBETA
10 [IpakTuyeckue pabOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MOMOIIIBbI0 MOOMIIBHOTO TeneoHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJINMOTO, yIBTPapHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHHA

11.1 JlyueBas mozenb cBeta. ICTOUHUKY CBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xop jiydeii B IMH3E
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKora
17 I'maz kak onrtuyeckas cuctema. banM3opykocTh u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue CieKTpajabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue pabOTHI:
###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpPa)KEHUs CBETOBOIO JIyda OT YIJIa MaJICHHUS.
###Par#Ht#l13yuenne  XapakTepUCTHK  H300pa’keHus
MpeaMeTa B IUIOCKOM 3€pKae.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
MpEJIOMJICHHS CBETOBOTO Jy4ya OT yIjla MaJeHUs Ha
119 TPaHULE «BO3JIYX — CTEKJION.
' ###Par##H##lonyuenne M300paXeHUH C  MOMOIIBIO
coOuparoIei TUH3HI.
###Par###Onpenenenue (QOKYCHOIO pacCTOSHUS U
ONITUYECKOM CUITBI COOMpArOIIeH JTUH3BL.
##H##Par#H##OnbITEl 10 pa3joKeHUIo Oenoro ceera B
CIIEKTD.
###Par###OnBITEI IO BOCHPHUSATHIO IIBETA MPEIMETOB
NP UX HAOIIOJCHUH Yepe3 IIBETOBbIE (PUIBTPHI
®dusnueckue sBieHUs B mpupoje: 3atMeHus CoiHia u
11.10 JlyHpl, 1mIBETa TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOII,




(doToanmapar, ONTUYECKHE CBETOBOIbI
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KBAHTOBBIE SABJIEHUA
121 Omnseitel Pezepdopna u manerapHas Mojenb aToMa.
' Mogens aroma bopa
122 Hcnyckanue U morjoueHue cBera aroMoM. KBaHTHI
' JIuneliuaTeie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u31ydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOro siapa. M3otonsl
15 PannoaktuBHbie mnpeBpamenus. [lepuon mnomypacnaaa
' aTOMHBIX S7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCE
12.7 DHeprus CBA3U aTOMHBIX sifep. CBsi3b MacChl U SHEPTUU
128 Peakuuu cunresa u genenus saep. VICTOUHUKY 3HEPTUH
' ConHua u 3B€311
12.9 Snepnas osHepretuka. JleMcTBUE  pPaaMOAKTUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TpEeKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY ITyTH (10 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusnyeckue SABIECHUS B IPHUPOAE: ECTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PagUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAIIOB,
JICCTBHE PAJMOAKTHBHBIX W3IyYEHUH Ha OpPraHU3M
YeJI0BEKa
1219 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Bunbcona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

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

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U T03HaBa€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 MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUU MPUPOJBI
(MEXaHWYEeCKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS 10 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN
B OKPYXAalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHMYECKOIO
A3bIKa (PM3UKHU W UCIOJIb30BaHUE UX JUISl pelieHHs] y4eOHbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC 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 MPaBMJI OE30MAaCHOTO TpyJa: HaOmrofeHUE (HU3HMIESCKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX 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;
IIPOBEJCHUE  HECIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIBHYI0 YCTaHOBKY U
IPOBOAMTH  HCCIEAOBAaHWE IO  UHCTPYKLUUH,  MPEICTABIATH
MOJIy4YE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BEIBOJIBI 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

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MpPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarh pacu€THble 3agauu (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (H3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPaTKOE YCJIOBHE 3a/1ayH,
BBISIBIISITh HEJOCTAIOILINE JaHHbIC, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC JTaHHBIE,
IPOBOJUTH PACUYETHI U OICHHUBATH PEATUCTUYHOCTH MOTYYEHHOTO
3HAa4YeHUs1 (PU3MUYECKON BENWYMHBI; YMEHHE OMpPEIeIsATh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCJIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

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

CBOMCTBAaX (DU3UYECKUX SBICHUH W HE0OXoauMmble (DHU3NUECKUE




3aKOHOMECPHOCTH
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YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTIKCHHHA (U3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnbIT mnoMcKa, NpeoOpa3oBaHMsT M MNPEACTABICHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MH; YMEHHE OLIEHUBATh JJOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWHA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(Gu3M4ecKoro cojep:KaHus, CIPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BinageHue 0a30BBIMM  HaBbIKAMU  IpeoOpa3oBaHUs
uHpOpMalMd M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYI'YHO; yMEHHE
co3faBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

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




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/lepPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. (CuctemMa  OTCUETA.
' OTHOCUTEIBHOCTD JIBHXKCHHUS
PaBHOMepHOE U HepaBHOMepHOE JBMKeHUue. Cpennssi ckopocTb. Dopmyna 1Jist
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTHU: V = S/t
PaBHOMEpHOE TIPSAMOJIMHEMHOE JIBM)KEHHUE. 3aBUCUMOCTh KOOPAMHATHI Telda OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKEHUS:
13 (1) =x,+vt
I'padukn 3aBUCHMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, TPOEKINH
MepeMeNieHus, IyTH, KOOPAMHATHI TIPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBH>KECHMUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl JUIsI TPOEKIIUU TEepPEeMEIIEHUs, MPOCKIIUA CKOPOCTH W TPOEKIUU
YCKOPEHUS TPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2£TT.S'_T
I'padmkn 3aBUCHUMOCTH OT BPEMEHH MJi MPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEeMEIIeHUs, KOOPAWHATHI TIPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUJKEHUU
CBobonnoe magenue. GopMyIibl, ONUCHIBaIONIME CBOOOAHOE MajJCHUE Tela IO
1.5 BEePTHKAIH (JBWDKEHWE TeJa BHHU3 WM BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKUUH YCKOPEHHS,




INPOEKIMM CKOPOCTH M KOOpPAMHATBl IpU CBOOOJHOM MAJCHUM Teja 10
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUS Teja 10 OKpyxkHocTtu. Hampanenue
CKOpOCTH.

@opmyiia sl BBIYUCICHHS CKOPOCTH 4YE€pe3 pajnyC OKPYKHOCTH U TMEPHUOJ

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBieHue [EHTPOCTPEMHUTEIHLHOTO

yckopeHus. @opmyiia sl BBIYUCICHHUS YCKOPEHUS:

1.6
2
a. = L
R
®dopMyita, CBSI3bIBAIOIIAS IEPUO] 1 YACTOTY OOpaIeHUS:
1
V= —
T
Macca. [InotHocts BemectBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuia — BektopHas ¢puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBeHHOCTh BEKTOpPa YCKOPEHHUsI TeJla U BEKTOpa CHIIBI, ICHCTBYIOIICH Ha
TEN0
B3aumopneiicteue tein. Tpernii 3akoH HeroToHa:
1.11 F 21 _Fl—}z
12 Tpenue Mokosi U TpeHUE CKONIbXKEeHUs. DopMyIna JJisk BBIYUCICHUS. MOYJISI CUJIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ynpyrue u Heympyrue nedopmarnuu. 3aKoH yHOpYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOT'O TATOTCHUS:

m, -m,
F=g L1 _2%
R
Cua TsokecTd. Y CKopeHre cBOOOIHOTO MaJeHus.
®dopmyna s BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3M noBepxHocTH 3emiu: F = mg.
JIBmxenue rianet Bokpyr Couniia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecoMocTs u neperpysku
Wmnynbce Tena — BekTopHast prusnyeckasi BeIMUMHA.
p=mb

I/IMHYJ'IBC cucTeMsbl Tea. I3MeHeHue HUMITyJIbCA. I/IMHYJ'H:»C CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTuBHOE IBHKEHUE

Mexanudeckas pabora. @opMyiia JiJisi BEIYUCICHUS pabOThI CUIIBI:

A=F5ooscx

MexaHnu4decKass MOIIHOCTb:

=24
I

1.18

Kunernueckas n MOTCHIMAJIbHAsA SHEPIusl. d)opMyna JJIsA BBIYUCIICHU S

KUHETHISCKOMN OHCPIUU:

HE)E
Ey ="

Teopema o kuHeTHueckou s3Heprun. Gopmyia 1 BBIYUCICHUS TOTCHIMAIBHON




SHEPIruu TCjia, MOAHATOIO

HaI 3eMIIEH:

E,=mgh

Mexanndeckas OHECPIu-i:

E=E;.+E 2
119 3aKOH COXpaHEHUs1 MEXaHU4YeCKOH 3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHWYECKOM IHEPIUU B OTCYTCTBHE CWII TpeHUs: E = const.
[IpeBpalieHne MEXaHMUYECKOW SHEPTUH MPY HAJTUUUK CUJIbI TPEHUS.
[TpocTeie MexaHU3MBI. «30JI0TOE IIPABUII0» MEXAHUKH.
Poryar. MomenT cuibl: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0
1.20
[ToaBuxHbIN 1 HeTOABXKHBIN O6510KK. KITJ[ mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO Tea.
@opMyita i1l BBIYMCIICHUSI 1aBJICHHS TBEPIOTO Tena:
F
P=—-
101 JaBnenue raza. ATMocgepHoe AaBlIeHHE.
. I'mppocTtaTdeckoe 1aBieHNE BHYTPH KHJIKOCTH.
®dopmyna 1S BBIYUCIIEHUS JaBIE€HNUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna A ONPEAECIECHHUS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

VcnoBue nnaBanus tena. [InaBanme CyI0B M BO3QYyXOIlJIaBaHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KoJeOaHMA.

dopmyrna, cBA3bIBaIONIAst YACTOTY U MEPUOJ] KOJIEOaHU:

MareMaTtnyeckuii M IpYKMHHBIA MasATHUKU. lIpeBpaiieHue sHepruu Inpu

KoJie0aTeIbHOM JABHXKXCHUH

1.26

3aryxaromue konebanus. BeinyxxaeHnsie koneOanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuuyeckue pabomul

N3MepeHnne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKHUHBL, KOI(PPUIMEHTa TPEHHUS CKOIBXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YOPYTOCTH; CPEAHEH CKOPOCTH IBMIKEHHS OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHUs Opycka MpW JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI H
nepuofa KoieOaHUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHU TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YIOPYTOCTH MpU TOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J510ka; pabOTHl CUJIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO IMOIBUKHOTO
Omoka.

UccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJIBXKEHUS OT CHJIBI HOPMAJIbHOTO JAABJICHUS U OT
pOZia MOBEPXHOCTH; CHJIbI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu TPy KUHBI;, YCKOPEHUsT OpycKa OT yrila HakJIOHAa HAaMpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JJIMHBI HUTH; MEpUOAA
KOJIeOaHW MPY>KUHHOTO MAasTHUKA OT MAacChl Tpy3a U KECTKOCTH TPY>KHHBL,
UCCJIEIOBAaHNE HE3aBHUCHUMOCTH TIEpHOJia KOJIeOaHWl HUTSHOTO MAasTHHUKA OT

Maccsl rpysa. [IpoBepka ycoBusa paBHOBECHS pbIYara
Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMU B )KUBOW M HEKUBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJIE U

TEXHUKEC, TMPUIHWBBI W OTIMUBBI, JABHXXCHHUC IIJIAHCT ComHeuynon CUCTEMBI,




PEaKTUBHOE JIBHKEHUE JKUBBIX OPraHU3MOB, PblYard B TEJIE YEIOBEKa, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

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

Texnuyveckue yCI’I’lpOlZCI’I’l6(l.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, IMOAIIMWIIHUKH, PAKETBI, pblYyar, HOIIBPI)KHBIﬁ n

HCHO,I[BH)KHBIFI 6J'IOKI/I, HAKJIOHHas IIJIOCKOCTb, IIPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOIIAOIIUECS COCY/BI, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE

2 TEIJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJIIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIIECTBA.
Kpucrammmaeckue u amophHbIC Tena

59 JBuxenne dyactull BemiectBa. CBsI3b  CKOPOCTH  JBUKEHMSI YacTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, udysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TenioBoe paciIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buyrtpennsis sHeprus. PaGora u Temsonepenada Kak CrnocoObl HW3MEHEHUS

' BHYTPEHHEHN YHEPruun

2.7 Bunbl Teruonepeaadn: TemIONPOBOIHOCTb, KOHBEKIIMS, U3TyUECHUE
Harpepanne wu oxnaxnenue ten. KoamyecTBO  TEmIoThL. Y aeiabHas
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS DHEPrUU B TEIUIOBBIX IMpOIEccax. YpPaBHEHUE TEIJIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u xoHuaeHcanuda. V3mMeHeHHe BHYTPEHHEH SHEpPruM B MpPOIECCEe

510 UClapeHuss M KoHAeHcauuu. KumeHwe IKHUIKOCTH. YJielabHas TeIjioTa

' napooOpa3oBanusi: L = Q/m

2.11 Bnaxxnocts BO3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctaiuzanus. 3mMeHeHHe BHYTPEHHEW HHEpPruu MpHu

IJIaBJICHUU U KPpUCTAJIM3allH. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

,_0

m

BHyTpeHHsIs SHEpIHsl CropaHus TOIUIMBA. Y Ie/ibHAas TEIIOTa CrOPaHusl TOILINBA!
q=0/m

[Tpuntuns! paboTs! TermnoBbix apurateneit. KI1/1 reruioBoro apurarens

IIpakmuyeckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAIIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIUIOTHI, TOJIYYSHHOTO BOJOW KOMHATHOM TEMIEpaTypbl (QUKCHPOBAHHOMN
Macchl, B KOTOPYI OIIYUIEH HarpeTblid IWIMHIAP; KOJIUYECTBA TEIUIOTHI,
OTAAHHOI'O0 HArpeThiM LWJIMHAPOM, IOCJIE OIMYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIUIOTHI
IJIaBJICHUST Jbja. MccnenqoBaHWE M3MEHEHHS TEMIIEpATypbl  BOABI  MPHU
Pa3IMYHBIX YCJIOBUSX; SIBJICHHUS TEIUIOOOMEHA TpPH CMEUIMBAHUM XOJIOJAHOW H

ropﬂqeﬁ BOJBI; IIpOo1IeCCa UCIIAPCHUA

2.16

Qusuueckue A6neHUsA 8 npupooe: TIOBEPXHOCTHOE HATSIKEHHE U KalWUIApHbIE
SBJIGHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWuUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIUIOB,
JKUJKOCTHBIM TEpMOMETp, NaTUMK TEMIIepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TMUTPOMETPBI, IICUXPOMETP, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE SABJIEHUA
OnekTpu3anus Ten. /[Ba BUia 3MeKTpUYECKUX 3apsa0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH KyiioHa

3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaia

34

3.5

SHCKTPI/I‘ICCKOC ITOJIC. Hal'[pﬂ)KéHHOCTL QJICKTPHUYCCKOIO  IIOJIA. HpI/IHL[I/IH

CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenu »nektpudeckux 3apsaoB. JleWcTBHE SIEKTPUYECKOrOo TMOJs Ha

NeKTpUYecKue 3apsabl. [IpoBOAHUKY U JUIIEKTPUKU

3.6

ITocTosiHHBIN AyIeKTpUYeCcKUil TOK. JleficTBus 3nekTpudeckoro Toka. Cumia Toka.




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

:‘)J'ICKT];)I/ILICCKOC COITPOTHUBJICHUC. Y,Z[GJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R = pl/S
18 3akon Oma jy1s yyactka snekTpudeckoi uenu: I = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOHUKOB:
I =I1,; U=U+U,; R=R,+R,.
1 1 1 2
3.9 [TapannensHOE COEAMHEHHE TPOBOJHUKOB PABHOTO COMTPOTUBIICHHUS:
U =U;:I=1+I; rR=5,
2 2 7
Cwmenranabie COeTMHEHUS TPOBOTHUKOB
PaboTta u MmomHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OmneiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHHH
MarHUTHOW MHAYKLIUH
313 MarsuTHOoe TOJie MOCTOSHHOIO MarHuTa. BzamMojeicTBHEe MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekrpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpaxmuyeckue pabomuol
N3MepeHne  AIEKTPUYECKOTO0  CONPOTUBICHHS  PE3UCTOpPA;  MOIIMHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI ANIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCMMOCTHM CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pGSI/ICTOpI:I, HaMHO‘IKa), OT HaIIPAKCHHA Ha KOHIAX NPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOIMIAAN €TI0 IMOIICPEUYHOT0 CCUCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia Ui AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpPaBWIA ISl CUJIbI JJIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA6leHUs 6 nNpupooe: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHH3MOB, MATHUTHOE ToJIe 3eMiTd, Jpeiid MOI0CoB,
POJIb MATHUTHOTO OJISL 17151 )KU3HU Ha 3eMIle, MOJSIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETpP, BOJBTMETpP, PEOCTAT,
CUCTYMK  DJIGKTPUYCCKOW  DHEPruH,  DIEKTPOOCBETUTENbHBIC  MPHOOPEI,
3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
MPEAOXPAHUTENIM, DJICKTPOMArHUT, JJICKTPOJABHUTATENh IMOCTOSHHOTO TOKa,
Te€HEPATOP MOCTOSHHOI'O TOKa
3.19 DnekTpoMarHuTHbIe BOJHBL. [lIkana 3meKTpoMarHuTHBIX BOJTH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHOe pacpocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA
3.23 Hucnepcus cBera
394 Jlunza. Xoxa nyueit B nun3e. DokycHOE paccTosiHuEe JIMH3BL. OnTuYeckas cuia
' muH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruueckue nprudopbl
IIpakxmuueckue pabomoi
###Par#Ht#l13mepeHrne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTostHUsI coOuparoiiel TUH3bI (TI0 CBOWCTBY PaBEHCTBA Pa3MEpPOB MpEeAMETa U
M300paxkeHusi, KOTJa MpeAMEeT PacloyioKeH B JBOMHOM (Qokyce), MmoKa3aTes
3.26 MPEIOMIIEHUS CTEKIA.
###Par###lccnenoBanue CBOMCTBa M300pakeHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHH3bI, M3MEHEHUs (OKYCHOTO PACCTOSIHMSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPEJIOMJIEHUs CBETOBOTO Jyya OT yria MaJeHus Ha
TPaHHULIE «BO3/IYX — CTEKJIO»
327 Qusuueckue aenenusi 6 npupoode: 3arMmeHuss ComHua u JlyHel, 1BeTta Teu,
' ONTHUYECKHE SBJIEHUS B atMocepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJbI
4 KBAHTOBGIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydeHus. Peakiun anbda-u Oera-




pacmaja

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lranerapnas Mozenb aroma

4.3 CoctaB aroMHOr0 sifjpa. M3oTornbl

4.4 [Tepuon monypacnana aTOMHBIX sIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MACCOBOTO YHCEI
Qusuueckue s61eHUs 6 Npupode. €CTECTBEHHBIM PAJIMOAKTUBHBINA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJAMOAKTUBHOE U3JIyYCHHE NPHUPOAHBIX MHUHEPAJIOB,
JIEMCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKON, MHANBUIYaIbHBIN JO3UMETpP, KaMmepa

BI/IJ'IBCOHa, sAACpHad SOHCPreTuKa
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