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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 IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuérom ¢eaepaibHON pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO H3YYCHHUS
¢u3MKN Ha NEATeTbHOCTHOW OcHOBEe. B mporpamme mo (usuke yUHUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHMUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUecKoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, MPEIOCTaBIsIeT Haubojee sICHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM 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 ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBIICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHblE M  HCIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenmn wsyueHus ¢(U3WMKA HA YPOBHE OCHOBHOTO OOIIETro 0O0Opa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoit @enepanuu (mpoTokosa 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;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (HOPMHUPOBAHHUEC
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ 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 oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN OMUCHIBATH U OOBSACHITH (U3UYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUI;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCIEIOBaHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

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

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

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

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJelO).

[Ipennaraemeiii B mporpamMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



Jab0paTOpHBIX PabOT M OMBITOB C YYETOM HWHIAMBUIYAIBHBIX OCOOCHHOCTEU
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

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

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWYuH. DuU3nyecKue
npuoopsl. [lorpentHocts n3mepenuil. 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
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBJICHHUN C TOMOIIBI0 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 Kbl U3MEPUTEIBHOIO IpUOopa.
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 MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
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: CTPOCHHME I'a30B, KUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) 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. HaGmonenue  siBieHHUN,  OOBSCHSIOMIUXCS  MPUTHDKCHUEM WA
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 CHUIJT MOJIEKYJISIPHOTO MPUTSKEHUS.
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.
SBneHne uHEpUUM. 3aKOH HMHEpUUHU. B3aumopaeicTBUE Ten Kak IMpUYMHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tella.
[InotHOCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBI0 AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTy. Cuila TsKeCcTH Ha Apyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHonencTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE 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 B3aUMOJECHCTBUIO TEI.
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 IUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

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

5. ONObITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI 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
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS 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.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHe IIaBaHUsl TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa OTPYKEHHOM 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,
JEUCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YaCcTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.

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

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [ [pumeHeHue mpaBusia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KITJ[ mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE.
Mexannueckass dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.
Hemoncmpauuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamopnvie pabomul u onvimaul.
1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10
TOPU30HTAJIbHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblUyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KVIACC

Pa3znea 6. TeruioBble sABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJI. ONBITHI, NMOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPUU.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKECHUUW MOJEKYJSIPHO-KUHETUYECKOU TEOPUHU.
CmaunBaHuE U KaOWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPrHUM:
TerIonepeaavya u CoBepiieHne padboTel. Busl Temionepenauun: TemionpoBOIHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KomnyectBOo TemnoTel. YaenbHas TEIIOEMKOCTH BEIIECTBA. e€IJIOO0OMEH U
TEIUIOBOE paBHOBeCHE. YpaBHEHHWE TeruioBoro OanaHca. [lmaBneHue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YJEJIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHHS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Mpunuuner pabotsl TemnoBbix aBurareneit KIIJ[ TemmoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmroieHue sIBJICHHN CMAaYMBaHMS M KaITMJUISIPHBIX SBJICHUH.
HaOmnroieHre TEII0BOTro paciupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a Mpu U3MEHCHHU O00bEMa W HArpeBaHUM HIIH
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITePaTypHI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepilieHHH PabOThI BHECIITHUMHU CHJIAMH.

. CpaBHEHHE TETIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habmoienue nocTostHCTBa TeMIEpATyphl PU TJIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomel u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKCHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OneIThl MO HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJJIOHE HITPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHHs BHYTPEHHEH DJHEpPruu Tejla B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIIOOOMEHA TMPH CMEIIMBAHUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTEIBLHOM BIIaXKHOCTH BO3AYXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJUYUHBI 3aPsAJI0B U PACCTOSIHUSI MEXKIY TEJIaMH ).



Onextpuyeckoe mnose. Hanpsyk€HHOCTh 3nekTpuueckoro mnosd. IlpuHumn
CYIIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA ANEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpOBOJHMKM W JOUAPNEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJKOCTAX U razax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTka nen. [locnenoBarenpHoe U apauieibHOE COEUHEHNE ITPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyns—JleHua.
DneKTpudecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosne. MarauTHoe mosne 3eMIM M €ro 3HadyeHHWe I KU3HM Ha 3emie. OmnbIT
Opcrenaa. MarHuTHOE 1MoJIE€ 3JIEKTPUYECKOTo ToKa. [[puMeHeHne 3J1eKTpoMarHuToB
B TEXHUKE. J[€iICTBHE MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSIHHOTO  TOKa. VCrnoJib30BaHHWE  3JIEKTPOJBHUIATENIe B  TEXHHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omneitel @apaned. SABnenne snekTpoMarHuTHOM MHAYKIMU. [IpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DJeKTpU3anus Tell.
JIBa poJia JIEKTPUUECKHX 3aps/I0B U B3aMMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOTA.
DNeKTpocTaTHIeCcKast HHAYKIHUS.
3aKOH COXPAHEHUS SJIEKTPUUECKUX 3apsI0B.
[IpoBOAHUKY U TUDJICKTPUKH.
MonenupoBaHue CUIIOBBIX TUHUMN AJIEKTPUUECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUMN TOK B KHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHune 31eKTpUueCcKOro HAMpsKeHUS! BOJIBTMETPOM.
. Peoctat u mara3uH cCONpOTUBIICHUN.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.

W X N U R W RE
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16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHue HEBO3MOXKHOCTHU Pa3/IeAEHUs MOJHOCOB MAarHUTA.
MopaenupoBaHuE MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 10j1e ToKa. DJIeKTPOMAarHmT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.
DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnbiTel Dapajnes.

3aBUCHUMOCTh HAMpaBJCHUS HWHIYKIIMOHHOTO TOKAa OT YCJIOBUH €ro
BO3HHUKHOBEHHSI.

DIIEKTPOTreHEepaToOp NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v oA W

10.
11.

12.

13.

14.

15.

16.

OnpiThl MO HAONIONCHUIO DICKTPU3AIMM TeA HWHAYKIWMEH U MpHU
CONPUKOCHOBEHUH.

HccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUUECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJimpoBaHHUE CUIIbI TOKA.

N3mepeHune U peryJupoBaHue HAIIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKa, WAYILETO 4YE€pe3 PEe3UCTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrOo
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HAINPSHKEHUM MPU TOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuUiia [Jis CWIbl TOKa MPU MAPAIIIEIBHOM COEIUHEHUU
PE3UCTOPOB.

OmnpeneneHue padboThHI ANEKTPUUECKOT0 TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa, UAYIIETO 4epe3 JaMIIOUYKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
W3yyeHne MarHuTHOTO TIOJISI IIOCTOSTHHBIX MAarHUTOB MPHU UX 00bEeTMHEHUN
U pa3JieJICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OOBITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI  B3aUMOJICHCTBUS
KaTYyIIKHA C TOKOM M MarHUTa OT CUJIbI TOKA U HAIIPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 u3ydeHue padoThl AIEKTPOIBUTATENS.

20. smepenue KII/] anekTpoaBUratesibHON yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUS JJICKTPOMArHUTHON WHIYKIIUU:
WCCIICIOBAHUE HW3MEHEHWM 3HAYEHHS W HANPABJICHHUS HWHAYKIHMOHHOTO
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. PaBHOyckopeHHOEe TMpsiMOsMHEHHOe aBmkeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

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

IIepsebiit 3ak0oH HproToHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[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
najgenus. JIBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh n meperpysku.

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

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. P€akTUBHOE ABUKEHUE.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaTou NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HalnroneHue MexaHMueCcKOro JBUXKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.



o u bk~ w

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

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

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa (HU3UKH.

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBHH TEJ.

M3meHeHne Beca Teia Mpu yCKOPEHHOM JBHKCHUH.

Ilepenaya uMmIrysabca py B3aMMOJAEHCTBUU TEII.

[TpeoOpa3oBanus SHEPTUM NIPU B3aUMOAECUCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH IIPU ABUKEHUU TeNa MO ACHCTBUEM
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 HAKIOHHOW IUIOCKOCTH.

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 MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Omnpenenenne pabOTHI CUIIBI TPEHHSI P PABHOMEPHOM JIBIDKCHHH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA 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 BOJIHBI. (CBOWCTBA MEXaHMYECKMX BOJIH. IIpomosibHble WM
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. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
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 YacCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

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

3. HccnepoBanue 3aBUCUMOCTH TEpHOJia KoJIeOaHUM MOJIBEIICHHOTO K HUTH
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, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojna  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoOJHBL.  CBolcTBa
ANeKTpoMarHuTHbIX BOdH. [llkana snekTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuuHelriHoe
pacripoctpanenue ceera. 3atmeHus ConHna u JIynsl. OTpaxenue csera. Ilimockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

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

JIunza. Xopa ayuen B inH3e. OnTudeckas cucrema (poToarnmapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontryeckas cucrema. bam3opyKkocTh U JaabHO30PKOCTD.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CrioxkeHue
CIEKTPAJIbHBIX LBETOB. J{uciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTryecKuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Toryuenue n300pakeHuii ¢ TOMOIIBIO JIMH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e50ro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH yIJia OTPaXEHUs CBETOBOrO Jyda OT yria
najieHusl.

2. M3yueHue xapakTEpUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3€pKajle.

3. HccnenoBanue 3aBUCHMOCTH yIUIA NPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJla
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlomyyeHnue n300pa’keHHI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
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5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOHMparomeit
JIMH3BL.
OnBITHI IO Pa3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH UX HAOJIOJCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnbiTel Peszepdopaa u mimanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue U NMorioueHne cBera aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmopens artomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiA0BOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHUS U TOTJIOIIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. Cnektp BOgopo/a.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKoOB: M3MEPEHUE HHEPIUM YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJIb MIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
1 000011IEHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO
OpU HU3YyYEHUH BCEro Kypca (pU3MKH, a Takke A MOATOTOBKM K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMEHY Mo (U3HKEe NIl 00ydJaroluxcs, BHIOPABIINX ITOT
y4eOHBbIN TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYynBaeTCsl JOCTUKEHHE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUM TPUPOABI M TEXHUKH, OBJAJECHUE YMEHUSMH OOBACHATH (pusmyeckue



ABJICHHS, NPUMEHSA I[IOJyYEHHbIC 3HAHUWSA, peElarTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIHATBHO JEITENLHOCTHBIN XapaKkTep JAHHOTO pa3/iea peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBIMOIHSIOT 3aaHUs], B KOTOPBIX UM IpeaJiaracTcs:
HAa OCHOBE IIOJIYYEHHBIX 3HAHWN pacro3HaBaTb M HAY4YHO OOBICHSTH
bu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TIOBCETHEBHOM JKU3HMU;
WCITOJI30BATh HAYYHBIC METOJIBI UCCICAOBAHUS (PU3NUCCKUX SIBJICHUH, B TOM
YUCJIE 1A POBEPKU TUIIOTES U MOTYUYEHHS] TEOPETHUECKUX BBIBOJOB;
OOBSCHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JIOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, IPAKTUYECKOTO UCTIOJIb30BAHUS PA3TUYHBIX HCTOUHUKOB
SHEPrUH HAa OCHOBE 3aKOHA MPEBPALICHUS U COXPAHECHUSI BCEX MU3BECTHBIX BHUJIOB
SHEPIHUH.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE 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-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEHMIIEH COCTABIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

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

- OCO3HaHWE LIeHHOCTH Oe3omacHoro oOpa3a >KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEIICKCUH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOTI'O e MpaBa y APyroro 4eaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTH€ B pEUICHUM NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - HHTEPEC K MPAKTUYECKOMY U3YUECHHIO MPOQPECCHIA, CBA3ZAHHBIX C (DU3HUKOI;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e - OpPHCHTALlUA HA TpPUMEHEHUE (PU3NYECKUX 3HAHUU I pelIeHHUs 3a7ad B
o0JacTh OKpy’Karollled Ccpelbl, [UIAHUPOBAaHUS IIOCTYNKOB M OLEHKH HX
BO3MO’KHBIX MTOCIEACTBUM JUIsl OKPYXKAIOLIEH cpeabl;

e - OCO3HaHME TJ00AJIHHOTO XapaKTepa HKOJIOTUYECKUX MpoOJieM M MyTed HX

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3UYECKON HAMPABICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHUH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOIIylH Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT chopMUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
e BBISBIATHL M XapaKTEpU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHMSI JIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIINXCS K (PU3HUYECKUM SIBIICHUSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIb30BAHUEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTaTh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BEIOUPATH CIIOCO0 pelieHus: yaeOHON PU3ndecKoii 3a1aun
(cpaBHEHHE HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp Haumbolee
HOAXOJISIIETO ¢ Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OTMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOBI 110 pe3yJibTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3UYHBIC METOJbI, UHCTPYMEHTHI U 3alPOCHI MPU TOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABICHNUS,

CaMOCTOSATENILHO  BBIOMpaTh ONTUMAIBHYIO (OpMYy TPEACTABICHHS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJayd W TOJJICpiKaHHE
O1arokeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSAMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKON NPOOIEMBIL;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JE€UCTBUS
no e€ JOCTIKEHHIO: paclpeiessaTh poyd, 00CYyXIaTb MpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBITOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO Pe3yibTara 1o
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH WICHAMU
KOMaH/1bl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYaIHsIX, TPEOYIOIINX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATENILHO COCTABJIAThH aJITOPUTM pelieHus (U3MIECKON 3aauul UK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIpeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NesATEeIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NyecKoro HMCCIENOBaHMS WJIM TMPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
IpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpHU pEeIIeHUH (PU3UUECKUX 3a/1ay WIN
B YTBEP)KJCHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOro.



INPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus B 7 Kjacce rnpeaMeTHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (uU3MUeckne ¥ XUMHUYECKHUE  SIBICHMUA,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BeullecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBUWKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUS, PaBHOJIEUCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYABL;

paznuuath sABIeHUS (qudQy3us, TEIIOBOE ABMKEHHUE YacTHIl BELIECTBA,
PaBHOMEpPHOE  JIBJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHus: TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
HHEPrUM) MO ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
OpUMEPHl ABWXKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npuposie, AEMCTBHE CUJIBI TPEHUS B NPHUPOJAE U TEXHHUKE, BIIHSHUE
aTMOoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEJHSs CKOPOCTb, CHJIa YIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BhITATKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(GUIMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMAIbHASL DJHEPTHsi), TpPH OMUCAHWUU TPABWIBHO TPAKTOBAThH
(bu3MYECKUIl CMBICI UCTIOJIB3YEMbIX BEJIMYHUH, UX 0003HAYEHUS U €AUHUIIBI
(bu3MYEeCKUX BEJIMYMH, HAXOAUTHh (OPMYJbI, CBS3bIBAIOIINE JIAHHYIO
(Gu3NYeCKyI0 BEIUMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TIpapUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;

XapaKTepU30BaTh CBOMCTBA TeNl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ysl TIpaBuJjIa CIOKEHUs CWI (BAOJL OAHOW MpsiMoil), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0J0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBJICHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYUHBI B (OPMYJIBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHbIE
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEZY ), Pa3IMYaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3ynbTaT, HAXOAUTh OLIMOKH B XOJAE OIbITa, JAEJaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCcKuX CBOMCTB TeN: ((OPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 IPEAJIOKEHHOTO 000pYJ0BaHUs, 3alIMChIBATh X0/
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHUsSI OT Beca Teja, KauyecTBa OO0pabOTKH MOBEPXHOCTEH Ten U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUM
IJIaBaHusl TeJl, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJTYYEHHONM 3aBHCHUMOCTH (DM3MYECKUX BEIUYUH B BUJC



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AENaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIETIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKHUBAIOIIAs CHJa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JNEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAysS TNPEII0KEHHON WHCTPYKIIMU: TPH BBITOJTHCHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYEHUE NCKOMOU BEIIMYUHBL;

COOJTFOIaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH TpU paboTe C 1abopaTOPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TPHUHIMIBI JEHCTBUS H3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHUCIE:
MOJAIIUITHAKK, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMET]p, BEICOTOMED, MOPIITHEBOIM HACOC, ApEOMETP), UCTIOJIB3Ys 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUN 1 HEOOXOUMBbIE (PU3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 30POBbS U COOTIOCHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

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

WCITOJIB30BATh MPHU BHITTOJTHCHUH yUEOHBIX 3aJaHUN HAYYHO-TTOMYJISIPHYIO
JIUTEPATYPY HU3UIECKOTO COJECPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJuYHO AeNiaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCSKTOB WU
y4eOHBIX WCCIEAOBAHMM, TP STOM TPaMOTHO HMCIOJB30BaTh W3y4YEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3MKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOCKTOB M HCCIEAOBAHHWM PaCIPEACITh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHECHUEM IUJIaHA JCUCTBUI, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

UCITIOJIB30BATh MOHATHSA: Macca ¥ pa3MeEpPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII WM HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS OHEPIUs, TEIUIOBOM JIBUTaTellb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMAuMBAaHUE, KaWJUIAPHBIE SIBICHUS, HCHApEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIONpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTpU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICUCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUE SABJICHHUS B MPHUPOJE:
NIOBEPXHOCTHOE HATSHKEHWE W KalNWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoae, usiydyeHue ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHMUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUYECKUX
SIBIICHU;

ONMKCHIBATh U3YyUYEHHBIE CBOIMCTBA TeN U (PU3HUECKHUE SIBJICHUS, UCIOJIb3YS
¢duznyeckue BEIMUMHBI (TeMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBIICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CrOpaHHs TOIIMBA, KOA()(PUIMEHT TMOJE3HOr0 JEHCTBUS TEIUIOBOU



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJEKTPUUECKUH 3apsil, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yIEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHUU TPABWIBHO TPAKTOBaTh (U3HUECKUNA CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3UYECKUE SIBICHUS M MPOILECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUI CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsja, 3akoH OMa JyIs ydacTka LenH, 3aKOH
Jxoynsa—JIeHna, 3aKk0H COXpaHEHHUs SHEPTUU, IPU 3TOM JAaBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKUE MPOLIECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH 00BsICHEHUE U3 1-2 Jornyeckux
IaroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUI,
bu3NYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peumate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPOOJEMbl, KOTOPbIE MOXHO PELIUTh TPU MOMOIIN
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIICIOBaHUs, J1€J1aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KaWJUISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
IoOMEAaM €€ TMOBEPXHOCTH, JJIEKTPU3ALUA TEI U B3aUMOJCHCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHMTHOTO MOJII HAa MNPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMyJIupoBaTh



IpoBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSAMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOM BJIAYKHOCTH
BO3/1yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIb30BAHMEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3MYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOAHUKA OT €r0 JUIMHBI, IUIOMAAU IONEPEYHOTO
CEUYEHUSA U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COCIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, CJenysl MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YJIbTaTaM UCCIIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBICHUE NPOBOJHMKA, pabdoTra H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIys MPEIIOAKEHHON MHCTPYKIUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0/IaTh MpaBUiia TEXHUKU 0€30MaCHOCTH TIPH padoTe ¢ 1ab0paTOPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, TAapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUUYECKOW OSHEPruu, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUYECKUX LENenl ¢
NOCJIEIOBATEIBHBIM U NApAJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3inyas
YCIJIOBHBIE 0003HAYEHUS 3TIEMEHTOB JIEKTPUUECKUX LENEN;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHPOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOMU



KU3HU 1) obecriedeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ mpudopaMu H
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIJICISATH HH(POPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEUYUBOUN MM MOXKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOTO COAECpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHeT, BiIaaeTb NpUEMaMHM KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0oOmias uMH(pOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJIEpKaHusl, B TOM YKCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATEIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IPU BBIOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTh 34 BBHINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koH1y oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHBHOCTh MEXaHWYECKOTO JBIKCHUS, Jaedopmarius
(ympyrasi, miacThyeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TIEPErpy3Ku, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEIO,
IIEHTP TSDKECTH TBEPIOTO TEiIa, paBHOBECHE, MEXaHMYECKUE KOJICOaHUS |
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh H JAIbHO30PKOCTH,
CIEKTPBI UCITYCKAHUsI W TOTJIONIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pasnmuyaTh SBJICHUS (paBHOMEPHOE W HEPaBHOMEPHOE NPSIMOJMHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIKEHHE, CBOOOJHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPYKHOCTH, B3aHMO/ICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPaKEHHE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE OEJIOT0 CBETa B
CHEKTp M CJOKEHHWE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JAaHHOE (PU3HUYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABMKEHUE IIIaHeT COJHEYHOW CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKHUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4Yd, PaJUOAaKTHUBHOE H3IyYEHUE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKHUX
SIBIICHUM;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN U (PU3NYECKUE SIBICHUS, UCIOIB3YS
(du3nyueckue BeIWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlECHUEe, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHMS, CWa YINPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIB,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUUAIbHAs HHEPrus Tena,
MNOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IOKAa3aTejlb MPEJIOMJIEHUS CpeAbl), NpPH OINHCAHUH
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH IpaUKH U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPryu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs HMITYJbCA, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alIUChIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3WYECKUE TPOIECCHl U CBOMCTBA T€J, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUMH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (OUPAOIIUECS Ha CUCTEMY U3 2—3 YpaBHEHMIA ),
UCTIOJB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUHUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBISBIIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE JUISl PEIIEHUs, MPOBOAUTH pPACUEThl M  OLIEHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TP TTOMOIIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  MPEANOJIOKEHUE, OLICHUBATh IPAaBHIIBHOCTh IOPAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUW WK
¢u3znyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPAaHEHHUsl HHEPrHM, 3aBUCHUMOCTh MepHoAa KoJeOaHUW NPy KHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIIMHEHHOE PaCpOCTPAHEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pakeHMsI IMpenMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, OMpeesss
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH MPU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs OT yria
NaJieHus): TIUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO CcOOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



¢uznyecKkux BeIMYMH B BUAE TaONMI U rpaduKOB, NeJaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBMKEHHUH, YCKOPEHHE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOr0 W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparolei JUH3bI, PaJUOAKTUBHBIN  (QOH): IJIAaHUPOBATh
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTU3UPOBATH MOJIYyYEHHBIE PE3YNIbTAThI C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIE TPHU3HAKK M3YyYEHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HyKJIIOHHAs! MOJIEITTh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBAaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MpHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH N7 obecriedeHust 0€30MacHOCTH TpU oOpaIieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpeie;

OCYIIECTBIISITh TOWCK HMHPOpPMAIMK  (PU3NYECKOTO COJCpKAHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMpeeNieHUs] JOCTOBEPHOCTH MOJIYYCHHON HHPOpMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu VIHTepHeT, BianeTb MNpPUEMAMU KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM MCCIIE0BATEIbCKON
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TMIpe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnsie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bu6nmorexa LIOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/] MTO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bubnmorexa LIOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHWe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BellleCTBA https://m.eds00.ru/7f416194
bubnunorexa LIOK
2.3 A 2
TPETATHRIC COCTONIIA BettecTRa https://m.edso00.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:keHUe U B3auMoAeiicTBUE Te
b K
3.1 MexaHH4ecKOoe OBUKEHIE 3 nbmorexa I10

https://m.edsoo0.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

bubnunoreka LIOK

32 Huepuii, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bu6nmoreka [IOK
33 Cuna. Braer o 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlaprerite xuAKocTA > https://m.eds00.ru/7f416194
bubnunoreka LIOK
43 ATMOC(epHOe AaBIeHHe 0 https://m.edso0.ru/7f416194
44 JlelicTBuE )KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bubmmoreka IIOK
>1 Paora i mowmocTs 3 ! https://m.edso0.ru/7f416194
but6mmorekxa [IOK
52 Hlpoctere MexarH3MEI > ! https://m.edso0.ru/7f416194
bubnunoreka LIOK
>3 Mexattireckas oHeprits 4 ! https://m.edso0.ru/7f416194
Hroro no paszneny 12
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 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 i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJIIEKTpUUYECKHE 3apsibl. 3apsyKEHHbIE Tea 7 1 bubnuotexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 IIEKTPOMArHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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 ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Te 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmorexa OK
' pacHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Paznen 5. KBanToBble siBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 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

IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

13

pas3iindaTth SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-ICCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue BJICHUS B IPUPOE,
MIPH 3TOM IIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKU) (PUZNUECKUX SIBICHUN

14

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (pU3MYECKHe BEIUYUHBL, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIB3YEMBbIX BEJIWYMH, HUX
0003HAaYEHUsI W EOUHUIBI (PU3NYECKUX BEJIMYMH, HAXOJIUTh
(dopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKTEepU30BaTh CBONCTBA Tel, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCNOJIb3YSl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaTb CIIOBECHYIO
(hopMynTUPOBKY 3aKOHa ¥ 3alHUCBhIBAaTh €ro0 MaTeMaTHYeCKOoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
quciae M B KOHTEKCTE€ CHUTYyalliii TpPaKTUKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH NPUUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHe W3 | — 2 JIOTWYeCKWX MIaroB ¢ omopoil Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (U3UUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONME (DU3MYECKHE BEIMYMHBI: HA OCHOBE
aHaJlu3a YCIIOBUS  3aJjaud  3alKChbIBaTh  KpaTKOE  YCJIOBUE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl UM TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHbIC, HEOOXOIUMBIC IS
peliCHUA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘-IﬁHHOfI

(bu3nYecKOoil BETUYHHBI

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(¢U3NYEeCKUX METOJ0B, B OIMCAHUM WCCIECIOBAaHHUSA BBIICIATH
MpoBepsieMoe  MpPEeNrnoyiokeHue  (TUmoresy),  pas3iaudath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTHh OMBITHI MO HAOTIOACHHUIO (PU3NYECKUX SIBICHUN WK
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSICMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJI OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBIIIOJIHATH MPSIMbIE U3MEPEHHUS C UCIOJIb30BAHUEM AHAJIOIOBBIX U
U(POBBIX MPUOOPOB, 3aMKUCHIBATh MMOKa3aHUS MPUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYroil C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HCCIEeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJIHATh HM3MEPEHHUs, CJIeAys MPeaJoKeHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(bu3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOALI 1O PE3yJibTaTaM UCCICAOBAHNA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpPEHHs (PU3UUECKUX BEIUYMH, CIETys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

UCKOMOM BEITUYUHBI

coOnroAaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3bplBaTh MNPUHIUMBI JCUCTBUS TNPUOOPOB U  TEXHUYECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBHUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

UCIIONIb3YS 3HAHHUA O CBOMCTBaX (PU3MYECKHX SBJICHUN U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

NPUBOAMTH TpUMEpPHl (HAXOIUTh HHGPOPMAIMIO O MPHUMEPAXx)
NPaKTUYECKOrO  HCIOJIb30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn ¢ TpudOpaMH M TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpelie

1.16

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpMauu B cetu HTepHET B
COOTBETCTBUU C 3aJaHHBIM IIOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUW U MYTEM CpPaBHEHHS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOM HITH

MOJKET OBITH HeﬂOCTOBCpHOﬁ

1.17

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHu
Hay4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoAepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaLIUY U3 OJTHOM 3HAKOBOU CHCTEMBI B JPYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIK (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YyYEHHBIN IOHATUHHBIN anmapar Kypca

(I)I/I3I/IKI/I, COIMPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHCﬁ

1.19

MpU  BBIOJIHEHWW  y4EOHBIX MPOEKTOB M HCCIENOBAHUM
pacmipenenaTh O00s3aHHOCTH B TPYINIe B  COOTBETCTBUH C
MOCTaBJICHHLIMHM 33JauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEMCTBUI, aJeKBAaTHO OIEHHWBAaTh COOCTBEHHBIM BKJIaJ B
JIeATeIbHOCTD TPYIIIbL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX




8 KUIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

11

HCIIOJBb30BAaTh IIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIlleM MHpE, B TOM uucie GU3NYECKUE SBJICHUS B IIPUPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBJICHHUA,
UCHONb3ysd (U3MYECKHE BEJIUYMHBI, IPU ONHUCAHUM IPABUIIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCIOJB3YyEeMBIX  BEIHYHH,
00O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONIME JaHHYIO (HU3MYECKYI0 BEIHMYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKH U3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBJICHUS U TIPOLIECCHI,
HCIOJIb3Ysl WM3YUYEHHBIE 3aKOHBI, INPU OITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

OO0BSCHATH (hM3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluii TMPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH TIPUUMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 moruyeckux maroB ¢ MOMOIIBIO 1 — 2 M3y4EeHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemarb pacy€THbIE 3a7a4u B 2 — 3 JIEUCTBHS, UCIOJIb3YS 3aKOHBI U
(dbopMyIbl, CcBsi3pIBatolMe (DU3MYECKHE BEIWYUHBI: HA OCHOBE
aHalii3a YCJIOBHUA 3a/1a4M 3alMChIBATH KPaTKOE YCIOBHE, BBISBIISTH
HEJOCTAaTOK JAaHHBIX JUIS PEIICHUs 3a/Ja4yd, BBIOUPATh 3aKOHBI U
(dbopMyIbl, HeoOXouMBbIE AJisi €€ peleHus, MPOBOAUTh PACUEThl U
CpPaBHHMBATh IIOJIyYEHHOE 3HAueHUE (PHU3UYECKONW BEIMYUHBI C

HU3BCCTHBIMH JaHHBIMU




1.8

1.9

pacrno3HaBaTh IMpPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPHU MOMOIIU
(GU3MUECKUX METOJOB, WCIOJB3ys OINHUCAHUE HCCIICTOBAHMS,
BBIJIETISITH IPOBEPSIEMOE MIPEIOJI0KEHHE, OLICHUBATH NMPAaBUIBLHOCTh

nopAaaKa ImpoBCACHUA UCCIICAOBAHUS, ACIaTh BHIBOABI

MPOBOJIUTH ONBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Tel:  (OopMynHpoBaTh  MPOBEPSIEMBIE
NPENOoJI0KEeHNs, CcOOUpaTh YCTAaHOBKY U3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

1.11

BBIIIOJHATH IPSMBIE M3MEPEHHs C HCIOJIB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATH
pe3ynabTaThl  M3MEpEeHUM ¢  ydéToM 3aJaHHOM  aOCONIOTHOM

MOrPEMTHOCTH

MPOBOJIUTh HCCIIEOBAHUE 3aBHUCHMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYrOM C HCIOJb30BAHUEM IIPSAMBIX H3MEPEHUI:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAsJoXEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TAOJIULl U TpauKOB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpeHUs1  (U3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY, CI€ysl NPEIIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS H3YUYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBAaX (U3MYECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 10 CX€MaM MU CXEMaTUYHbIM PUCYHKaM, COCTABJISATh CXCMbI
QJICKTPUYCCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaYCHUS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)

MPAKTUYECKOTO  HCIOJIb30BaHMSI ~ (U3MYECKUX  3HAHUM B




1.17

MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH
oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,
COXPAaHEHUS 3J0POBbS M COOJIOACHHS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HH(pOpMammu (U3UYECKOTO COACPKAHUS B
cetu IHTepHET, Ha OCHOBE UMEIOIIUXCS 3HAHUH U MTyTEM CpaBHEHHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(DOpMANHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

1.18

UCIOJb30BAaTh IIPU BBINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATYpy (PU3HUECKOro COIepIKaHus, CIIPAaBOYHEIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BianeTb NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUK U3 OJHON

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpaTKUE YCTHBIE
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MUECKOTO COAEepKaHUS, B TOM YHUCJE MYOIUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOMN UIT UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BaTh M3YUYECHHBIM TMOHATUWHBIN amnmapar

Kypca (pU3MKH, CONTPOBOXK/IaTh BBICTYIUIEHHE IIPE3EHTALUEN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aMMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI
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NPOBEPAEMOro
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11

HCII0JI30BaTh U3YUCHHBIC ITIOHATHUA

1.2

13

14

1.5

pas3iinydaTth ABJIICHHA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh IPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIlleM MHpE, B TOM uucie GU3NYECKUE SBJICHUS B IIPUPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4yeOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBJICHHUA,
UCHONb3ysd (U3MYECKHE BEJIUYMHBI, NPU ONHUCAHUM MPABUIILHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  HCIOJB3YyEeMBIX  BEIHYHH,
00O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONIME JaHHYIO (HU3MYECKYI0 BEIHMYMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKH U3yUEHHBIX 3aBUCUMOCTEH

(bUBUYECKUX BEITMYUH

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SBJICHUS U TIPOIECCHI,
HCIOJIb3Ysl WM3YUYEHHBIE 3aKOHBI, INPU OITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

1.6

O0BSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMid MPaKTHKO-OPHEHTUPOBAHHOTO XapakTepa:
BBISIBJIATH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHHE U3
2 — 3 JIOTUYECKUX IIaroB ¢ TMOMOIIBI0 2 — 3 W3y4YEHHBIX CBOMCTBA

(bHSI/I‘ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU

1.7

pemaTh pacuéTHBIE 3a7a4ydl (OMHparoImuecs Ha cucrtemy u3 2 — 3
YpaBHEHMI), HCIONB3Ys 3aKOHBI U (OPMYINbBI, CBA3BIBAIOIINE
¢u3nveckne BETUYMHBI: HA OCHOBE aHallM3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIONINE WM
M30BITOYHBIC TAHHBIC, BRLIOUPATh 3aKOHBI M (POPMYIIBI, HEOOXOTUMBIE
AJid pCIICHUA, MPOBOAUTH paC‘-IéTI:I U OLCHUBATH PCATTMCTUYIHOCTDH

MOJIYY€HHOTO 3HAUeHUS (PU3NMUECKON BEITMUNHBI




1.8

pacro3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO DPEUIMTh MPH MOMOLIH
(hU3UYIECKUX METO/IOB, UCTIONB3YSl OMIMCAHUE UCCIICIOBAHUS, BBIJICIIATh
MIpOBEpsieMOe MPENOI0KEHUE, OICHWBAaTh MPABHILHOCTH MOPsIKa
MPOBEJICHUS] KCCJICIOBAaHMs, Je/IaTh BBIBOJbI, HHTEPIPETUPOBATH

pe3yabTaThl HAOMIOICHUN U OIBITOB

1.9

1.10

MPOBOAUTH OMNBITHI 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU
(U3NYECKUX CBOWCTB TEJ: CAMOCTOSATEIILHO COOMpATh YCTAHOBKY U3
M30bITOYHOrO Habopa 000pYyIOBaHMsI, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI

MIPOBOAUTh HPU HEOOXOJAUMOCTH CEPUI0 TPSAMBIX H3MEPEHUH,
OIpeiesisisl CpeHee 3HAYCHHe H3MepsAeMOil BeaHuuHbI ((POKYyCHOE
paccTrosiHie coOMparoIel JIMH3BI), 00OCHOBBIBATH BBHIOOP criocoba

U3MEpEeHUS (M3MEPUTEITHHOTO prbdopa)

1.11

MPOBOJIUTHh HCCJICAOBAHUE 3aBUCUMOCTEH (DM3MYECKUX BEIIMYUH C
HCMOJIb30BAHUEM MPAMBIX U3MEPEHHI: TITIAHUPOBATH UCCIIECIOBAHHUE,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (DMKCHpPOBATh PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIC TAOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOABI 1O PE3YyJIbTaTaM UCCICAOBAHUA

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpPEHUsT  (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIMOJHATh W3MEPEHHS, CIEAys MPeIOKEHHON
WHCTPYKLMU, BBIYUCIATH 3HAYEHUE BEIUYHHBI M aHATM3UPOBATH
MOJYYEHHBIE PE3YJNbTaThl C YUETOM 3aJaHHOM TOTPEUTHOCTH

U3MEPEHUN

1.13

1.14

CO6JIIO,Z[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOpPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuajibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUYCUHBIH
HWCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTO sApa

1.15

XapaKkTepu30BaTh MPHUHIUIBI JCUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOHW HA MX OINHCAHMS, HCHOJIbB3Ys
3HaHUS O CBOMCTBAaX (IM3WYECKUX SIBICHUH U HEOOXOAMMBIE

(buzmvIecKrne 3aKOHOMEPHOCTH




1.16

HCIIONB30BAaTh CXEMBl M CXEMAaTUYHBIE PUCYHKH H3YyYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIBbHBIX  NPUOOPOB  H
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUH Y4eOHO-TPAaKTUUYECKUX
3aJ1a4, ONITUYECKUE CXEMBI JJIs IOCTPOEHUS U300paKEHUH B IIJIOCKOM

3epKajie U coduparouieit TuH3e

1.17

1.18

1.19

1.20

MPUBOJUTh TpUMEpHl (HaXoAWTh HH(MOpPMALKMIO O MpUMEpax)
MPAKTUYECKOTO  HCIONB30BaHMS ~ (U3NYECKUX  3HAHUH B
MOBCEIHEBHON JKM3HM JuIg oOecredeHus Oe30MacHOCTH IpHU
oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOHCTBaMH,
COXPAHEHUS 3JIOPOBbS M COOJIOJACHHUS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOUIEH cpene

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEepHET, cCaMOCTOATEIbHO (HOPMYIUPYs TOMCKOBBIN 3a1mpoc,
HaxOJUTh IYyTH OINPEICICHUS JOCTOBEPHOCTH  IOJTYyYECHHOM
nH(pOpPMAaLUM HAa OCHOBE HMMEIOIIUXCS 3HAHUW U JTOTIOJHUTEIbHBIX

HCTOYHHNKOB

WCIOJb30BAaTh TMPHU BBHIMOJIHEHUH YYEOHBIX 33JaHUN HAy4HO-
MOMYJISIPHYIO JTUTEpaTypy (PU3MUYECKOro COAEp)KaHusl, CIIPaBOYHBIE
MaTepuaibl, pecypchl ceTd MHTepHeT; Bhaaerh npuémMamu
KOHCIIEKTHPOBAHUS TEKCTa, Ipeodpa3zoBaHus HH(GOPMAIIIH U3 OHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIE NMHUCHMEHHBIE M YCTHBIE COOOINEHHUS Ha
OCHOBE HMH(pOpPMAIIMM M3 HECKOJbKHUX HMCTOYHUKOB (PU3UYECKOTO
coJiep>KaHusl, MyOINYHO MPECTABIATh PE3YAbTaThl TPOSKTHON HUITN
WCCIEAOBATEIbCKON  NEATeNIbHOCTH, TpPH  3TOM  TI'PaMOTHO
WCIONIb30BaTh HM3yYCHHBIM TOHSATUUHBIA ammapar HW3y4aeMoro
pasnena (U3MKU U CONMPOBOXKAATh BBICTYIUIEHHE IpE3eHTalueil ¢

y4€TOM 0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB

1.21

MIPH BBIMOJTHEHUN YI€OHBIX MTPOEKTOB U UCCIEIOBAHUN (PU3HUECKUX
MIPOLIECCOB paclpeAessaTh 00A3aHHOCTH B TPYIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM ILJIaHA
JNEWCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OILICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATCILHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJEWCTBUE, MPOSABIAS  TOTOBHOCTh

pazpemath KOHQIHKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaena 3J1eMEeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O MNpupoje. SIBIeHHS NPUPOIBL.
dusznueckne SBICHUS: MEXAHWYECKHUE, TEIUIOBEIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckue BenuuuHbl. UM3MmepeHue (U3HUECKUX
BenuuuH. @Dusmueckue npubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOH&Y‘IHLI?I MCTOA IIO3HAHMA: Ha6J'IIOI[eHI/IC,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE THIIOTC3,
OKCIICPUMCHT II0 TIIPOBEPKEC THUIIOTE3, 00BsICHEHHE

HaOJIFOaeMOT0 SIBJICHUS
Onucanve GpU3NUECKUX SBICHUN C TOMOIIbIO MOJIENIEN

[TpakTyeckue paboOTHI:

###Par##113mepenne paccTOSIHUM.
#eHPar###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

###Par#t#OnpeneneHue pa3MepoB MaJbIX Tell.
#HH##Par###13mepenne TemrepaTypbl TpH  TIOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhL

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHNU BELIIECTBA

2.1

#H#Par###CTpoeHue BeliecTBa: aTOMbl M MOJIEKYJIHI,
ux pasMepbl. ONBITHI, OKAa3bIBAIOLINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/[Biokenne  dvactun  BemiecTBa.  CBs3b
CKOPOCTH JBMIKEHHUS YaCTUIl C TeMIlepaTypoi.

BpoyHoBckoe nBmxenue, 1uddysus

2.3

B3anmoneicTBre 4acTUI BELIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




###Par### Arperatuoie COCTOSTHUS BEIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpuCTAUTMYECKUX)  TeJl.  B3auMOCBs3b  MEXKIYy
CBOMCTBAMH  BEIIECTB B  Pa3HBIX  arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco00eHHOCTH arperaTHbIX COCTOSTHUHN BOBI
[TpakTuyeckune paboOTHI:
#H#Par###01enka 1uaMeTpa aroMa METOJIOM PSAOB (C
HcIonb30BaHueM (pororpadumii).
2.6 H#HHHPar###0nbITel 0 HAONIOACHUIO  TEIJIOBOTO

pacuIpeHust ra3os.
#HAH#Par#H#0nbITl 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHUE. PaBHOMepHOE 31
' HEPABHOMEPHOE JABU)KECHHE
#HH#Par###Cropocts.  CpenHsii ~ CKOpPOCTb  IIpHU
3.2 HEPAaBHOMEPHOM JBM)XEHHUU. Pacuér myTu U BpeMeHu
JIBUKCHUS
SIBnenue uHepuuu. 3aKOH MHEpLMU. B3aumoneicTsue
3.3 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
34 ###Par###1InotHocTs BemiecTBa. CBsA3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BEIleCTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. M3amepenue cuibl ¢
' IIOMOUIBIO AUHAMOMETPA
37 ###Par#t#IBnenne tarorenus u cuia tsbkectd. Cuna
' TSDKECTH Ha APYyTux maHeTtax. Bec Tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBXEHUS U TPEHHUE MOKOS.
' Tpenue B npupoje U TEXHUKE
39 #HH##Par###Cnoxxenne cuj, HANMpaBICHHBIX IO OJIHOMN
' npssMoi. PaBHOAECHCTBYOIAs CUIT
3.10 [TpakTuyeckune pabOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHXKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOMIIE M Tak pganee). OmnpeneneHue cpenHei
CKOPOCTH CKOJBXEHUS Opycka WM [Iapuka TIo
HAKJIOHHOM T1uiockocTH. OrmpeaeneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopmariuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl.  OMBITB, JIEMOHCTPHUPYIOIIHE
3aBHCHMOCTb CHJIbI TPEHHSI CKOJIBKEHHSI OT Beca Teja U

XapakTepa CONPUKACAIOIINUXCS TOBEPXHOCTEN

®Ou3nYEeCKHEC SIBICHUS B npupoaec: NpuMEpbl ABUXKCHUSA C
Pa3iIM4HbIMU CKOPOCTAMU B JKMBOH U HEXKMBOU mpupoac,

IICP'ICTBPIG CUJIbI TPCHUSA B ITPUPOAC U TCXHUKE

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/IBIX TEJI, JKUIKOCTEI 1 TA30B

4.1

4.2

I[aBJ'IeHI/Ie TBép,[[OFO tena. CrocoObl YMCHBUIICHUS U
YBCIIUUCHUA OaBJICHUSA
I[aBHeHI/Ie raa. 3aBUCUMOCTh JaBJICHHUA Ta3a OT

00BEMa, TEeMIepaTyphl

4.3

4.4

4.5

4.6

4.7

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCI1aMHU, XUAKOCTAMH U

razami. 3akoH Ilackang. ITHeBMaTHYeCKHe MaIIMHE

3aBUCUMOCTH JaBJICHUA JKHUIKOCTH OT FJ'Iy6I/IHI)I.
I'mppocratnueckuit rapaaokc. Coobmatommuecs

cocynsl. ['uapaBnnueckie MeXaHU3MbI

AtMochepa 3emsin u  aTMocepHOe J1aBICHHE.
[TpyyuHBI CyIIECTBOBAHUS BO3IYIIHOM 00OJIOYKH
3eMuIH. OnbIT Toppuuennu. 3aBHUCHMOCTh
aTMOC(epHOro JABICHHUS OT BBICOTHI HAJ YpPOBHEM
Mopst

W3mepenue atmocgepHoro nasineHus. [IpuGops mist
U3MepeHus aTMOC(HEpPHOro AaBJICHUs

[elicTBHe KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX
Teno. BelTankuBaromasi (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxomnnaBanue

4.9

[TpakTuueckue paboThI:

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOAE OT
o0béMa TOrpyKEHHOH B JKUIKOCTb YacTH Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTb. IlIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOLIEN CUJIbI, IEUCTBYIOLIECH
Ha TeJI0 B JKUAKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOLUE 3aBUCUMOCTb  BBITAJIKUBAKOLICH
CHWJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMa
IOTPYKEHHOW B KUIKOCTh YaCTH TeJa U OT IUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM W  OIpeaesieHHe  eé

rpys3ononb €MHOCTH

4.10

@duzuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMoc(epHOrO0 JaBJICHWUS HA JKUBOH OpraHu3M,

IJIaBaHUE PBIO

411

TexHUuYecKkne yCTpPOWCTBA: COOOMIAIOIINECS COCYIbI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIITHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanunueckas pabota

5.2 Mexannueckass MOIIHOCTh

53 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HaKIOHHAas

' MJI0CKOCTh. [IpaBmiio paBHOBECHS phIyara

5.4 [IpumeneHue mpaBuiia paBHOBECHUS pbldyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHuku. Koaddunment

55 ITIOJIE3HOTO IEWCTBUS MEXaHU3MOB. [Ipoctrie
MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN

o.7 Kunernueckas sHeprus

5 g [Tonnas mexanuudeckasi FHEprus. 3aKOH U3MEHEHHS U

COXpaHEeHMs] MEXaHNYECKON YHEPTHH




5.9

5.10

[TpakTrueckue pabOTHI:

#HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TPHU
PaBHOMEPHOM JIBIDKEHHU Teja MO TOPU30HTAJILHOM
noBepxHOCTU. MccnenoBaHue YyCIOBUH paBHOBECUS
peryara. Msamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa cCOXpaHEHUsI MEXaHUYECKON IHEPTUU

duznyeckue SBJICHHUS B npupoac: pbiHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckne YCTpOMCTBa: pbluar, MOABUKHBIA U
HETOABUKHBIN OJIOKH, HAKJIOHHAS TUIOCKOCTh, TPOCTHIE

MCXaHU3MBbI B 6BITy

[IpoBepsiemble Y1eMEHTHI COTePKAHUSA

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca M pa3Mepsl
MoJIeKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYH}IpHOKHHeTI/I‘IeCKOﬁ TCOpHUn

Mogaenu TBEPAOro, JKUAKOIO U Tra3000pa3HOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHble
Tena

OOBsicHEeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TEIl
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMaunBaHUE U KaWUISIPHBIE SBJICHUS

TennoBoe pacmMpeHne U cKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABMXKCHUSA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TEIJIONepeIauu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KommuectBo  TemnoTel.  YaenbHas  TEIMIOEMKOCTb
6.9
BEILECTBA
TenmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
6.11 [InaBneHne u  OTBEepAECBaHME  KPUCTAIUIMUECKUX
. BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
6.12 Kunenue. VYaenbHas Terora mapooOpa3oBaHuUs.
. 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTa CrOPaHUs
[Mpunmuner  paboTel  TeruoBbix apurateneid  KIIJ
6.15 TEIJIOBOTO JIBUTATENs. TeroBbIe ABUTATENIM U 3alIUTa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboTHI:
H#HHHPar###0nbITEI TI0 OOHAPYKEHUIO JCHCTBUS CHUIT
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
HHHPar###ONBITEl 0 BBIPALIMBAHUIO  KPHUCTAJJIOB
6.17 IIOBapEHHO COIM MM caxapa.

#HHPar###0neITEI 0 HAOMIONEHUIO  TEINIOBOTO
paciIMpeHust ra30B, )KUJIKOCTEH U TBEPIBIX TeJl.
#H#Par###Onpenenenue qaBieHus Bo3ayXxa B OaJuioHe

LIIIPULA.




H#HHAPar###0nbIThl, NEMOHCTPUPYIOLUIUE 3aBHCHUMOCTD
JaBJICHUS BO3[yXa OT ero o0b&Ma W HarpeBaHUs WU
OXJIQXKICHUSI.

###Par##1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHMOCTH  JITUHBI  CTOJNOWKA  JKHIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###Par###Habmonenne  W3MEHEHUST  BHYTPCHHEH
SHEPTUM Tejla B pe3yjbTaTe TEeIionepesadyl u paboThl
BHEITHUX CHII.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUH XOJIOIHOM U TOpsiueld BOJBI.
#H#Par###OnpeneneHue KOJINYECTBA TETLJIOTHI,
MOJIY4EHHOTO BOJIOM TIPH TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUITUHAPOM.

###Par#H#OnpeneneHne  yAenbHOM  TEMJIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanue mpoiiecca UCTIapeHuUs.
#HH#Par###OnpeneneHue OTHOCUTENBHON BIIAXXHOCTH
BO3/1yXa.

#H##Par###OnpeneneHue yAETbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE
HATsDKEHHE W KalWUIAPHBIE SBICHHUS B TPUPOAE,
KPHUCTAaJTBI B IPUPOJIE, M3 mydeHue ColHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckne yCTpONCTBA: KaNWUIAPBI, IPUMEPHI
WCII0JIb30BaHUsI KPUCTAIIJIOB, KUAKOCTHBIN TEPMOMETD,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHU.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1

Onextpu3zanus Tell. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIbI B3aMMOJEHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUSL MEXKAY TEIaMH )
DJIEKTPUYECKOE noJe. Hanpsioxkéanoctsb

7.3 anekTpuyeckoro mois. IlpuHnun —cyneprno3unuu
ANEKTPUUECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuKH
U JTUDJICKTPUKHU

7.5 3aKOH COXpaHEHHsI SJEKTPUUECKOTO 3apsiia

- DJeKTpUYECKUA  TOK. YCIOBHS  CYIIECTBOBAHHUS

' AIEKTPUYECKOT0 TOKa. MICTOYHMKM MOCTOSTHHOTO TOKA
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTSAX M razax

. Onektpuueckass uenb. Cuna TOKa. DIEKTPUUYECKOE

' HaIpsKEeHUe
29 CornpoTuBieHne MPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEIIECTBA

7.10 3akon OMa 11 yJacTKa 1enu
[TocnenoBarenbHOE W THapalieIbHOE COEIMHEHHUE

7.11
MIPOBOTHUKOB
PaGora ¥ MOIIHOCTH JIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenua

213 DNEeKTpUYeCcKHe IeNu U MOTPEOUTENH dIEKTPUUECKOM

' sHepruu B ObITy. KOopoTKoe 3aMbIkaHme
[TocTostHHBIE MarHuTHl. B3anmoelicTBrEe MOCTOSHHBIX

7.14
MarHuTOB
MarnutHoe mnosne. MarHutHoe mojie 3eMiIM U €ro

7.15
3HA4YEHHE VIS )KU3HU Ha 3emiie

216 Oneir Opcrena. MarHuTHOe TMOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMCHeHI/Ie QJICKTPOMAruuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEKTPOIBUTATENb MOCTOSIHHOTO TOKa. Mcnonbs3oBanue
AJIEKTPOJBUTATENIEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

OnbiTel  @apajned. SBieHue  AJIEKTPOMArHUTHOU

naaykuuu. [Ipasumno Jlenna

DJeKTporeHepaTop. CrniocoOsl MOJIy4eHUs
AIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTaHIMM  Ha

BO300HOBJISIEMBIX UCTOYHHKAX OHECPIrun

[TpakTuyeckue paboOTHI:

OMnBITHI 10 HAOTIOICHUIO SJICKTPU3AIUH TEJT UHIYKIIUEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO OIS HA
MPOBOJTHUKY U JHAJICKTPHKH.

COopka u mpoBepka pabOTHI DJIEKTPUUECKOU IEMHr
MOCTOSTHHOTO TOKA.

W3mepeHue u peryimpoBaHHUe CUIIbI TOKA.

W3mepenue u peryliupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
4yepe3 pe3UCTOp, OT CONPOTHBIEHHS pE3NCTOpa M
HANPSDKEHUS Ha Pe3UCTOpe.

OmnbITHI, JIEMOHCTPUPYIOIIIHE 3aBUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIAIH ITOTICPEYHOT0 CEUCHHS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNIEOBATEIPHOM COEJAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa AJsl CUJIBI TOKA MPU MApaIeTEHOM
COeIMHEHNU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4Yepe3 Ppe3nucTop.
OmnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, MAYILETO Yepe3 JTaMITOUKY, OT

HanpspkeHusa Ha Held. Onpenenenue KITJ[ narpeBatens.




7.21

Hccnenosanue MAarHUTHOTO B3aUMOICUCTBUS
MOCTOSIHHBIX MarHuToB. M3ydyeHWe MarHuTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU HUX OOBEIWHEHUU W
pazaenenuu. MccienoBanue qeiCTBUS SIEKTPUUECKOTO
TOKa Ha MAarHUTHYIO CTpEJKY. OnEBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHUIBI
B3aUMO/JICUCTBHUSI KAaTYIIKH C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. M3yuyeHue
JICUCTBHSI MarHUTHOT'O TOJS HA MPOBOAHUK C TOKOM.
KonctpynpoBanue " U3y4yeHue paboThl
BIIEKTPOJBUTATENS. H3mepenne KII
AJIEKTPOJIBUTATEIbHON  yCTaHOBKU.  OMNBITBI  TIO
HCCIICIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON
WHIYKLIWW: HWCCIEAOBAHUE W3MEHEHUUM 3HAYEHUsS U

HaIllpaBJICHHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
ABIIEHUST B aTrMocdepe, DIIEKTPUYECTBO  IKUBBIX
OpraHU3MOB, MArHUTHOE ToJIe 3eMiu, Apei( MoI0CoB,
POJIb MAarHUTHOTO TIOJIS JIJIS )KU3HU Ha 3emiie, TIOJIIPHOE

CHUSIHUEC

1.22

TexHUYecKrne yCTPOMCTBA: SJIEKTPOCKOIl, aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK ICKTPUUECKON SHEPTUH,
AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HArpeBaTeNIbHBIE
ANEKTPOTPUOOPHI (mpumepsI), JJIEKTPUYECKUE
NpEaAOXPaHUTECIN, JJICKTPOMArdHuT, JJICKTPOJABUTATCIIb

MMOCTOAHHOI'O TOKA, rCHEPATOP MOCTOAHHOI'O TOKa




9 KIIACC

Kon

paszaena

Kor [IpoBepsieMbIe 3IEMEHTHI COJIEPIKAHHS
DIIEMEHTa
MEXAHWYECKUE SABJIEHUA
8.1 Mexanuueckoe JABWKEHHE. MarepuajibHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTETBLHOCTh MEXAHUYECKOTO JIBUXKEHUS
8.3 PaBHOMEpHOE MPsIMOTMHEHHOE IBHKCHHE
###Par##HepaBHoMepHOE MIPSAMOJIMHENHOE
8.4 nBrxeHne. CpeiHsisi 1 MTHOBEHHAs! CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBUKCHUU
8.5 Vcekopenne.  PaBHOYCKOpEHHOE — NPSMOJIMHENHOE
' JIBUKCHHE
8.6 #H#Par###CBo0oanoe magenue. OnsITel ['anuies
###HPar##PaBHoMepHOE ABM)KEHHUE MO OKPYKHOCTH.
8.7 Ilepuon u yactora obOpamienus. JluneliHas u yriosas
ckopoctu. LleHTpocTpemMuTenbHOE YCKOpEHne
8.8 ITepssiit 3akoH HproTOHA
8.9 Bropoii 3akon HeroroHa
8.10 Tperuii 3akoH HeroToHa
8.11 HHHPar##H# [puHIMI CyTIepIIO3UIIUU CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
513 #A#Par#H##Cuna TpeHus: cuia TPEHUs CKOJIbKEHUS,
' CHJIa TPEHHSI TTOKOS, APYTHe BUIBI TPECHUS
#H##Par###Cuna TsDKECTH W 3aKOH  BCEMHPHOTO
514 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaCHUS
81 IBwxenune mmaner Bokpyr Comnnma.  Ilepsas
15 KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpy3ku
816 PaBHOBecme marepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par###PaBHOBeCcHE TBEPIOTO TEJA C 3aKPEIIIEHHON
' 0ChI0 BpanieHust. MomeHT cuiibl. LleHTp TsxkecTn




8.18

Nmnynbc Tena. 3menenue ummyibca. UMmynbe Criibl

8.19

3aKkoH COXpPAaHCHUA UMITYJIbCA

8.20

#H#HPart##PeakTHBHOE IBUKECHUE

8.21

Mexanndeckas pa60Ta 1 MOIIHOCTb

8.22

8.23

8.24

8.25

PabGora cun TsxkectH, ynpyroctd, TpeHus. CBs3b

SHEPIrUuu 1 paboThl

IToTennmanbHast SHEprusa TC€ja, MNOAHATOrO Han

MOBEPXHOCTHIO 3eMJIU
IToTeHumanbHas YHEPIUs CKATOU MPYKUHBI

#H#Par###Kunetnueckas  sHeprus. Teopema o

KWHETHYCCKOH OHCPIUHr

8.26

HAHPar#t#3akoH coxpaHeHUsI MEXaHUYECKOU SHEPTUU

8.27

[TpakTuyeckue paboOTHI:

OrnpeneneHne CpeHel CKOPOCTH CKOJIBKEHUs Opycka
WIA JIBUKCHUS IIApUKa IO HAKIOHHON IUIOCKOCTH.
OnpezneneHne yCKOPEHUS TeJa IPU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM IIPH
PaBHOYCKOPEHHOM  JBMKEHHUM  0e3  HayalbHOU
CKOpOCTH.

[IpoBepka THUIOTE3Bl: €CIM MPH PABHOYCKOPEHHOM
JBUKEHUM 0€3 HauaJbHOW CKOPOCTU IYTH OTHOCSITCS
KaK psA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIUE
MMPOMECIKYTKHU BPEMCHU OWMHAKOBEI.

HccnenoBanue 3aBUCHUMOCTH CHJTBI TPEeHUS
CKOJIB’)KCHHA OT CHJIBI HOPMaJIbHOTO  JaBJICHUA.
Onpenenenne kodPUIMEHTa TPEHHUS CKOJIBKECHHUS.
Onpenenenne XKECTKOCTH MPYKUHBL. OrmpenencHue
paboThl CUJIBI TPEHHUS NMPU PABHOMEPHOM JABM)KEHUU
TeJa Mo TOPU30HTAIBLHOM MoBepXHOCTH. OnpeeneHue
paboOTBI CHJIBI YIIPYTOCTH TPH MOABEME Tpy3a C
UCIIONIb30BAaHUEM  HETMOJBMKHOTO W TMOJBHIKHOTO

OJIOKOB




dusnyeckue SIBICHUA B Ipupoac: IpUIIMBBI U OTJIIUBEIL,

8.28 nBrkeHue miaHeT CoIHEYHOM CHCTEMBl, PEaKTHUBHOE
JIBIDKCHUE JKUBBIX OPTaHU3MOB
899 Texnuyeckne yCTPOHCTBA: CIHMIOMETP, JaTYUKU

I10JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

9.3

94

9.5
9.6

9.7

KomnebarensHoe JIBMOKEHUE. OCHOBHEIE
XapaKTEPUCTUKUA  KOJIEOAaHUM: TEPHOJ, YacToTa,

aMIUTATYJa

MaremMatnueckuii M OPYKUHHBIA ~ MasTHUKH.
[IpeBpamienne  sHepruM  OpuU  KoJeOaTEIbHOM

JBHUXXCHUHN

3aryxaromue konebanus. BeiHykneHHbIe KoneOaHus.

Pe3onanc

Mexannueckue BoaHbl. CBolicTBA MeXaHHYECKHX
BoJiH. [IpomonbHble M momepedyHbie BOJHBL. JuHa
BOJIHBI u CKOpPOCTH et pacnpoCcTpaHeHUs.
MexaHudeckue BOJIHBI B TBEPAOM TeJIE, CEUCMUYECKUE

BOJIHBI

3ByK. 'poMKOCTh U BbICOTa 3ByKa. OTpakeHue 3ByKa

Nudpa3Byk u ynbpTpazByk

[TpakTueckue pabOThI:

Omnpenenenve YacTOThl W TMepuoja KoleOaHMid
MaTeMaTHYeCKOr0 MasTHHKA.

Omnpenenenre YacTOTHl W Mepuoja  KoleOaHMid
MPY>KUHHOTO MasiTHUKA

UccnenoBanne 3aBUCHMOCTH TIepHOJaa KOJICOAHUM
MOABEIIEHHOT0 K HHUTH TIpy3a OT JJIMHBI HUTH.
UccnenoBanne 3aBUCUMOCTH TIepHOJAa KOJICOAHUM
MPY>KUHHOTO MasiTHUKAa OT Macchl rpys3a. [lpomepka
HE3aBUCUMOCTH nepuosa KoJeOaHul rpy3a,
MOABEIIEHHOTO K HUTH, OT MaccChl rpy3a U *KECTKOCTU
NpY>KUHBI.  VI3MepeHue  yCKOpeHHs  CBOOOJIHOTO

naacHus




10

11

dusnueckue ABICHUS B IPUPOE: BOCIPUITHE 3BYKOB
9.8 JKUBOTHBIMH, 3EMJICTPSICEHHE, CEHCMUUYECKHE BOJIHBI,
IlyHaMH, 9X0
9.9 TexHuueckue YCTpOMCTBA: 3XO0JIOT, HCIIOJIb30BAaHHE
' YIbTPa3ByKa B ObITY U TEXHUKE
OJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DIEKTPOMAarHUTHOE 10JIe. DJIEKTPOMATrHUTHBIE BOJIHBI.
' CBoiicTBa 371€KTPOMArHUTHBIX BOJIH
10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupojaa csera. CKOpOCTh CBETa.
' BonHoBbIe cBOMCTBaA cBeTa
[TpakTyeckue paboOTHI:
10.4 N3yuenne CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbI0 MOOUIIBHOTO TenedoHa
dusnueckue sBIEHUS B INpUpPOjE: OHOIOrHYECKOe
10.5 JNecTBUE  BHUIMMOTO,  yIbTPapHUOJETOBOTO  H
PEHTI'€HOBCKOT'O U3ITy4eHUN
106 TexHuueckue YCTpOMCTBA: UCIMOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTounuku ceera
11.2 IIpsimonuHETHOE pacIpocTpaHEHHE CBETA
113 Otpaxenue cBerta. Ilmockoe 3epkano. 3akoH
' OTpaKEHHsI CBETa
114 IIpenomnenne cBeta. 3aKOH NPEIIOMIIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaskeHUE CBETa
115 JInnza. Xop nyuelt B 1MH3E
116 OnTrueckas cucrema ¢oroarmapara, MUKPOCKONa U
' TEJIeCKOIa
117 ['ma3z kak onTHuyeckas cuctema. bimzopykocTs H
' JATbHO30PKOCTh
118 Paznoxenue 6enoro ceera B criekTp. OnbiTel HpoTOHA.
' CrnoxeHue crieKTpalbHBIX 1IBETOB. Jlucmepcus cBera
11.9 [TpakTuyeckne pabOTHI:
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#H#Par###1cciienoBanre 3aBUCUMOCTH yria
OTpa’KEHHs CBETOBOTO JIy4ya OT yTIJjia MajeHuUs.
#HH##Par###l3ydeHne XapakTEPUCTHK H300paKCHHS
npeaMeTa B INIOCKOM 3epKaje.
#H#Par###1cciienoBanue 3aBUCUMOCTH yria
NPEJOMJICHUSI CBETOBOTO Jiyya OT yrja HaJeHUs Ha
IpaHUIE «BO3YX — CTEKIION.

###Par### lonyuenne M300paKeHUH C  TMOMOIIBIO
coOuparorien JUH3bL.

#H#Par###O0npeneneHue (POKYCHOTO paCCTOSIHUSL U
ONTUYECKOI CUITBI COOUPAIOIIEH JTMH3BI.
#HAH#Par#H#0nbITEL 110 Pa3JIoOKEHUIO OEoro cBeTa B
CIIEKTD.

#AH#Par####OnbIThl 10 BOCIPUSATHUIO 1[BETa MPEIMETOB

IpH UX HAOIIOACHUH Yepe3 LIBETOBbIC (DUITBTPHI

duszndeckue sABICHUS B NpUupoAc: 3aTMCHHUA COJ'IHL[a u

11.10 JlyHbI, IIBETa TEJ, ONTHYCCKUE SBJICHHS B aTMochepe
(uBet HeOa, pedpakius, paayra, MUPax)

1111 TexHHueckne  yCTpOMCTBA:  OYKH,  IIEPUCKOII,

' ¢doToanmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE SABJIEHUA

191 OnbiTel Pesepdopna u minanerapHas Mojenb aToma.
' Monens aroma bopa

122 Hcnyckanue u moryiomieHue cBera aroMoM. KBaHTHI.
' JInHenyaTeie CIIEKTPBI

12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMmma-u3nydeHus

194 Crpoenne aromHoro szapa. HykioHHas Mmogjensb
' aToMHOTO siapa. M30Tomnsl

128 PannoaktuBHble nipeBpamienus. [lepuoa nonypacnana
' aTOMHBIX S7Ep

126 SnepHble peakuuu. 3aKOHbBI COXPAHEHMS 3apsA0BOTO U
' MacCcOBOI'0 YHCET

197 OHeprust cBA3M aTOMHBIX snep. CBs3p Maccsl U

SHEPTUU




Peakuum cuHTe3a u genenHus saep. McrouHukum

12.8
sHepruu CosHIA U 3BE3]
12.9 SlnepHas osHepretuka. JleldicTBUE paaMOaKTHUBHBIX
' M3JIy4€HHI Ha )KUBBIE OPTraHU3MBI
[TpakTuueckue paboOThI:
HaGnronenue CIUIOIIHBIX M JIMHEHYaTHIX CIIEKTPOB
12.10 U3JIy4EHHUS.
HccnenoBanue TPEKOB: U3MEPEHHUE SHEPIrUU YaCTULIbI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue painoakTHBHOTO (GoHA
@usnueckue SBICHUS B IIPUPOJE: ECTECTBEHHBIN
PaaOAKTUBHbBIN ¢on, KOCMUYECKHE Jy4H,
12.11 PaIMOaKTUBHOE H3JIYYEHHUE MPUPOAHBIX MHUHEPAIIOB,
JIECTBUE DPANMOAKTHUBHBIX M3JyYEHUU HA OpPraHU3M
YesoBeKa
19.19 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

VHIUBUYAJIbHBIN J03UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOW KApTHHE  MUDPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMooOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIHOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKJIAJEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHJAX MaTepuu (BEIIECTBO U TIOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
OpUpoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHME pa3iuyaTh SBJICHUS IO ONHCAHUIO HX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYEecKoe SBJIEHUE; YMEHHME paclo3HaBaTh IPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUN B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TMOHSATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUIS pellleHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepH30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YeHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIB3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHS C Y4ETOM
coOJTI0IeHHSI TPABHJT 0€30MAaCHOTO TPyJa: HaOMoAeHHE (PU3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITEJIbHO COOMPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 00OPYAOBaHMS IO HHCTPYKIIMH, OMUCHIBATH X0/
OTIbITA U 3aIHUCHIBATh €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBODI;
MMPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (1)I/I3I/I'-I€CKI/IX
BEJIMYMH: yMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIMYMHBI U AHAIM3UPOBATH IMOJIYYCHHbBIC
pe3yiapTaThl ¢ Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

IMPOBCACHUC HCCIOXHBIX OSKCIICPUMCHTAJIbHBIX HCCHGHOB&HHﬁ;
CaMOCTOSITENILHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
IIpOBOAUTD HCcCiIeJ0BaHUuEC 110 HHCTPYKIUHU, MNpeaAcCTaBJIATh
MOJIy4YE€HHBIE 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH B BHJIE TAOIUI U
rpadUKoOB, YYWUTHIBaTb IMOrPEUIHOCTH, JENaTh BBIBOJABI IO

pe3yiibTaTaM UCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHas Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, JKUJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJENb aTroMma,
HYKJIOHHasi MOJIENIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBICHATh (PU3NYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyallM IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOM Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (QOPMYJbl, CBSI3bIBatOIINE (UINYECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCBIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPAaBOYHbIE JJaHHBIE,
MPOBOAUTH PAcu€Thl U OLIEHHWBATH PEATUCTHUYHOCTH IOJTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BETMUNHBI; YMEHUE ONPEAEIATh Pa3MEPHOCTD

(bu3nUecKoil BeNYNHBI, MOJTYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JICHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCIIE€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX MPOIECCOB 110 UX OMHCAHHIO, HCIIOIb3Ys 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NYECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIONIb30BaTh 3HaHUS O (U3WYECKHX SBICHHSIX B
MOBCETHEBHOM KM3HU i1  OoOecriedeHus: Oe30MacHOCTH  IpH
oOpamieHUd ¢  OBITOBBIMH  NPUOOpaMH MU TEXHUYECKHUMH
YCTPOHCTBAMH, COXpPAHEHHUS 3J0pPOBbS U COOJIOJCHHUS HOPM
JKOJIOTUYECKOTO IOBEICHUS B OKPYXKAIOUICH Cpeie; MOHUMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUA

11

OneIT moucka, MpeoOpa3oBaHUsA U TMpeACTaBleHUs HHGOpMaAIUU
(U3HUYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUI; yMEHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIYYCHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHU HAyYHO-TIOMYJSIPHYIO JIUTEPaTypy
(bU3MUECKOTO CoepIKaHMs, CIIPABOYHBIE MaTEePHAIIbI, PECYPChI CETH
WNntepuer; BnageHue O0a30BBIMH HaBBIKAMU IPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(pOpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHWYECKUE ABJIEHUA
11 Mexannueckoe nBmkeHue. MarepuanpHas Touka. Cucrema oTcuéra.
' OTHOCUTENBHOCTD ABUKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBUKEHHE. CpenHsas ckopocTb. Popmyna
1.2 ISl BBIYUCIICHUS CPEIHeH ckopocTH: V = S/t
PaBHOMEpHOE NIPSMOIMHENHOE ABM)KEHNE. 3aBUCUMOCTh KOOPAMHATHI TeJla
OT BPEMEHHU B CIIyyae paBHOMEPHOI'O NPSIMOJIMHEWHOTO IBUIKEHUS:
13 x(f)=x,+vt
I'paduku 3aBHCUMOCTH OT BPEMEHH Ui MPOCKIMH CKOPOCTH, MPOEKINU
IIEpEMEIEHUS], IIyTH, KOOPAMHATBHl IPU PAaBHOMEPHOM NPSIMOJIMHEHUHOM
JBUKCHUH
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBUKEHHUS:
2
Se(f) =vo, #1+a ;
2
DopMyJIbl A1 TPOESKIUH MTEPEMEILIEHUS, TPOESKIIMN CKOPOCTH U MPOEKIUN
YCKOPEHUS IIPU PAaBHOYCKOPEHHOM INPSMOJIMHENHOM JIBUKCHUM:
+2
1.4 .sx(r)=v{,x-r+ax-3.
U_,{.(f) =Upy T4, 1,
a (f)=canst,
U:.T: - Ul?f: =2£‘.'I.S'_T
I'paduku 3aBUCUMOCTH OT BPEMEHH ISl IPOEKLIUU YCKOPEHHUs, TPOSKIIUH
CKOPOCTH, MPOEKIUHU MEepeMEIeHUs, KOOPAUHATHI [IPH PaBHOYCKOPEHHOM
MPSIMOJIMHENHOM JBUKEHUH
CBobonnoe nanenue. opmMyibl, ONKUCHIBaIOIIME CBOOOIHOE MaICHHE Tela
1.5 M0 BepTUKANU (ABWKEHUE Tella BHU3 WM BBEPX OTHOCUTEIBHO

noBepxHocTu 3emin). I'paduku 3aBUCUMOCTH OT BPEMEHHU JUIS MPOEKLIUU




YCKOPE€HHA, IPOCKIUN CKOPOCTH U KOOPAWHATHI IIPHU CBO6OI[HOM ImaacHuun

TEJa [0 BEPTUKAIU
CKopocTh paBHOMEPHOT'O JBMKEHMS Tella MO OKpyKHOCTH. HampaBieHue
CKOPOCTH.

dopMyiia a1t BBIYUCICHHUSI CKOPOCTH Yepe3 paauyc OKPYKHOCTU U TIEPUO]]

oOparieHus:
2R
L=
T

IentpocTpeMutenbHoe yckopenue. HampapineHue HEeHTPOCTPEMUTEIBHOIO

1.6 yckopenusi. Dopmyina [uist BBIYMCIEHUS YCKOPEHMUS:
2
L
WTR
®opmyiia, CBSI3BIBAIONIAS IEPHOJ U YaCTOTY OOpPAIICHUS:
V= !
T
Macca. [InotHOCTH BemecTBa. @opmMyina Ui BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

1.11

COHaHpaBJ'IeHHOCTB BCKTOpPA YCKOPCHUS TCJIa U BEKTOpPA CUJIBI,

JIEWCTBYIOLIEH HA TEJIO

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




TpeHHe IIOKOA U TPEHUEC CKOJIbXKCHMUS. CDopMyna JJIs1 BBIYHUCJIICHUA MOAYJIA

CHJIbI TPCHUSA CKOJIbXKCHUA:

1.12 F_=u-N
- H
Hedopmarus tena. Yopyrue u Heynpyrue nedopManuy. 3aKOH YOpyroi
nedopmaruu (3akoH ['yka):
113 F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
My -1,
F=g.—1 2
R
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaeHHUS.
1.14
®dopmya Ui BBIUUCIEHUS CUIIbI TSXKECTH BOJIM3U MOBepXHOCTH 3emuu: F
=mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nwmnynec Tena — BekTopHas pu3nyecKkasi BeIMYUHA.
1.15 p=mi
Nmnynbe cucrtemsl Ten. M3menenne umiynbsca. IMIynbe CUiibl
3aKOH COXpaHEHMs UMITYJIbCA JUIsSl 3AMKHYTOM CUCTEMBI TE:
1.16 P=nyUy +i, Uy =const
PeaxkTnBHOE ABMKEHIE
Mexanunyeckas padota. @opmMyra /151 BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
118 Kunernueckas u noreHianbHas sHeprus. @opmyia asis BbIYUCICHUS

KUHETUYECKON DHEPIUH:




1.19

HE‘JE
By

Teopema o kuHeTuyeckoit sHeprun. Dopmyina aJisi BEIYUCICHUS

HOTGHHH&HBHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIE:

E,=mgh

Mexannyeckas dJHEeprus:
E=E.+E P

3aKOH COXpaHEHMsI MEXaHMYECKOM 3Heprun. Popmyra s 3aKoHa
COXPAHEHHUS MEXaHUUYECKOM 3HEpPTUu B OTCYTCTBHE cUJi TpeHUs: E = const.

HpeBpameHHe MEXaHU4YeCKOM OHCPI'UU IIpU HAJITUYUHU CUJIbI TPCHUA.

1.20

1.21

1.22

IIpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Peruar. Moment cwitsr: M - FI.

YcinoBre paBHOBECHS phIvara:
M +M, +..=0
[TonBwxHbIN 1 HenoABWXKHBINH Ooku. KII/] mpocThix MexaHH3MOB,

n= Anonesnas

A‘S&I‘IZE"IH

JlaBiieHure TBEPAOTO TENa.

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUA TBépZ[OFO TCIa:

_F

Jasnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuyeckoe AaBlieHUE BHYTPH KUIKOCTH.

CDOpMy.TIa JJId BBIYUCIICHUA JABJICHUSA BHYTPH JKUIAKOCTH:

DP=pgh+p,

3akoH [lackansa. ['mppaBnnueckunii npece




1.23

3akoH Apxumena. dopmyna i OnpeneieHUs BBITAIKUBAIOIICH CHJIBI,

JEUCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUAKOCTh WIH ras:

Fam =PEV

VcaoBue naBanus tea. [lnaBanue CYIO0B H BO31YXOIIJIaBaAHUC

1.24

Mexannyeckue KosieOaHus. AMIUTUTYIA, TEPUOJ U YacTOTa KOJICOaHUM.

dopmyia, cBA3bIBAIONIAS YACTOTY M NEPUOJ] KOJICOaHUH:

1.25

1.26

1.27

1.28

1.29

Marematuueckuil U NPYKUHHBIA MasTHUKU. [IpeBpalieHre sHEpruu npu

KOJIeOaTEeIIbHOM JIBHIKCHUH
3aryxatomue konebanus. Beinyxaennsie konedanus. Pezonanc

MexaHU4eCcKHe BOJIHEIL. HpOI[OJ'ILHLIe U IMOIICPCUYHBIC BOJIHLI. HJ'II/IHa BOJIHBI

U CKOPOCTh PaclpoCTPaHCHHS BOJIHBI:

L=v-T

3ByK. '/poMKOCTB U BbICOTa 3ByKa. OTpaskeHue 3ByKOBOI BOJIHBI Ha TPaHULIE
IByX cpel. H(pa3Byk u ynbTpa3ByK

IIpakxmuueckue pabomul

N3mepenue cpeHeN MIIOTHOCTH BEILIECTBA; apXUMEI0BON CHIIBL; )KECTKOCTH
NPYXHUHBL, KO3(DPUIMEHTa TPEHUsI CKOJBXKEHMs; paOOThl CHIIBI TPEHUS,
CHJIBl YIPYTOCTH; CpeJHEeH CKOpOCTH JBHXEHHs Opycka MO HaKJIOHHOM
IJIOCKOCTH; YCKOPEHHUs OpycKa Mpu JBHKEHUU 10 HAKIOHHOM IMJIOCKOCTH;
4acTOThl U MEpHoja KojeOaHUl MaTeMaTHUYeCKOro MasiTHUKA; 4acTOThI U
nepuoja  KosnebaHUMl  NPY)KMHHOTO  MasTHHKA; MOMEHTa  CHJIbI,
JeUCTBYIOIIETO Ha phlyar; paboThl CUJIBI YIPYTOCTH MpHU MOABEME Tpy3a €
MTOMOUIBIO0 HEMOJBH)KHOTO 0JI0Ka; pabOThl CHJIBI YIIPYTOCTH MPHU MOJABEME
rpy3a ¢ IOMOIIbIO MOABHKHOTO OJIOKA.

HccnenoBanme 3aBUCUMOCTH apXHUMEOBON CHITBI OT 00BEMA NOrPYKEHHOU
4acTH Tejda U OT IUVIOTHOCTU KXHUAKOCTU; HE3aBUCUMOCTH BBITAJIKNBAIOIIEH
CWJIBI OT MAacChl TeJa; CUJIbl TPEHUS CKOJIbKEHHUS OT CHIJIBI HOPMAaJbHOTO
JABJIEHUS U OT poJia NMOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B
MpYXHUHE, OT cTereHu aedopMalluu NMPYKUHBL, YCKOPEHHs OpycKa OT yria
HaKJIOHA HampaBiAONIe; mnepuojga (YacToThl) KOJICOAHUN HUTSIHOTO

MasTHHKA OT IJIMHBI HUTH; IICPUOJa KOJIeOaHM IMPY>XUHHOI'O MassTHUKa OT




Macchl Tpy3a MU KECTKOCTU MPYKUHBI, HCCIEIOBAaHUE HE3aBHUCHUMOCTH
neproja KoJieOaHWii HUTSHOTO MasTHHKa OT Macchl Tpysa. lIpoBepka

YCJI0BUs PABHOBECHUS pblyara

Qusuueckue aenenus 6 npupooe. NPUMEPbl JIBUKEHUS C Pa3IUYHBIMU
CKOPOCTSMM B XMUBOM U HEKUBOW IIpUPOJE, ACHCTBUE CUJIBI TPEHUSA B

IprupoaAc N TCXHUKE, MMPUIUBLEI U OTJIHMBBI, IBUKXCHHUEC ILIAHCT ConHeynon

1.30 CHCTEMBbI, PEaKTHBHOE IBI)KEHUE JKHMBBIX OPraHM3MOB, pblUalrd B Tele
YeJIOBEKa, BIMSHME aTMOC(EpPHOro JaBJI€HHUS Ha KHUBOM OpraHU3M,
IUTaBaHUE pbIO, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3E€MJICTPSICEHHE,
celicMUYeCcKHe BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea. CIMJOMETp, JaTYUKU MOJIOKEHUS, PACCTOSHUS
U YCKOPEHUs, TUHAMOMETp, MMOALIMITHUKH, PAKEThl, pblyar, MOJABMKHBIA 1

131 HETIOJBYKHBIN OJIOKM, HAKJIIOHHAS TNIOCKOCTb, TPOCTHIE MEXaHU3MBI B OBITY,

' coOOWIAONIUeCsT COCYlbl, YCTPOMCTBO BOAONPOBOJA, TI'MIPABIMUYECKUI
Ipecc, MaHOMETpP, 0apoMeTp, BBICOTOMEp, MOPILIHEBON HAcoc, apeoMeTp,
9X0JIOT, UCIIOJIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpHHM CTPOEHUS

2.1 BemiecTBa. Mogenu TBEPAOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSHUMA
BenlecTBa. Kpucramuinyeckue u amopdHsle Tena

25 JIBikeHne wvacTull BemiecTBa. CBs3b CKOPOCTU JBMKEHHMSI YacTHUIl C

' TeMieparypoil. bpoyHoBckoe aBmxenue, iMppy3us

2.3 CMaumnBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TemnoBoe paciimpeHue u cxxatue

2.5 TenoBoe paBHOBECHE

26 Buytpennss sHeprus. Paborta u Teruionepenaya Kak crocoObl H3MEHEHUS

' BHYTPEHHEHN YHEPTrUuU

2.7 Bunp! Temonepeaaun: TeIUIONPOBOTHOCTh, KOHBEKIIHS, U3TyICHUE
HarpeBanme wu oxmaxaenue Tten. KomudecTBO TEmIOTHL Y eibHas
TEILNIOEMKOCTb:

2.8

O=cm(t,—1,)
59 3aKOH COXpaHEHUs YHEPTHUHU B TETUIOBBIX MpoIieccax. Y paBHEHUE TETIOBOTO

Oairanca:




O +0,+..=0

2.10

Hcnapenue u konaeHcamus. Mizamenenre BHyTpeHHEN YHEPTUM B MpoLiecce
WcnapeHuss U KOoHAeHcauuu. KuneHuwe >XUAKOCTU. YIelnbHas TeIioTa

napoo6OpasoBanus: L = Q/m

211

BnaxnocTtn BO3ayXa

212

[InaBnenue u kpucramiuzanus. V3MeHeHue BHYTpPEHHEW HSHEPruul INpU

IUIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MJIaBICHUS

A=<

m

2.13

BHYTpeHHSISI OHCPIruA CropaHusa TOILJIMBA. YaennHas TemiaoTra CropaHu:a

torumBa: q = Q/m

2.14

2.15

2.16

[Ipunuuns! pabots! Temnosbix asurateneil. KI1/[ rerosoro asurarens

IIpakxmuueckue pabomul

W3mepenne ynenbHONM  TEIUIOEMKOCTH — METAJUIMYECKOTO  LIMIIWHAPA;
KOJIMYECTBA TEIUIOTHI, IOJIyYEHHOTO BOJOH KOMHATHOW TeMIlepaTypbl
(GuKCUpOBaHHON Macchl, B KOTOPYIO OIYIIEH HarpeThlii IMIUHID;
KOJIMYECTBA TEIJIOTHI, OTJAAHHOTO HArPETHIM LIMJIMHAPOM, I1OCJIE OITYCKaHUs
€ro B BOJy KOMHATHOH TEMIIEpaTypbl; OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa;
YAETBbHOM TEIUIOTHl IJIaBieHUs Jbaa. lccrienoBaHue u3MeHEHUHs
TeMIepaTypbl BOJbI IPU PA3IUYHBIX YCIOBUSX; SBJICHUS TEIIOOOMEHA MpU

CMEUIMBAaHNUH XOJIOJHOW U ropsiuei BOJBI; POLECCa UCTIAPEHUS

Qusuueckue selenuss 6 npupode: TIOBEPXHOCTHOE HATSDKECHHE W
KallWJUISIPHBIC SIBJICHHUSI B TIPUPOJE, KPUCTAUIBI B TPUPOJEC, U3IYUCHHUE
ConHila, 3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI,

TyMaHa, HHCA, CHCTa

2.17

Texnuueckue ycmpoucmea: KalWUISAPbl, IPUMEPHI  HUCIIOJIb30BAHUS
KPHUCTAJUIOB, >KMJIKOCTHBIA TEPMOMETp, HATUYMK TEMIIEpaTypbl, TEPMOC,
crcTeMa OTOIUIEHHUS IOMOB, TUTPOMETPHI, IICUXPOMETp, HapoBas TypOuHa,

JIBUTATENIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBIE ABJIEHUA




3.1

BHGKTPI/ISaHI/IH TECII. Z[Ba BHUJIA DJICKTPUUCCKHUX 3apsaa0B

3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI SJCKTPUUECKOTO 3apsiia
34 Onexrpuueckoe nojue. Hanpsx€HHOCTh anekTpudeckoro mnosid. [IpuHiun
CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsaoB. [[eficTBUE 3JIEKTpUYECKOro MOJsS Ha
3eKTpUUECcKUe 3apsibl. [[pOBOAHUKY U TUAIEKTPUKU
[TocTostHHBIN 351eKTpUUuecKkuil TOK. JlecTBuUs anekTpuueckoro Toka. Cuia
ToKa. Hampsixenue.
3.6 I=q/t,U=A/
DReKTpUUecKoe COIPOTHUBIICHUE. Y nenvHOE INEKTPUUYECKOE
COMPOTHUBIICHUE:
3.7
R =pl/S
38 3akon Oma st yuactka snektpuueckoi nenu: | = U/R
[TocnenoBarenpHOE COCTMHEHHE MPOBOJHUKOB:
I,=I,: U=U,+U,; R=R +R,
3.9 [TapannensHOE COeTMHEHNUE TPOBOTHUKOB PABHOTO COMPOTUBIICHUS:
U=U;:I=1+1; Rzﬁ.
2 2 2
CwMmelanHble COETMHEHUS TIPOBOJHUKOB
PaGota u mourHOoCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
3.12 OmneiT Opcrena. MarauTHOE 1MoJe MPSMOTO MPOBOJHMKA ¢ TOKOM. JIMHHMM

MarHMUTHON HHTYKITUU




MarauTHoe I10JIe TTOCTOSHHOI'0O MarHuTa. B3aHMOHeﬁCTBHC IIOCTOAHHBIX

3.13
MarHuTOB

3.14 JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM

3.15 OnbiTel apanes. SABneHue 3eKTpoOMarHuTHON uHAyKIuu. [TpaBuiio Jlenna
IIpaxmuueckue pabomol
H3mepenne 3IEKTPUYECKOrO COMPOTHBICHUS PE3UCTOpPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHIIBI TOKA, BO3HHKAIOIIETO B IPOBOJHHUKE
(pe3ucropbl, JNamMIoyka), OT HANOpPsKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBHCUMOCTH CONPOTHBICHHUS OT JJIMHBI MPOBOJHHMKA, IUIOMIAIN €ro
MOTIEPEYHOT0 CEUYCHHUS U YJEIbHOTO COMPOTUBIICHUSI.
[IpoBepka  mpaBuWina  Aus  OJCKTPHYECKOTO  HANPSOHKCHHUS  TIPU
MOCNIEI0BATEIbHOM COEAMHEHUH TPOBOJHUKOB; TMpaBWia M CHJIbI
AJIEKTPUUYECKOTO TOKA TPU MApaLICIIbHOM COCIMHEHHH IPOBOJIHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qu3zuyeckue A61eHUs 6 npupooe: SIEKTPUUYECKUE SBJICHHS B aTMmocdepe,

3.17 AJEKTPUYECTBO KUBBIX OPIraHMW3MOB, MAarHUTHOE TMoye 3emid, JApeid
MIOJIFOCOB, POJIb MArHUTHOTO TOJIS AJIS1 SKU3HU Ha 3emMiie, TOJISIpHOE CHsIHUE
Texnuueckue ycmpoticmea: 31EKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK DIIEKTPUUYECKOW OSHEPTHH, DSJICKTPOOCBETHTENBHBIE MPUOOPEI,

3.18 HarpeBaTeNbHbIE AJIEKTPONIPUOOPHI (mpumepsl), INEKTPUUYECKUE
MPEOXPAaHUTEIH, DIIEKTPOMATHHUT, JIEKTPOJIBUTATENb TOCTOSHHOTO TOKA,
TeHepaTop MOCTOSHHOIO TOKa

3.19 DneKkTpoMarHuTHele BoJHBI. [1Ikana 3JeKTpOMarHUTHBIX BOJIH

3.20 JlygaeBast Mmoenb cBeta. [IpssMoTHHEIHOE pacipOCTpaHEHNE CBETA

3.21 3akoH oTpaxxeHus cBerta. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETa

3.23 JHucnepcus cera

3.94 JInnza. Xoxa nydeit B nuH3e. DOKyCHOE paccTossHUE JTUH3BL. OnTudeckas

- cuia nuH3el D = 1/F

3.25 I'ma3 xak ontuveckas cucrema. ONTHYECKUE TPHOOPHI
Ipaxmuueckue pabomul

3.26 #i##Par##13mepeHrne onTHYECKON CHUIIBI COOUpAroNIe TUH3bI; (POKYCHOTO

paccTosiHUAs cOOMparomeld JIMH3bI (10 CBOWCTBY pPaBEHCTBA pa3MEpOB




npeaMera M HM300paKeHWs, KOrjaa TpPEeJAMET pacloioKeH B JIBOHHOM
¢dokyce), moKazarens MpeJIOMIICHHUs CTEKIIA.

#H##Par###lccnenoBanue CBOMCTBA  M300pa)K€HUsS, IOJYYCHHOTO C
MTOMOIIIBI0 COOMPAFOIICH JTMH3BI, U3MEHEHUS (DOKYCHOTO PacCTOSHUS JABYX
CIIO’KEHHBIX JINH3; 3aBUCUMOCTH YTJIa IPEJIOMIICHHUS CBETOBOTO JTy4ya OT yriia

MmaacCHusA Ha rpaHUulC «BO3AYyX — CTCKIIO»

Qusuyeckue asnenusi 6 npupooe: 3atmenus ConHua u JIyHbl, 1BETa Tel,

327 ONTHYECKHUE SBICHHS B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPaK)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPHUCKON, (OTOANIAPAT, ONTUYECKHE
' CBETOBOJIbI
4 KBAHTOBEBGIE ABJIEHUA
41 PamuoaktuBHOCTh. Anb(da-, Oera-, ramma-uznydeHus. Peakuuu anbda-u
' Oera-pacrana
42 OmnsiTel Pezepdopna no paccesuuto anbha-gacrtui. [Inanerapuas mMomens
' aToMa
4.3 CocrtaB aToMHOTO0 siipa. M30To1bI
4.4 [Iepuon nonypacnaaa aTOMHBIX sA€p
4.5 SAnepHsble peakiu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOI0 U MacCOBOTO YHCET
Qusuueckue s6leHUs 8 Npupode: €CTECTBEHHBIM pPaIMOaKTUBHBIN (oH,
4.6 KOCMHUYECKHE JIy4d, PaJMOaKTUBHOE M3JIy4YE€HHE MPHUPOJHBIX MHUHEPAJIOB,
JeiCTBUE PaJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YEIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOT, WHIAMBHIYaTbHBIN TO3UMETD,

KaMepa BI/IJIBCOHa, AACPHAd SHEPreTUKa




		2025-06-09T16:26:24+0300
	ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "МОРСКОЙ ЛИЦЕЙ ГОРОДСКОГО ОКРУГА МАРИУПОЛЬ" ДОНЕЦКОЙ НАРОДНОЙ РЕСПУБЛИКИ




