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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOTPaMMBbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOYyYaroUIUXCsi W OpPraHU3alui0 H3Y4YEHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, IMOCKOJBKY (HU3NYECKUE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM YypOBHE TMpPEAINOJaracT OBJIAJICHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYSHHSI BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKIAEHHONW peElIeHuEM



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

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O pOJIM (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpPETECHUE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SIBJICHUS M BBITOTHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIell PU3NUECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBaHWE HH(OPMAITUH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpazoBanus oTBoUTCs 238 vacoB: B 7 kinacce — 68 vacoB (2 yaca B HENEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBII XapaKTep, YIUTENb JeJaeT BbIOOp MPOBEACHUS



7ab0paTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAKOLIEr0 MUPA.

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

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemoro siiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKAJIbl U3MEPUTEIBHOTI0 TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBl.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

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

Hemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsoB  (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoOAeHCTBHS Tesl. Cuna ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MexaHU4eCKOro JBUKEHUS Teja.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJAECHCTBUIO TEIL.
6. CnoxxeHue CuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka WIM IIapHKa I10
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH pacTsbKeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue arMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMa TMOrpY>KEHHOU B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30NOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbluara. lIpumeHeHue mpaBuiIa pPaBHOBECHS phluara K OJIOKY.



«3onoroe mnpaswino» Mexanukd. KIIJ[ mnpocteix wmexanu3smoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, MOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOTO JIBUKECHUSA
yacTull. BHyTpeHHsisi sHeprusi. CrnocoObl HW3MEHEHHsS BHYTPEHHEH HHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpEeAAUH:
TEIUIONPOBOAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KomnyectBo Temnorel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBneHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHSL.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHHM 00bEMa M HArpeBaHWM HIIU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUA BO3AyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HarpeThiM METAJUTMYECKUM ITUITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JIEKTPUYECKHX 3apsaoB. B3ammopeincraue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIIEPIO3ULIMU NIEKTPUUECKUX IT0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locimenoBaTenbHOE W MapajuleNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHl.  B3auMoAelCTBHME  IOCTOSIHHBIX ~ MarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnIp30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs II0JIOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o u k~w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYILIETO 4Y€pe3 pPEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI TMPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIESKTPUIECKOTO TOKA, HAYIIIETO Yepe3 PEe3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS TOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKM C TOKOM M MAarHhTa OT CWJIbl TOKAa W HampaBJEHUs TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHEHMI 3HAYEHUS W HANPABICHHS WHIYKIMOHHOIO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

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

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0oH HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

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

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTn.

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMaIbHAs PHEPTUS TeJa, TTOJAHITOTO Hajl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKuX sIBICHHM, MPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MTPHU JABUKEHUH TeEJIA MO IEUCTBUEM
NPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psij HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIIBHOM MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIpomonsHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGnrogenue konebaHUl Ten MOJA JEUCTBHEM CHUJIbI TSDKECTH U CHUJIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

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

4. HccnenoBanue 3aBUCUMOCTH NIEPUOIA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

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

6. OmbITBI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  TNepuoaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOiliCcTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacnpoctpanenue cBera. 3atMeHua ConnHua u JIynsl. Otpaxkenue ceta. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPaKE€HUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckona. ['a3 kak omnrTuueckas cucTteMa. binM3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUH B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XO0J y4yelr B pacCeUBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHUMOCTH yIJia MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIjia
MaJICHUS HA TPAHUILIE «BO3LyX—CTEKIIOM.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p Maccel M dHepruu. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHME DHEPIMM YaCTULBI 110 TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIh TIPEAHA3HAYEH JI1 CUCTEMAaTHU3aluu
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3UKH, a TakxkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUUBACTCS JOCTHKCHHUE MPEAMETHBIX U
METamnpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IOJy4YEHHBIE 3HAHWs, pelmarb 3a1adyd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a CUéT TOro, 4To OOYy4yarolUeCcs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEAYIONIME JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMSA:

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEWUIIEH COCTABIISIOLIEH
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TMpaBUi O€30IacHOro TOBEJIEHHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHMS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOdeCChid, CBI3aHHBIX ¢ (PH3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AIBHOTO XapaKTepa SKOJOTHYECKHX IMpoOJieM U MyTed HuX

pelieHus;

e §8) ajanTanuM K M3MEHSAKOIIMMCH YCJIOBHAM CONHAJIbHOM M NPUPOIHOM
cpeabl:

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

e - TIOBBIICHHUE YPOBHS CBOEM KOMIIETEHTHOCTU 4YE€pe3 MPaAKTHUYECKYIO
NeATEIIbHOCTD;

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

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

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOIIYI0 Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1miero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE IO3HABATEIbHbIC YHUBEPCATIbHBIC YUeOHbBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBIABIATHP M XapaKTepU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICJCTBEHHBIC CBS3M TPH U3YYCHHH (U3NUYCCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHE HECKOJIBKUX BAapPHAHTOB PEIICHHUs, BHIOOpP HambOojee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUN HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3HUECKOTrO
SIBIICHUS;

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

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, UHCTPYMEHTBI U 3alpPOCHl MPU MOUCKE U
orOope MHPOPMALIMM WIA JaHHBIX C YY4ETOM MpPEAJIOKEHHOW Y4eOHOU
bu3nYeCKON 3a1a9H;

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

CaMOCTOATENbHO  BBIOMpaTh ONTUMAJbHYIO (GOpPMY MpEICTaBIICHUS
uHQopMalMu W WUIIOCTPUPOBATH pEIIaeMble 3aJladyd  HECIOKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX IaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMATH IIEJTH COBMECTHOU JIESTEILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEUCTBUS C JPYTHMHU
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu ¥ NIPEAJIaraTh IJIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYyallUi, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;
npu3HaBaTh CBOE MPABO Ha OIMMOKY MpU pEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yuyeHus B 7 KJjiacce peaMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEIHOE), TPACKTOPUsS, PaBHOJCUCTBYIOIIAs
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (audysus, TENMIOBOE JBUKEHUE YACTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPJIBIX TEJ C 3aKPEIUIEHHOM OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamu, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKHE SIBIICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUS C PA3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
Npuposie, NCUCTBUE CHUJIBI TPEHUST B MPUPOJEC U TEXHUKE, BIIUSHUE
aTMoc(epHOro JaBJjCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PUBMUECKUE SIBJICHUS, UCTIOJIB3YS
dbuznyeckre BEJIMYMUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSST CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYECKass paboTa, MOITHOCTh, IJIEYO CHUIHI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTUsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
000O3HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTHMH BEJIMYMHAMH,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsSI CUII (BAOJb OJHOW MpsiMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBecHs phiuara (0J10Ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SPHEPrUH, TPU OTOM JaBaTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, TIPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B 1-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJlyYEHHBIM pe3yNbTaT, HAaXOAUTh OIIMOKM B XOJA€ OIBITA, JeNaTh
BBIBOJIBI 10 €T0 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJI: bopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000pYA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN CONPUKOCHOBEHHMS TEII, CUJIBI
yIPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHS pblyara UM OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM y4eOHOTO HCCIEAOBaHUs, COOUpAaThb YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cilenysl MPEeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONH 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHABIX TaOMUIl U TPaPUKOB, JENaTh BBIBOJBI MO PE3yibTaTam
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTpyKEHHOE B JKHJIKOCTh TeJ0, KOI()PHUIMEHT Mone3HOro AeucTBUA
MPOCTBIX MEXaHWU3MOB), CIEAys TMPEIJI0KEHHONW WHCTPYKIUHU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
o0opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPON HAa HMX OMUCaHui (B TOM 4YHCIE:
MOJAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCTIOJIB3Ys 3HAHUS
O CBOMCTBaxX (PpM3MUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHUS B OKPY’KaIOIIEH Cpe/Ie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAIUIO, KOTOpas SIBISCTCS TMPOTHBOPCYMBON WM MOXKET OBITh
HEIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHMs, CIPABOYHBIE MaTepHabI,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KPaTKHe COOOIIEHUs O pe3yiabTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIOIH30BAThH



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE NTPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABJICHHBIMHM 3aJa4aMH,
CIICIUTH 34 BBIIIOJIHCHWEM IUIAHA JCWCTBUM, aJCKBATHO OLICHUBATh
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIOJIb30BaTh MOHATUA: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUN 3apsi/l, FJICKTPUUYECKOE MOJIe, MPOBOTHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3alusa (OTBEepJeBaHHUE), KHUIIEHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYCHHUE),
AJIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TIOJIS Ha TIPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS MHIYKITHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MIOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B TPHUPOJE,
KpUCTAJUTBI B mpupoje, uainydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emin, Jpedd MOJOCOB, pPOJb MArHUTHOTO TOJISI JJIs KWU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7auy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYNHBI (TeMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUioTa
TUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIJIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBHAsI BIIAXKHOCTH BO31yXa, JJIEKTPUYECKUHN 3apsih,
CUJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCHOJIb3YeMbIX BEIUYMH, 0003HAYEHUS] U EIUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKONM TEOpUHU
CTPOEHUS BEIlECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa LEnu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alKChIBaTh €r0 MAaTEMaTHYECKOE
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
IaroB C OMOpod Ha 1-2 W3Y4YEeHHBIX CBOWCTBA (DUBMUECKHUX SIBICHUM,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJlauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, MCIOIb3Ys] OMUCAHHE HCCIECIOBaHMS, BBLICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI UCCIIEN0OBAHUs, J€1aTh BBIBOIBI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
¢u3nyecKuX CBOWCTB Te (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTbD J1aBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
ANEKTPUYECKUX 3apsAl0B, B3aWMOJEWUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MATrHUTHBIX IIOJIE€M ITOCTOSIHHBIX MAarHWTOB, JEHUCTBUSA
MAarHuTHOTO MOJIA Ha MNPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IIPOBEpPSAEMBbIE MPEANOJIOKEHUS, COOMPATh YCTAHOBKY M3 MPEMAJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEPEYHOro
CEUEHHMS U Y/AEJIbHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAys NPEIJIOKEHHOMY IUIaHy, (DUKCHPOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE TNPOBOJHUKA, paboTra W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS M3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK JJIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
npUOOPHI, HArpEeBaTENIbHBIE ANEKTPONPUOOPHI (MPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUH U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Henen ¢ nocjaeAoBaTesIbHbIM U MapajuleIbHbIM COEAMHEHUEM 3JIEMEHTOB,
paszinyasi ycaoBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX ETeH;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
MPAKTHUYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUsSI 3/10POBbS U COOJIOIACHUS
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBIIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MIPU BBINOJHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcsl cetu MHTEpHET, BIageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeobpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATENBCKON NEATEIbHOCTH, IPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUUICHUE MTPE3ECHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKHIX
MPOLIECCOB paclpeliesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
NOCTaBJICHHBIMU 33Jja4aMH, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA JACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy 00yueHus B 9 kJjiacce nmpeaMeTHBIC pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCITyCKAHMS U TOTJIONICHUS, abda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIDKEHHE, CBOOOIHOE
najJieHue TeJ, PABHOMEPHOE JIBHXKEHHE 10 OKPY>KHOCTHU, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHne OeJIoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COMTHEYHONW CHCTEMBI, PEaKTUBHOE
JMBIDKEHUE JKWBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaAMH, 53XO0, IIBeTa Tell,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IyUYCHUA Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, UCIIOIL3YS
dbu3ndeckue BENIUYUHBI (CPEIHSSI W MTHOBEHHAs CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DSHEPTHs Tena,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOJHAs MEXaHW4YecKas »JHEepTus,
MIEPHOJT U YacTOTa KoJIeOaHWM, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OMHUCAaHUU
MPaBUJIBHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJIUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HWMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOIO U MACCOBOTO YHUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (ONHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 3aJaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (DOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IMOJYYEHHOrO0 3HA4YeHUA (pu3nueckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUA, J€JaTh  BbIBOJABI, HMHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MUecKuX CBOMCTB Ten (M3y4yeHue BTOpOro 3akoHa HbroTOHa, 3aKoHa
COXPAaHEHHUSl HHEPruM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOJMIOJEHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3IYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUS, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE W3MEpSIeMON BeIUMYMHBI ((POKYCHOE pacCTOSIHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBI)KEHUM 0€3 HayalbHON CKOPOCTH, MEepruoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHus U yria MpeloMIIEHHs OT yIJa



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHUs, *KECTKOCTh MPYKHUHBI, KOIPPUIIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPHU3HAKKM M3YyYEHHBIX (PU3NYECKUX MOJIEICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEoOXoaumble (uznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI  CXE€MaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS N300PAKEHUI B MJIOCKOM 3€pKajie U COOMpAroIleH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3J0POBbS U COOIIOICHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJIHUTENIBHBIX UCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUHU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TIPU 3TOM TIPAMOTHO  HCIIOJIb30BaTh  HM3yYCHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEW ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouunyecTBO yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > 1 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniraeckas sHepris 4 1 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE Te) https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

HPUMEHEHUME OBOPYAOBAHUSA HEHTPA «TOUYKA POCTA»

7 kaacce
Tema OcHoBHOE IleneBas ycraHOBKa [TnanupyemMsble pe3ysnbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON Hcnons3oBann
COoZICpKaHHE ypoka TIpOrpaMMbl €
OCHOBHOTO 0011ero 06pazosanus (B coorBercTBuu ¢ PI'OC) 060pya0BaHUS
IIpenmeTHbIe YHuBepcanpHble yueOHbie neiictus (YVY /1) nentpa «Touxa
pe3yabTaThl MeranpenmeTHble pe3ynbTaTsl | JIMGHOCTHBIE pocTay
pe3yIbTaTh
Pazgen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAI0LEero Mupa
JlabopaTopHast pabota |I[IpaBuia Moab30BaHUSL Hayuuts usmepsath YMeThb: u3MepATh PerynsatruBHBIE: NIAaHNPOBATH CamocrosTensHo | JIunelika,
Ne 1 «Onpenenenue JIMHEUKOH, JUIVHY IIPU JUIMHYIIPY IIOMOIIU CBOM JICHCTBUS B COOTBETCTBUU | CTh B JIEHTaMEpHas,
MOKa3aHUH M3MEPHUTENHLHBIM MOMOIIMIMHEHKHY, JIMHEHKH, 00BEM CIIOCTaBJICHHOH 3a/1a4ell U NpUOOpETeHUU N3MEPHUTEIHHEI
U3MEPUTEITBHOTO IUTHHAPOM (MEH3YpKOif), | 00BEM JKUIKOCTH B YCIIOBHSAMU €€ pean3ainu. HOBBIX 3HAHUW U | HITIUTHHIID,
npudopa» TEPMOMETPOM. 3aIHCh KUIKOCTH IpH | COCYZe IpHU IIOMOIIH Ilo3HaBarenbHsIE: MIPAaKTHYECKNX TEPMOMETD,
pe3ysbTaTa H3MEpeHHH. MOMOIIM  MCH3YPKH, |MEH3YpPKH, OCYLIECTBISATh(PUKCAINIO yMEHHUH JIATIAK
Omnpenenenue TEMIIEpaTypy Teja MpH | TeMIEpaTypyTena mpu | MHPOpMaIKu 00 OKpYKaloIieM TEMITEPaTyphI
MOTPEIIHOCTY U3MEPEHUH | TOMOIIU MTOMOIIIA MHpE C TOMOIIIBIO
TEpMOMETDA, TEPMOMETPA, uHcTpymentoB UKT.
3aIUChIBAThPE3yIbTAThl | 3aIUChIBAThPE3ybTaT B | KoMMyHHKaTHBHBIE:
C Y4ETOM MOTPELTHOCTH | BUIIE OpTaHHM30BHIBATH YUeOHOE
U3MEpeHUs TaOJIHIIBL; COTPYAHUYECTBO U
(GopMyIHPOBATh BBIBOJ] | COBMECTHYIOACATEIBHOCTD C
OBBITIOJIHEHHOH paboTe | yuuTenem u
U aHAJM3HPOBATH CBEPCTHHKAMH; paboOTaTh
MOJTy4EeHHBIE WH/IMBH/YaJIbHO U B
pe3yabTATHI rpymime
Pa3znen 3. /IBu:KeHHe W B3aHMO/IeiiCTBHE TeJ
JlabopaTopHas padoTta | Macca u eé Hayuwnrts: YMeTb: IpUBOTUTH PerynsartuBHbIe: IIIaHUPOBATH CamocrostensHo | Habop ten pa3Hoit
Ne 3 «Mzmepenne CIMHUIIBL. aHAIM3UPOBATH MIPUMEpHI Tell CBOM JICHCTBHSI B COOTBETCTBHH | CTh B Macchl,
Macchl Tena» N3mepenne maccsl. YCTPOMCTBO M MPUHLMI | pa3JINYHON Macchl; CIIOCTaBJICHHOM 3a1a4ell u MIpUOOpETEHNH JJEKTPOHHBIEBECHI
PrruaxHbIe BECHI. JIEWCTBHS PhIYaXKHBIX H3MEPSTh MacCy Tejia ¢ | yCIOBUSAMH €€ pealu3alim. HOBBIX 3HAaHHUH U
ONeKTPOHHBIE BECOB; U3MEPAThH TIOMOIIIBIO BECOB,; [To3HaBarenpHbIE: HNPaKTHIECKUX
BECHI. MaccyTena; CpaBHHMBAaTh MACChI TEJl | OCYLIECTBISATh()UKCAIINIO yMEHH
MIPEICTaBIATh M3pa3IMYHbIX BEIIECCTB | MH(GOPMAIMK 00 OKPYKAIOIIEM

pe3ybTaThl U3MEPEHU I
BBU/IE TAOIIHII,
HaAOJIOIaThU U3MEPSITH B
nporiecce
JKCIIEPUMEHTAIBHOM
JIEATETBHOCTH

OJIHOI'0 00BEMA,
M30JTHOTO

BEIIIeCTBA

pasHoro o0béMa;
(hopMyITHPOBAThH BEIBOJ
OBBITIOJTHEHHOH paboTe

MHpE C TIOMOIIBIO
nHcrpymenTos UKT.
KomMyHuKaTuBHBIE:
OpTaHHM30BHIBATH YUeOHOE
COTPYAHUYECTBO U
COBMECTHYIOJIESITEIBHOCTB C
yauTeneM u

CBEPCTHHKAMH; paboTaTh
WHAWBHIYAIBHO U B

rpymme




JlaboparopHas pabota | Onpenencuue Hayuurs: YMeThb: HaXOAUTh PerynsatuBHble: mu1aHupoBaThH CamocrostensHo | Habop Tenm pasHoI
Ne 5 «Onpenenenne IUIOTHOCTH  TBEPAOTO | OKCIEPUMEHTANILHO IUIOTHOCTB TBEPIOTO CBOM JCHCTBUS B COOTBETCTBUU | CTh B MacChl, MEH3YPKa
IUIOTHOCTH TBEPOTO Tena OIIPEAETIATD TeJlac MOMOIIBIO BECOB 1 | CIIOCTABICHHOH 3aJa4eil 1 MIPUOOPETEHNH | JNIEKTPOHHBIE BECHI
Tena» IUIOTHOCTH MEH3YPKU; YCIOBUSIMHU €€ pea3alum. HOBBIX 3HAaHHUH U
BellleCTBa TBEPJOrO 3aIUCHIBATh ITo3HaBaTenbHbIE: MPaKTUYECKHUX
Tena; peaCTaBIATh pe3yIbTaThl B BUJIE OCYIIECTBISATH(PUKCAIHIO yMEHHUH
pe3yIbTAaTHI M3MEPEHUH | TAOIHIIBT; nHpOpMAINH 00 OKPYKAIOIIeM
BBHZIE TaOJIHUII (hOpMyITHPOBATh BBIBOJ, | MHPE C TIOMOIIBIO
OBBITIOJTHEHHOM padore |mHCTpyMeHTOB UKT.
u pe3ynbTaTax ¢ yuétom | KoMMyHHKaTUBHBIE!
MOTPEIIHOCTH OpraHU30BBIBATH Y4eOHOE
HU3MEpPEeHus; COTPYAHUYECTBO U
MIPECTaBIAT COBMECTHYIOICSTETILHOCTD C
b YUUTENEM H
rpaduaecku CBEpCTHUKAaMU; paboTaTh
3aBUCHMOCTbH MacCBhI WHIVBHUIYaJIHO H B
TENaoT ero o0bEMa JUIsl | rpyrme
Pa3IUYHbIX BEIIECTB
JlaGoparopHas pabota | Cuia ynpyrocTH. CdopmupoBath 3HaHHS | 3HATH: PerynarusHsle: CamocrosTensno | IIITaTtuB ¢ kpenexo!
Ne 6 «MccnenoBanne 3aBUCHMOCTb CHJIBI OCHJIC YIPYTOCTH. OTIpeIeTICHUECUITB YUUTHIBATHBBIACICHHbIC CThb B HabOp MpYKHH,
CHJIBI YTIPYTOCTHY YIPYIrocTH OT yIJIuHeHus | Hayuurtsb YOPYTOCTH. yauTeneM MIPUOOpPETEHNH Habop TPy30B,
Tena. XKéctkocTh HCCIIeJ0BaThCBA3b YMmeTb: OpPHEHTHUPHI IEHCTBUS B HOBBIX 3HAHMH U | IMHEHKa,
npy>kuHbl. 3aKkoH ['yka. MEXAY CHIION (bopMyIUpOBaTh3aKOH | HOBOMYYEOHOM MaTepHale B IIPAKTUYECKUX JIMHAMOMETP
YIPYTOCTH, I'yka, COTPYLHUYECTBE C YUUTEIIEM. YMEHUM
BO3HHKAIOIIEH MpH pacCcYUTHIBATH [To3naBarenbHbIE:
yIpyroi 1eopManuy, | MOJIyJIbCHIIBI ONpPENENAThIIOHATHS,
NyJUTMHEHUEM TeJia YOpYTOCTH; UCTIONIb30BATh
n300paxxaThb 3HaKOBOCHMBOJINIECKHE
rpaduYecKUCHITY CpPEACTBa, B TOM YHCIIE MOJIEITN
YOPYTOCTH MCXEMBI JUIsl pelIeHUs 3313
JlaboparopHas pabota | I'pagyuposanue npyxunsl | CHopMHPOBATH 3HaTb: yCTpOMCTBO PerynaTuBHbIE: IIAHUPOBATH CamocrosTtensHo | lunamomertp ¢
Ne 7 «['pagyupoBaHHe | HM3MEpPEHUE CHIT 3HaHMAOO YCTPOMCTBE | NIIPUHIMII CBOU JICHCTBHS B COOTBETCTBUH | CTh B HpPEeJesoM U3MEPEH!
NPY>KAHBI U JTUHAMOMETPOM U MIpUHLMIE JeHCTBUSA | AEHCTBUS CIIOCTaBJIEHHOH 3a1adeil u npuobperennn | H, mpy>xuHbl Ha
U3MEPEHUE CHII JUHAMOMETpA. JUHAMOMETpA. YCIOBUSIMHU €€ pealn3annm. HOBBIX 3HAHHUM K | IUIAHILIETE, TPY3bl
JUHAMOMETPOM Hayuwurs: VYMeTh: u3MepsTh ITo3naBarenbHbIE: BIAJETH NPaKTUYECKUX maccoi o 100 r
U3MEPATEMOTYITh MOJIYJIN CHJIBI TSDKECTH, | PSIIOMOOIINX MIPUEMOB PEIICHUS | yMEHHI
CHUTBI CHJIBI YIPYrocTH M Beca |3anad.KomMmyHunKaTHBHBIE:
JTUHAMOMETPO c MOMOUIBIO | OPraHU30BBIBATH Y4eOHOE
M; JTUHAMOMETpPA; CTPOUTH | COTPYAHUYECTBO U
HpeJCTaBIATh rpaduKn COBMECTHYIOJIESTEIBHOCTD C

pe3yIbTATHI U3MEPEHUIA
BBHJIE TAOJIHIL

3aBUCUMOCTH CHUJIBI
TSXKECTH OT  MaccChl,
CWJIBl  yOpyrocTu  OT
YIUIMHEHUS]

yYuuTesieM 1
CBCPCTHUKAMMU; pa6OTaTI)
WHAWBUAYAJIbHO U B

rpyrmime




JlabopaTtopHas padboTa Hccnenosanue Hayuuts: uzmepsats YMeTsl onpenensTh PerynsatuBHbIE: IIAHUPOBATH CamocrosaTensH | JlepeBsiHHBII OpPYCOK,
Ne 8 «MccnenoBanne 3aBUCHMOCTH CHIIBI K03 uIMeHT Kkod¢Gduirent CBOM JICHCTBHSA B COOTBETCTBUH | OCTH B Habop rpy30B,
3aBUCHMOCTH CHJIBI TPEHHACKONIBKEHHS OT | TPEHHS TPEHHUSCKOJIB)KECHHS CIIOCTaBJICHHOM 3aa4eil 1 MIPUOOPETEHNH | MEXaHUYEeCKast
TPEHUS CKOJIbKEHUS OT UTOIIA 1 CKOJIB)KEHUS,; pu YCIOBHUSIMU €€ pean3alun HOBBIX 3HAHMH | CKaMbsl, ANHAMOMETP
IUIOLIAH COIIPUKOCHOBEHHMS T€ | HAOMIOAATHY U3MEPATH | IOMOIIN INo3HaBarenbHbIE: u
CONIPUKOCHOBEHHS TENIN | ¥ TP KAMAIOIIEH B TIpolecce JMHAMOMETPA;CTPOUTH | OCYIIECTBIISATH(PUKCAIHIO MPaKTUYECKHUX
HNPKUMAIOIIEeH CHIIBI 9KCTIEPUMEHTAILHOH rpaduk nHpopManuu 00 OKpyKaroIeM | yMEHHH
CHIIBD JeSITeIbHOCTH; 3aBUCHMOCTHU MHpE C MTOMOIIBIO
CpaBHUBaTh, 0000IIATh | CHIBITPEHUS OT nHcTpyMeHTOB KT
HJENaTh BEIBOJBI; CHITBI KomMmyHuKaTUBHEIE:
MIPEACTaBIATh HOPMAJIBHOTO JABJICHUS | OPraHU30BLIBAaTh yueOHOE
pe3yJbTaThl U3MEPEHUN COTPYHUYECTBO U
BBHIE TaOJIHII COBMECTHYIOAEATEIBHOCTD C
YYUTENEM U
CBEPCTHUKAMHU; paboTaTh
WHIUBUAYAJIBHO U B
rpymnme
Pasnea 4. [laBienue TBEpABIX TeJl, ;KMIAKOCTEN U ra3oB
JlabopaTopHas padota Uzyuenue Hayuuts uzmepsats YMeTs: PerynsTuBHbIE: IIaHUPOBATH CamocrosTensH | JlmHamomerTp,
Ne 9 «Mzyuenune BBHITAJIKABAFOLICHCHIIBI, | BRITAIKUBAIOLIYIO MIPOBOANTH CBOU JICUCTBHS B COOTBETCTBUH | OCTH B LITaTUB
BBITAJIKMBAIOLIEH JEeUCTBYIOIIEH Ha CHUILy SKCIIEPUMEHT 110 CIIOCTaBJIEHHOM 3a1a4el U IPUOOPETEHUU | yHUBEPCAJbHBIH,
CHUJIBI, ACHCTBYIOLIEIIHA MIOTPYKEHHOE B 00HapyKEHHIO YCIIOBUSIMU €€ peau3aliy. HOBBIX 3HAaHUM | MEPHBIN HUIMHID
HOTPYKEHHOE B KUIKOCTb TEJIO0 BBITANKKBaromeil cunpl, |Ilo3HaBaTenbHbIE: u (MeH3ypKa), Ipy3
JKUJIKOCTb TEJIO» BBISIBIICHHIO OCYIIECTBIATh(PUKCAIINIO NPaKTUYECKUX | HMIMHIPUYECKUH U3
3aBUCHMOCTHMOTYJIS nHpopMannu 00 OKpyKaloleM | yMeHHH CTaIN,IPy3
CUIIbl ApxumMmena oT MHpE C TOMOIIBIO LHIINHAPUYECKUH U3
TUIOTHOCTH JXUAKOCTH 1 | ”HCTpyMeHToB UKT. AITIOMHUHUEBOTO

o0beMa Tena;
3aIHChIBaTh
pe3yJIbTaThIU3MEPEHU I
B BHJIE

Ta0IuIL,
(hOopMYITHPOBaTHBHIBO
0 BBITIOJIHEHHOH padoTe
U pe3yibTaTax ¢
YYE€TOM MOTrPEHITHOCTH
HU3MEPEHUSI

KomMMyHUKaTHBHEIE:
OpraHU30BHIBATh yueOHOE
COTPYAHHUYECTBO U
COBMECTHYIOACATEIBHOCTD C
yUHUTENEM 1

CBEPCTHHUKAMH; pabOTaTh
WHIUBHUYaJIbHO U B

rpymme

CIUIaBa, HUTh




[InaBanwme Te. BrrsicHeHue ycioBmiA Cdopmuposats 3HaTb: yCIOBHSA, IPH PerynstuBHBIE: NTAaHNPOBATH CamocrosarensH | JluHamomerp,
JlabopaTtopHas paboTa IUTaBaHUS Tella B 3HaHHUSA 00 YCIIOBHSIX |KOTOPBIX TEJO TOHET, CBOMU JICHCTBUS B COOTBETCTBUU | OCTh B IITaTHB
Ne 10 «BsrsicHeHHE KHUIKOCTH IUTaBaHUATENA. BCIUTBIBACT, TJIABACT CIIOCTaBJICHHOM 3a1aduell u MPHOOPETEHUH | YHUBEPCAJIHHBIH,
YCIOBUH  IUIaBaHMs Hayuuts: BHYTpHU WJIH Ha yCIIOBUSIMU €€ HOBBIX 3HAaHUH | MEPHBIN LUJIUHAP
Tesa B )KUAKOCTI paccUuTHIBATH MOBEPXHOCTHU peanu3anum. " (MeH3ypKa), TpY3
BBITAJIKUBAIOILYIO CUITYy | )KUAKOCTH. KomMmyHuKaTUBHEIE: NPaKTUYECKUX | HMIHHAPUISCKUH U3
HCUITY TSXKECTH; YMmeTs: OpTaHM30BBIBATH YUCOHOE yMEHHH CHENHaNIbHOTO
HCCIIeI0BaTh MPOBOAUTH COTPYAHUYECTBO U IUIACTUKA, HUTB,
YCIIOBUSIIUIaBaHUS 9KCTIEPUMEHT I10 COBMECTHYIOJIESITEIBHOCTB C MIOBapeHHas COJIb,
Tena; TIPOBEPKE YUUTENEM U nasoyKa ass
OOBSCHATH yCIOBHI CBEpPCTHHKAaMH; paboTaTh nepeMelInBaHus
TIPUYNHBIIIABAHUS TUTaBaHUS TE, WHIUBHUIYAJIbHO U B
Teln (bopMyIHpOBaTh BHIBOJ | TPYIIIIE
OBBITIOJTHEHHOH paboTe
U pe3yJbTaTax ¢ y4éToM
MOTPEIIHOCTH
N3MEpEHUs
Pa3gexn 5. PaboTa n MOIIHOCTH. JHEPrus
Jlaboparopnas paboTa BrrsicHenue Hayuuts: HabmonaTh, YMeTh: coOupath PerynsiTuBHbIE: TUIAHUPOBATH CamocrostensH | Peruar ¢
Ne 11 «BsisicueHue yCIIOBUS M3MEpSITh 1 0000IaTh | YCTAHOBKY TIO | CBOM JICHCTBUSI B COOTBETCTBUU | OCTh B KPETUICHUSIMH JIJIST
YCIIOBHS paBHOBECHS paBHOBeCHS BIIpOILIECCE ONHCAHWIO, TPOBOIWTH | CIIOCTABICHHON 3a7aueii u npuoOpeTeHny | TPy30B, HA0OP IPY30BIIO
pbIdara peryara 9KCIEPUMEHTAIFHO 9KCHEPUMEHT IO | YCIOBUSIMHU €€ pean3alim. HoBbix 3uanui | 100 r, nuHaMometp
HNesTeTbHOCTH; MPOBEPKE yCIOBUSA [To3HaBarenbHbIE: u

CHCTEMATH3UPOBATH U
000011aTh
NOJTy4YCeHHBIC3HAHUS,
TpPE/CTaBIATh
Pe3yIIbTaThl K3MEPEHHI
BBHJIE TAOIHUII

PaBHOBECHSI pbluara;
3aMMChIBaTh
pe3yJIbTaThIB BUC
TaOJIUIIBI,
(bopMyIHpPOBaTh BHIBOJ
OBBIMTOJTHEHHOW paboTe
U pe3ylibTaTax ¢ y4éToM
MOTPENIHOCTH
HU3MEPEHUS

OCYIIECTBISATHHHUKCAIIHIO
uHbopmanuu 00 OKpyKaroleM
MHpE C IIOMOIIBIO
uHcTpymeHToB UKT.
KomMyHukaTuBHbIE:
OpTaHHU30BHIBATH YueOHOE
COTPYIHUYECTBO U
COBMECTHYIOACATEIHLHOCTD C
yUHUTENEM 1

CBEpPCTHHKaMH; paboTaTh
WHIUBHUYaJIbHO U B

rpyrie

IIPAKTUYECKUX
YMEHUM




JlabopatopHnas padota
Ne 12 «Ompenenenne
KIIJI npu noxbseme Tena
M0 HAaKJIIOHHON

Ompenenenue KIT/
MPUNIOABEME Teja

o

HAKJIOHHOH IJIOCKOCTU

Hayuuts: usmepsats
KII/InakroHHOM
IUIOCKOCTH; HaOJII01aTh,
HU3MEpSITh U 000011aTh B

YMeTb: codupath
YCTaHOBKY I10
OIMCaHUIO;IPOBOIUTH
9KCIIEPUMEHT I10

PerynsiTuBHBIC: ITAHUPOBATD
CBOM JICMCTBHS B COOTBETCTBUH
CIIOCTaBJICHHOH 3a/1aueii u
YCIIOBUSIMU €€ peanu3aliiy.

CaMOCTOSTENbH
OCTb B

proOpeTeHNH
HOBBIX 3HAaHUH

Irarus,
MeXaHH4YecKast
CKaMbs, OpyCoK ¢
KPIOUKOM, JIMHEHKa,

IIJIOCKOCTH nporuecce onpenenenuto KIIJ] npu | [lo3naBatenbHble: u Ha0O0p IPy30B,
SKCIEPUMEHTAIEHO noAbEME Tena 1o OCYIIECTBISATH(PHKCAITHIO HNPaKTUYECKUX | TUHAMOMETP
WesATENbHOCTH; HAKJIOHHOH IJIOCKOCTH; | mH(pOpMaIu 00 OKpYXKaromeM | yMCHHA
CUCTEMAaTU3UPOBATh U 3aMHChIBaTh PE3YNbTAThl | MUPE C TOMOUIBIO
00001aTh MU3MEpEHUil B BUIIE nHctpymentros UKT.
TIOJTyY€HHBIE3HAHUS; TaOIHIIBL; KoMMyHUKaTHUBHBIE:
MIPEACTABIATh (GhopMyHPOBaTh BHIBOJI | OPraHU30BBIBATH YUCOHOE
Pe3y/bTaThl K3MEPEHUIA | OBBIIIOTHEHHON paboTe | COTPYAHUUYECTBO U
BBHIC TaOIHUI] U pe3yJibTaTax ¢ y4€TOM | COBMECTHYIOACATEIBHOCTE C
MOTPEIHOCTH YUUTEIEM U
HU3MEpPEHUs CBEPCTHHUKAMH; paboTaTh
WHAWBHUIYAIBHO U B
rpynmne
8 kiace
Tema OcHoBHOE Lenesas [TmaHUpyeMbIe pe3yabpTaThl OCBOCHHUS OCHOBHOW 00pa30oBaTeIbHOM Vcnonp3oBanue
cozepkaHue yCTaHOBKaypoka porpamMmmbl 000pynoBaHUs
OCHOBHOTO 00111ero oopasosanusi (B cootBeTcTBHH ¢ PI'OC) nenTpa «Touka
IMpeameTHbIe YHuBepcaibHble yueOHbie aectus (Y'Y /1) pocTay
pe3ynbTaThl MeranpenmeTHbie JInyHOCTHBIE
pe3yIbTaThI: pe3ynbTaThl
Pa3nen 1. TenioBble siBJIeHUsI
JlabopatopHas padota CpaBHenue konndecTs | Hayuurs: 3HaThb: yCTpOMCTBO PerynstuBHbIE: MIIAHUPOBATD Camocrostensn | JlaTank
Ne 1 «CpaBHenue TEIJIOTHI IPU WCCIIeIOBATHSIBJICHHE WP UHIIMIT CBOM JICHCTBUS B COOTBETCTBUM | OCTh B TEMIIEPATYPHL,
KOJIMYECTB TEIJIOTHI CMELIMBaHUUBOIbI TEII00OMEHAIPH JIEACTBUS CIIOCTaBJIEHHOM 3a/1aueil u npuoOpeTeHnn | TEPMOMETD,
MPY CMENINBAHUN pa3Hoi TeMIepaTypbl CMENINBAHUN KaJopumeTpa. YCJIOBUSIMHU €€ pean3alni. HOBBIX 3HAHUH | KaJIOpUMETP, MEPHBIN
BO/IbI pa3HOU XOJIOJHOM U ropsiueit YMeTh: NpoBOIUTH [To3naBaTenbHbIE: u muTMHIP(MEH3YpPKa),
TEMIIEPATYPHI» BOJIbl; BEIYUCIISITD HabroeHUS OCYIIECTBIIATH(PUKCITHIO MPAaKTHYECKHUX | J1a00paToOpHbIE
KOJMYECTBO TEILIOTHI mporecca uHpopManuu 00 OKPYKarIMEM | yMeHHUH CTaKaHbI, TOpSYas U
Tervionepeiayy; MHpE C TOMOLIBIOUHCTPYMEHTOB XOJIOJIHAsl BOJIa
U3MEpATh HKT. KoMMyHUKaTHBHEBIE:
TeMITepaTypyropsaei OpTraHU30BBIBATH yueOHOE
1 XOJIOJHOH BOJBI; COTpPYIIHUYE CTBO U
pacCUHTHIBATh COBMECTHYIOJIEATEIBHOCTD C

KOJIMYECTBO TEIIOTHI,
HEOOXOIUMOE IS
HArpeBaHus BOJbI U
BBIJIETSIEMOE €10 TIPU
OXJIAKICHUU;

YUUTENEM U
CBEpCTHUKAaMH; paboTaTb
WHIMBHIYaJILHO U B
rpynre




O0OBSACHATD
MPUYUHY HEPABEHCTBA
JTUX KOJNYECTB

TETIOTHI
JlabopatopHas padota Wsmepenue ynenbHoi Hayuuts: usmepsrsb YMeth: HaOmoaaTh PerynsaTuBHbIE: IIAHUPOBATH Camocrosrenss | Jlaramk
Ne 2 «Mzmepenne TETJIOEMKOCTH BEIIECTBA | yICIbHYIO mpolecc CBOM AEUCTBHSI B COOTBETCTBHM | OCTh B TeMIIepaTyphl,
yIeIBHON TETIOEMKOCTh TEIUIONEpEaun; CIIOCTaBJICHHOM 3a1a4eil 1 MIPUOOPETEHNH | TEPMOMETD,
TEIJIOEMKOCTH BEILECTBA; BBIYUCIITE | PACCUUTHIBATH YCIOBUSIMH €€ pean3anui. HOBBIX 3HAHUH | KAJIOPUMETp, ropsidas
TBEPAOTO TEIIa» MOTPENTHOCTh KOJIMYECTBO ITozHaBaTtenbHBIE: u MXOJIOAHAs BOJA,
KOCBEHHOTO M3MEPEHUS | TEILIOTHI, OCYIIECTBIATH(PUKCAIIHIO MIPAaKTHYECKUX | MEPHBIA IMIHHID,
YICIbHOM HE00X0IUMOC ISt nHdopmanuu 06 OKpyKaroleM | yMEHHI Tpy3
TEIJIOEMKOCTUBEILECTBA | HATPEBAHUS BOJIBI MHpE C TOMOIIBIOMHCTPYMEHTOB IVIIMHAPHIECKHUH C
UBBIJICIIIEMOE TIPU UKT. KomMyHUKaTUBHBIE: KpPIOYKOM, HUTb,
OXJIAKICHUH Tella, OPTaHHU30BBIBATH yueOHOE JJIEKTPOHHBIE BECHI
MPUMEHSTH ypaBHEHHUE | COTPYIHUYIECTBO U
TEILIOBOrO OajlaHca [Uisd | COBMECTHYIOJESITENbHOCTD C
OTpeieNeHus] YACTIbHON | yUHTEIIEeM
TEIUIOEMKOCTH CBEpCTHUKAaMH; paboTaTh
BeIlleCTBa WHIMBHIYAJIBHO U B
rpynrne
BrnaxxHOoCTh BO3yXA. AoGcomroTHas CthopmupoBarh 3HaHus | 3HATh: OIpeIeNICHHE PerynarusHsle: Yo6exnéHHo Jatunk
Crioco0sr BIQXKHOCTh BO3AyXa. |OBIAXXHOCTH BO3IyXa. abCoITIOTHOM YUUTHIBATHBBIACICHHbIC CTb B TeMIlepaTyphl,
OTIpeIeIICHHS OTHOCHTENbHAS HayuuTs: onpesieniiTh | BIAKHOCTH  BO3[YXa, | yUUTEIEM HE00X0IUM TEPMOMETp, MapJis,
BIIQXKHOCTH BO3/lyXa. BJIAKHOCTH BO3yXa. NoTa0IuIe TUIOTHOCTE | OTHOCHTENIBHOR OPHEHTHPBHI JICUCTBHUS B ocTu COCYJI C BOJIOH
JlabopaTopHas paboTa @opmyna 1 pacuéTa | HACKIIEHHOTO Mapa BIIXXKHOCTH BO3/lyXa. HOBOMY4YeOHOM MaTepHaje B pa3yMHOTO
Ne 3 «Mzmepenne OTHOCHTENILHOM NpUpa3HOK YMeTh: u3MepsTh COTPYJHHYECTBE C YUUTEIIEM. HCIIONIb30BAHUS
BIIQYKHOCTH BO3/yXa)» BIXHOCTHUBO3yXa. TEMIIEpaType; OTHOCHTEJIbHYIO [To3HaBaTtenbHbBIE: ONIPENETSATH JOCTHXEHUN
Touxa pocsl. aHAIM3UPOBATH BJIAKHOCTH BO3IyXa TIOHSTHS, UCTIOJIL30BATh HayKUHU
Bomnocroii YCTPOMCTBO M IPUHIUIT | C 3HaKOBO-CHMBOJIMUECKHE TEXHOJIOTHH
THTPOMETP. JIeUCTBUS HOMOMIBIO CPEICTBa, B TOM YHCIIE MOACTH U | ISt
3Ha4yeHne MICUXPOMETpa, MICUXPOMETPA; CXEMBI, ISt JabHEeHIero
BIIAKHOCTH BOJIOCHOTO 00BACHATH 3aBUCHUMOCTb | pellleHus 3a1a4 pa3BuUTHS
BO3yXa IS THTPOMETPA;U3MEPSATh | OTHOCHTEILHOM YenoBeye
KHU3HE/ICATETbHOCTH OTHOCHTEJIbHYIO BJI&YXKHOCTH BO3/lyXa OT CKOTO
YeJoBeKa. BJIQ&YKHOCTH BO3/1yXa; TEMIIEPaTyphI ob1ecTBa
Jlaboparoprasipabota | aHATU3UPOBATH
Ne 3 «M3mepenue BIIMSIHUEBJIAXXHOCTH
BJI&YKHOCTH BO3/IyXa» BO3JlyXa Ha
KU3BHCACATCIIBHOCTD
9eJI0BeKa

Paznen 2. 3J'leKTpPI‘leCKl/le U MAarHuTHbIC SABJICHUSA




AmMnepmeTp.
W3mepenue cuitbl TOKa.
JlabopatopHnas paboTa

Awmmnepmerp - mpudop
IUISTU3MEPEHUST CHITBI
TOKa,

CcopmupoBaTh 3HAHHS
omnpudope 1yt
M3MEPEHUSCHIIBI TOKA.

3HaTh: IpudOp AL
M3MEPEHHS CHIIBI
TOKa;IpaBmiIa paboTHI

PerynsaTuBHbIE: IIAHUPOBATH
CBOM JICHUCTBUSA B COOTBETCTBUU
CIIOCTaBJIECHHOM 3ajaueil u

CaMOCTOSTENbH
OCTh B
proOpeTeHNH

Jlatamk TOKa,
ammepMmeTp
JIBYXIIPEAEIBHBIM,

Ne 4 «Cbopxka croco0 ero Hayuuts: onpenensats ¢ IpuOOPOM. YCIIOBUSIMH €€ peanu3aluu. HOBBIX 3HaHUH | UCTOYHUK NUTAHUS,
SNEKTPUUYECKON LEMH U MOJIKIIOUEHHS BLIETb. LEHY AETEeHUs IIKaJbI YMmeTs: ITo3HaBaTenbHbIE: u KOMILJIEKT IIPOBOJIOB,
U3MEpPEHHUe CUIIbl TOKa B | JlabopatopHas aMIepMETpa; U3MEPATh | TIOJIb30BaThCS OCYLIECTBIISITH(PUKCALHIO HNPaKTUYECKUX | PE3UCTOPBI, KI0U
€€ pa3InYHbIX pabota Ne 4 «Cbopka cuiy TOKa Ha | aMIIEPMETPOM JIJIst nHdopmanuu 00 OKpyKaroleM | yMeHHI
y9acTKax» ANEKTPUUYECKON HEMU M | pa3IMYHBIX  y4acTKax | OIpeAeTICHUs CUIIbI MHpE C TOMOIIBIOMHCTPYMEHTOB
HM3MEpEHUE CHIIBI TOKa | DIEKTPUIECKOU TokaB nemny; oreanBath | UKT. KoMmMyHUKaTHBHEIE:
B eepasIIMIHBIX LENH,3aUChIBATh pe3yabTaThl U3MEPEHHIA; | OPraHU30BBIBATH yueOHOE
y9acTKax» pe3yiapTaT ¢ y4€TOM | IPUMEHSTH (popMyITy COTPYAHUYECTBO U
HOTPEHIHOCTH JUIAIpacuéTa CHIIBI TOKa | COBMECTHYIOAEATENBHOCTS C
U3MEPEHUS YUUTENNEM U
CBEpCTHUKAaMH; paboTaTh
UHAUBUIYaAJIBHO U B
rpynrne
BoneT™eTp. BonsT™eTp, ero CoopmupoBaTh 3HaHMS | 3HATH: IPUOOP IULL PerynsaruBHbIe: MIaHUPOBATH CamocrosTensH | [laT4rk HANpsOKSHUS,
W3mepenue Ha3HAa4YeHHUE U 0 npudope JUTs | ©3MEpPEHHS CBOU JICUCTBHSA B COOTBETCTBUH | OCTh B BOJITMET)
HaNpsOKEHUsL. crocob HU3MEpEHUs HaNpsDKSHUS;IIpaBUiIa | CIOCTABJICHHOM 3a1adeii u NPUOOPETEHUN | IBYXIIPENEIbHBIMH,
JlabopaTopHas padota MTOIKJTFOUCHHS B HAMPSHKCHUSL. paboTHI ¢ YCIOBHSIMH € peai3alluy. HOBBIX 3HAHWH | ICTOYHUK MTUTAHUS,
Ne 5 «M3mepenue LIeIb. HayuuTs: npubopom Ilo3HaBaTenbHbIE: u KOMIUIEKT IIPOBOJIOB,
HanpsDKeHUs Ha JlaboparopHas pabota Ne| paccunThIBaTh YMeTh: OCYILIECTBIISATh(PUKCALHIO MPAKTHICCKUX | PE3UCTOPHI, KITFOU
Pa3IMYHbBIX Y9aCTKaxX 5 3HAUCHMS PU3NUECKUX | IOJIB30BATHCS uHpopMmanuy 00 OKpyKarIeM | yMeHHU#
DIIEKTPUIECKOH Lenu» «M3mepenne BEJIMYNH, BXOJAIINX B | BOIBTMETPOM MHpE C IIOMOIIBIOMHCTPYMEHTOB
HanpsHKEHUsAHA (hopMyITy HAIIPSOHKEHUST; | IUIIOTIPEACICHUS HKT. KoMMyHHKaTHBHEIE:
Pa3IMYHBIX y4acTKax HU3MEPATh HAMPSDKEHHUS | HATIPSDKEHUS B LEH, OpTraHU30BBIBATH yueOHOE
9JIEKTPUYECKOHN IENN» | HA pa3INuHBIX OLICHUBATb COTPYAHHYIECTBO U
ydacTKax pe3yIbTaThI COBMECTHYIOEATEILHOCTD C
ANIEKTPUYIECKOH LeMHy; HU3MEpPEHN; YAUTENEM U
3aMKChIBATH PE3yabTaT | IPUMEHATbHOPMYITY CBEPCTHUKAMHU; paboTaTh
Cy4ETOM TIOTPEIIHOCTH | JUIA pacdera WHJIMBHIYaJIbHO U B
HU3MEpEHUs HaNpsKEHUs rpynrne
Peocrartsl. Peocrarsl. Yerpoiicteo | ChopmupoBars 3Hanus | 3HaTh: HOPMYITy AT PerynsTuBHbIE: TUIAHUPOBATH CamocrostensH | JlaTyuk ToKa,
JlabopatopHas pabdota II0JI3YHKOBOT'O peocTara |0 pacuére pacuéra CBOM JICHCTBUS B COOTBETCTBUU | OCTh B peocTaT, ICTOYHUK
Ne 6 «PerynupoBanue 1 0003HAYEHHE €r0 Ha | CONPOTHUBIICHUS COIPOTUBJICHHUS CIIOCTaBJICHHOH 3aauell 1 MPUOOPETEHUH | TUTAHUS, KOMIUIEKT
CHJIBI TOKA PEOCTATOM» cxeme.JlabopaTopHas npoBogHMKa. HaydnTs | IpOBOAHUKA. YCIIOBHUSIMHU €€ peai3altu. HOBBIX 3HAHUH | IPOBOJIOB, KIHOY
pabora Ne 6 OOBSICHATH YCTPOMCTBO | YMETh: ITo3HaBaTeNbHBIC:OCYIIECTBIAT | U
«PerynmupoBaHue CHIIBI | MIPUHLIMIT AEHCTBUS BBIUUCIIATD b(uKcanuio nHpopmauuu 0o MIPAKTUYECKHUX
TOKapeoCcTaTOM» peocTara; COTIPOTHBIICHHE OKpY’KaIOIIeM MHpE C yYMEHUH
PEryaupoBaTbCUILY IIPOBOJIHUKA, nomoupronHcTpymMenTos UKT.
TOKa B L€ C 00BACHATHYCTPOHCTBO | KOMMyHHKaTHBHBIE: yMEHHE
MIOMOIIIBIO peocTaTa 1 TIPUHIUI 1eHCTBHSA OpPTraHU30BBIBATH YIeOHOE
peocTara; COTPYAHUYECTBO U

PETYIUPOBATH CUITY
TOKaB LIEMH C
MTOMOIIBIO

COBMECTHYIOICSITECIBHOCTD C
YUUTEIEM U
CBEPCTHHKAMHU; pabOTaTh




peocrara

WHAWBUAYAJIbHO U B

rpymnmne
JlabopatopHas padota W3mepenue Hayuurts: YMeTs: cobupath PerynaruBHbIe: MmIaHUPOBATH CamocrosaTensH | [laTumk TOKa, JaTYUK
Ne 7 «(MI3amepenne COTIPOTHUBIICHUS H3MEPATH JNEKTPUYECKYIO LIETIb CBOM JCHCTBHS B COOTBETCTBHH | OCThH B HaIpsDKEHUS,
COIPOTHUBJICHUSA MIPOBOJHHKA IpU CONIPOTHUBJICHUE MO3JIEKTPUIECKON CIIOCTAaBJICHHOM 3a/1a4ell 1 MPHOOPETEHUH | aMIIEpPMETP
MPOBOJHHKA MPU TTOMOIIIA MIPOBOTHHKA MIPH CXeMe; TONb30BaThCs YCIIOBHSAMH €€ peain3alyu. HOBBIX 3HAHUH | IByXIPENEIBHBIN,
TIOMOIITN aMIIepMeTpan aMmrepMmerpa u TTOMOIIIK BOJIBTMETPA HU3MEPUTEITBHBIMU ITo3naBarenbHbIE: u BOJIBTMETP
BOJIETMETPA» BOJIETMETpPA namIiepMerTpa npudopamu st OCYLIECTBIISTH(PUKCALHIO MPAaKTUYECKUX | IBYXIPEAEIbHBIH,
onpe- nHdopmanuu 00 OKpyKaroleM | yMeHHI Pe3UCTOPHI,
JIEITICHUS MHpE C TOMOIIBIOMHCTPYMEHTOB UCTOYHHK MHUTaHMS,
COIPOTUBJICHUS HKT. KoMMyHUKaTHBHBIE: KOMIUIEKT IPOBOJIOB,
MIPOBOTHIKA OPTaHHU30BBIBATH yueOHOE KITFOY
COTPYAHUYECTBO U
COBMECTHYIOICATEITHHOCTD C
YAUTENEeM U
CBEPCTHUKAMHU; pabOTaTh
UHAUBUIYaJIBHO U B
rpymnmne
JlabopaTopHas padota Nsmepenue CdopmuposaTh 3HaHus | 3HATH: OTPEACICHUE PerynsaTuBHble: MIaHUPOBATH CamocrosTenbH | JlaTunk TOKa, TaTIHK
Ne 8 «3mepenue MOIITHOCTH UPaOOTHI 0paboTe U MOIITHOCTH pabOThHI ¥ MOIITHOCTU CBOM JICHCTBUS B COOTBETCTBUM | OCTh B HaIpsKEeHUs,
MOIIIHOCTH ¥ pabOThI TOKa B JJEKTPUYECKOTO TOKA, | JIIEKTPUIECKOTO CIOCTaBJICHHOH 3aa4eil U MPHOOPETEHUH | AMIIEPMETP
TOKA B AEKTPUUIECKON ANEKTPHUYECKOH lamrie | 3akoHe [xoyns- TOKa; (hopMyITy AJIst YCIOBHAMH €€ peaji3aiuy. HOBBIX 3HAHHUH | IByXTPEIEIbHBIH,
JaMIe» Jlenma. oTpeeeHus paboTHI ITo3HaBaTenpHBIE: u BOJIBTMET)
Hayuwnrts: HMOIIIHOCTH OCYILIECTBIISITh(PUKCALIHIO MPAKTHICCKUX | IBYXIIPEIeIbHBIH,
OOBSICHATH SBIICHHE AJIEKTPUYECKOrO TOKa; | MHQOpMAIMK 00 OKPYXKAIOIeM | yMEHHA JIAMITOYKa, HCTOYHUK
HarpeBaHus IPUOOPHI IS MHpE C IIOMOIIBIOMHCTPYMEHTOB MUTaHUSA, KOMIUIEKT
IIPOBOJHMKA HN3MEPEHUsIpaboTHI, HKT. KoMMyHUKaTHBHBIE: MIPOBOOB, KIHOY
ANIEKTPUUYECKUM TOKOM; | (DOPMYJIMPOBKY 3aKOHa | OpPraHU30BbIBaTh yueOHOE
paccunTHIBaTh Jxoymns-Jlenna. COTPYAHHUYECTBO U
3HAYCHUSA(DU3NICCKUX | YMETh: pACCUUTHIBATE | COBMECTHYIOJAEATEIBHOCTD C
BEJIMYNH, BXOAANINX B | 3HAUCHUS GU3WICCKUX | yUUTEIEM U
(hopmyy paboThI 1 BEJINYMH, BXOJSIIUX B | CBEPCTHUKAMU; paboTaThb
MOIITHOCTH (b opMyIBI pabOTHI WHIWBUAYAJIBHO U B

JIEKTPUUECKOTO TOKA,
3akoH /xoyinsa-JIeHua

M MOIIHOCTH
AIEKTPUIECKOTO
TOKa,3aK0H
Jxoyns-Jlenua

rpymnmne




9 kJiacce

Tema OcHoBHOE LleneBas ycraHOBKa [TmaHupyemble pe3ysIbTaThl OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM Hcnonws3zoBanue
COoJZIepIKaHHue ypoka TIIpOorpaMmMBbl 060pyHOBaHI/I§I
OCHOBHOTO 00111ero oopasosanusi (B cootBeTcTBHH ¢ PI'OC) nentpa «Touka
IpenmeTHble YuuBepcanpHble yueOHbIe neiictus (YVY /1) pocTay
pe3yabTaThl MertanpeaMeTHbIC pe3yIbTaThl JImgHOCTHEIE
pe3yIbTaTh
Pazngen 1. Mexannveckue siBJEHHUSA
JlabopaTtopHas paboTa OTHOIICHUE TTyTEH, Hay4uts: n3mepsaTs YMmers: PerynatusHble: MIaHUPOBATH CamocrostensHo | LlITaTn
Ne 1 «MccnenoBanue MIPOXOAMMBIX TE€JIOM 32 | YCKOpEHHE TeJia IPU onpeneniTh CBOM JACHUCTBUS B COOTBETCTBUH | CTh B 1a00paTOPHBIH
PaBHOYCKOPEHHOI O MOCTIeIOBATEIILHEIC €ro paBHOYCKOPEHHOM | YCKOpEHHE CIOCTABJICHHOH 3aa4ell 1 MPHOOPETEHUH | ,MEXaHNYECKast
JIBIDKCHUS Oe3 PABHBICTIPOMEKYTKU MPSAMOJIMHEHHOM PaBHOYCKOPEHHOTO YCIOBUAMH €€ HOBBIX 3HAHUI | CKaMbs,
HayalbHOM CKOPOCTH BpPEMCHHU. JIBUOKEHUH JIBH)KEHUS TIPH TOMOINHU | peanu3altu. MPaKTHYECKUX | OpycoK
JlaGoparopnas pabota CeKyHIOMepa 1 KoMMyHUKaTHUBHBIE: YMEHUH JIEPEBSIHHBIH,
Ne 1 «AccnenoBanne JIMHENKH;3aMUChIBATh OpraHU30BBIBATH yueOHOE SIEKTPOHHBII
PaBHOYCKOPEHHOIO MOJYYCHHBINPE3YIbTAT | COTPYIHUYECTBO U CeKyHAOMeEp
IBIDKEHUS 0e3 B BUJIC COBMECTHYIOICSTETILHOCTD C CHATYMKAMH,
HadaJIbHONCKOPOCTI TaOJIHILIBL; YAUTENEeM U MarHUTOYTIPaBJIs
(opMyIHpOBaTh BEIBOX | CBEPCTHUKAMH; pab0TaTh - eMBbIe
OBBINIOJTHEHHOW paboTe | MHOUBUIYAIbHO U B TepKOHOBBIE
U aHAJM3HPOBATH rpyrie JATYIKH
MTOJTyYCHHBIC CeKyHIoMepa
pe3yabTaTHI
Pa3gen 2. Mexannveckue KoJe0aHusI U BOJHBI
MatemaTiueckuii u Mexannueckue CcdopmupoBath 3HaHHSA | 3HATH: PerynstusHblie: CamocrosTenbHo | JleMOHCTpanuu
MPY>KUHHBIH MasSTHUKH KosebaHus. OKO0JIe0aTeIbHOM ompeieneHue YYUTHIBAaThBBIICICHHBIE CTh B «Konebanus
KonebarenpHas JIBIOKEHUH, KOJICOATEEHOTO yauTeIeM MPHOOPETEHUH | HUTSIHOTO
cucrema. MaTEMaTHYECKOM U JIBIDKEHUSI; 9TO OPUEHTHUPHI IEHCTBUS B HOBBIX 3HAHHUU M| MASTHUKAH
MaremaTrdyecKuit MPY>KUHHOM COOOUTIPEICTABISAIOT HOBOMY4YeOHOM MaTepHaie B MPAKTHICCKUX | CBOOOIHBIE
MAasTHHK. MasTHUKax. Hayuuts: MaTeMaTHYeCKUil COTPYAHHUYECTBE C YUUTEIIEM. YMEHHUH KoJiebaHus rpy3a Ha
Konebanuns OOBSICHATH KONIeOAHUsI | MAATHUK, ITo3naBarenbHbIE: ONIPEAETATh IPYXKUHE»: JaTUUK
MaTeMaTH4eCKOro MasiTHUKA; MPY>KUHHBIAMASATHUK, MOHATHS, CO3/1aBaTh YCKOpEHUs, IITaTUB
MasTHUKA. aHATM3UPOBATH CBOOOTHBIE 0000I1IeHNS, yCTAHABIIBATh CKpernexoM, Habop
CBobonHbIe YCIIOBHS KosebaHusI, AQHAJIOTHH Ipy30B, HUTb, HAOOp
KoseOaHus. BO3HHKHOBEHUS TapMOHHYECKHE NPYXUH
CwmernieHue u CBOOOJHBIX KOJICOAHHUH | KOJICOAHUS;
aMIUTUTY/a MaTEMaTUYECKOrO U OINpENENeHUs] CMEIIECHUS
KoJieOaHHH. MPY>KHHHOTO u aAMIUTATY IBI
IpyXuHHBIN MasITHUKOB KoJsieOaHuH.
MAasITHUK. YMerh:
Komnebanns OOBSCHATH
MPYKUHHOTO MasiTHUKA. YCTaHOBIICHHS
I'apmonnueckue KoJsieOaHui




KoJieOaHuA HIPY>KHHHOTOU
MaTeMaTHYECKOTO
MAasiTHUKOB, IPUYUHY
3aTyXaHus
KoneOaHui
JlabopaTtopHas paboTa Hccnenosanue Hayuwts: uccnenosate | YMeTs: Perynarusnsle: MIaHUPOBaTh CamocrostensHo | JJabopaTopHras
Ne 3 «MccnenoBanue 3aBHCUMOCTH 3aBHCUMOCTB IEPHOJA | COOMpATh CBOM JCHCTBUS B COOTBETCTBUH | CTh B pabora «M3yueHne
3aBUCUMOCTH II€pUOaU nepuoaa n4acToThbl AYaCTOTHI KOJIeOaHnit YCTaHOBKY I10 CIIOCTaBJIEHHOM 38.,&3‘-16171 u HpHOGpeTeHI/H/I KoJieOaHuil
9aCTOTHI CBOGOIHBIX CBOOOJHBIX HHUTSHOTO MasiTHUKA OT | ONMCAHUIO; IPOBOAUTH | YCIOBUAMH €€ pealu3alum. HOBBIX 3HAaHUH ¥| HUTSHOTO
KOJIEGANMI HUTSHOTO KoneOaHui €ro JUIMHEI HaOIIOeHHA ITo3naBarenbHbIE: NPaKTHYECKUX | MAsTHUKA»:
MASTHHKA OT JUTHHBI HUTSIHOTO MasTHUKA KoJIcOaHUI; U3MEPSITh OCYIIECTBIATH(PUKCAIHIO yYMEHHUH KOMIIBIOTED,
ero HITID OT JUJIUHBI ETOHUTU Hepuos 1 nHpopManuu 06 OKpyKaromeM JaTYuK
4acToTy MUpE C TOMOIIBIOMHCTPYMEHTOB YCKOPEHHS, TPY3 C
KoJIeOaHuH’ HKT. KoMMyHUKaTHBHEBIE: KPIOUKOM, JIETKast
MaTEMaTHYECKOTO OpraHU30BBIBATH yueOHOE U HepacTsHKUMast
MasITHHKA; OOBSCHSTh COTPYJHUYECTBO U HHUTb,pyJIeTKa
HOTy4YCHHBIE COBMECTHYIOZIEATEILHOCTD C
pe3yNbTaThl YUHUTENEM U
CBEpCTHUKAaMH; paboTaTh
UHAUBUIYaJIBHO U B
rpymnmne
Paznea 3. DyIeKTPOMarHuTHOE 10J1€ U 3J1eKTPOMATHUTHbIE BOJTHBI
JlabopaTopHas paboTa SBnenue CdopmupoBaTh 3HaHHSA | 3HATH: PerynstusHblie: Yoexnéanocts | JleMoHCTpanus
Ne 4 «(M3yqenune JJIEKTPOMArHUT OSIBIICHUH ompeieneHue YYUTHIBAaThBBIICICHHBIE B BO3MOXKHOCTH | «SIBIEHHE
SIBIICHUS HOW MHJIYKLUU. 3JIEKTPOMArHUTHON HMOHATHIL: y4UTENEM MO3HAHUS 3NIEKTPOMArHUTH
AJIEKTPOMArHUTHOM OnbITh HMHIYKIIWY, 3JIeKTPOMarHUTHas OpPUEHTHUPHI JEHCTBUS B MPUPOIBI OMMHAYKITUI:
UHIYKIII» Dapages. MarHUTHOMIIOTOKE. HUHAYKLYS, HOBOMY4YeOHOM MaTepuaie B JaTYUK
SIBnenue HayunTs: MHIYKIVOHHBIA TOK; COTPYZHUYECTBE C YUUTEIIEM. HaIpsDKEHNS,
3JIEKTPOMArHUT aHAIM3UPOBATH bopmyy ITo3HaBarenbHbIE: ONIPEAENATH COJICHOM ]I,
HOM SIBJICHUE MarHUTHOTOTIOTOKA; MOHATHS, CO3/1aBaTh MOCTOSIHHBIN
HHAYKIUH. 3JEeKTPOMArHUTHOMN (byHIaMeHTaIbHbIE 00001IeHN S ; TOHUMATh MOJI0COBOH
WNHAyKIMOHHBINTOK. UHAYKLIHUH (U3UIECKUe OTBITHI paznuuus Mexny MarHmr, TpyOka

JlaGoparopnas pabota
Ne 4 «3yuenue
SIBJICHUSA
JIEKTPOMarHUTHOM
WHAYKOUW

®dapanes. YMeTb:
OOBSCHATH SIBJICHUE
3JIEKTPOMarHuTHOM
WHIYKIIH

HCXOIHBIMU (haKTaMu
UTHUIIOTE3aMU OJ1d UX
0O0BSICHEHUS, TEOPETHYCCKUM
UMOICIISIMU U pea.]'lBHBIMI/I
00BEKTaMH

TIBX, xoMIuiexkT
MIPOBOJIOB




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

o dusuka: 7-i kimacc: 0a30BBIM ypoBeHb: ydueOHUK, 7 kiacc/ Ilepwrimkun M.M.,

NBano A.H., AkumnonepHoe ooduiectBo «M3narensctBo «lIpocBemenne»

o Ouzuka, &8 wiacc/ Ileppimkun A.B., OOmectBo ¢  OrpaHUYEHHOMN

OTBETCTBEHHOCTBIO  «/IPODA»; AxkmumonepHoe obmectBo «M3gaTeabcTBO
«IIpocBernienue»

o O®usuka, 9 kmacc/ Ileppimkun A.B., I'ytHuk E.M., OOmiecTtBo ¢ orpaHuueHHOMN

N -

0oTBeTCTBEHHOCTBhIO  «/IPO®A»;  AxuuonepHoe obmectBo  «M3marenbcTBo
«IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

. ABTopckas paboyast mporpamma o ¢usuke ais 7-9 knaccon k auaun Y MK WM. Ilepsoiiikuna,

EM. I'yrauk, A.M. WBanosa / E.MM. I'yrauk, M.A. IlerpoBa, O.A. UepHukoBa. — Mocksa :
IMpoceemenue, 2022. https://prosv.ru/product/fizika-7-9-klassi-rabochaya-programma02/

. Meroauyeckoe mocodue k yueOHuky ¢usuku 7 kimacca V.M. Ilepwiukuna, A.W. MBanosa. /

YepuukoBa O.A., I'mapnenkoBa C.H., Kympssues B.B. — Mocksa : Ilpocsemenue, 2023.
https://prosv.ru/product/fizika-7-klass-metodicheskoe-posobie02/

. Metoauyeckoe mocodue k yueOHuky ¢usuku 8 kimacca V.M. Ilepwiukuna, A.W. MBanosa. /

YepuukoBa O.A., I'magenkoBa C.H., Kynmpssues B.B. — Mocksa : Ilpocsemenne, 2023.
https://prosv.ru/product/fizika-8-klass-bazovii-uroven-metodicheskoe-posobie02/

. Meronnueckoe nocodue k yueOHuKy pusuku 9 knacca U.M. Ilepsimkuna, E.M. T'ytHuk, A.W.

WBanoBa M.A. Ilerposoii. / Yepnukora O.A., I'magenkosa C.H., Kyapssues B.B. — Mockga :
[MpocBemenne, 2023. https://prosv.ru/product/fizika-9-klass-bazovii-uroven-metodicheskoe-

posobie02/

. MeTtoaudeckoe rmocooue «Peanuzanus 06p330BaTeJ'IBHBIX Imporpamm CCTCCTBGHHOHaquOﬁ n

TEXHOJIOTUYECKOW HampaBlieHHOCTEeH Mo (pU3MKe C HCMOJIb30BAaHUEM OOOPYIOBaHHS IIEHTpA
«Touka pocray. / JlozoBenko C.B., Tpymmuna T.A. — Mocksa : LleHTp ecTeCTBEHHO-HAYYHOTO
Y MaTeMatuuyeckoro oopazosanus, 2021.

. Meronnueckoe nocobue «Lludposas nadboparopust no ¢pusukey». / [loanges O.A., XaHHaHOB

H.K., Xomenko C.B. — M. : Jle JIubpu, 2023.

. ®usuka. Jlugaktudeckue marepuansl. 7 kiacc (aBTopsl A. E. Mapon, E. A. Mapon). M.: [Ipoda.

Ousnka. J[nnaktuaeckue matepuansl. 8 kinace (aBTopel A. E. Mapon, E. A. Mapon). M.: Jlpoda.
Odwusuka. Junakrndeckue marepuansl. 9 kinacc (aBropsl A. E. Mapown, E. A. Mapon). M.: Jlpoda.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

. bubmumoreka [{OK https://m.edsoo.ru.
. DnexTpoHHOE MpuiiokeHne K yueOuuky A.B.Ilepoimkuna «Pusuka. 7 kmace» vHa www.drofa.ru.

DiekTpoHHOE MpuIokeHue K yueouuky A.B.Ilepsiikuna «®usuka. 8 kimaccy Ha Www.drofa.ru.

. bubnmmorexka BugeoypokoB 1o Pmsmke s 7-9  xmacco  «VIDEOUROKINET»


https://prosv.ru/product/fizika-7-9-klassi-rabochaya-programma02/
https://prosv.ru/product/fizika-7-klass-metodicheskoe-posobie02/
https://prosv.ru/product/fizika-8-klass-bazovii-uroven-metodicheskoe-posobie02/
https://prosv.ru/product/fizika-9-klass-bazovii-uroven-metodicheskoe-posobie02/
https://prosv.ru/product/fizika-9-klass-bazovii-uroven-metodicheskoe-posobie02/
http://www.drofa.ru./
http://www.drofa.ru/




