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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom deaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
¢u3MKN Ha JAEATeTbHOCTHOM OcHOBE. B mporpamme mo (u3MKe yUHUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TaKKe
MEXIMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[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 OCOOCHHOCTEN 00yUarOIINXCS.

[TporpaMmma mo ¢Qu3uke paszpaboTaHa € LEIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka ABISETCA  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PM3MUECKUE 3aKOHBI JIeKAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAaHMsI, TO €CTh CIIOCO0A MOIYUYEeHHUsI TOCTOBEPHBIX 3HAHUN O MHpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIKUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (poToKos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne JTHX Ieliel MporpaMMbl 1O (U3WKE Ha ypPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITH (DU3NUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M OKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

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

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PA0OT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAIOLIET0 MUPA.

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

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SBICHHUH C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. HM3mepeHue pacCTOSHUMU.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

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

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmonenue OpOyHOBCKOTO TBUKECHHSL.



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

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBWKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxxenne
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHre n3aMeHeHUs! CKOPOCTHU MTPHU B3aUMOJIEHCTBUM TETI.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmnpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

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

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



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

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

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomul u onvimol.

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

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

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.

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

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAJIBHON IIOBEPXHOCTH.

HccenenoBanne yciioBUii paBHOBECHs pblyara.
N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.
M3ydeHne 3aK0Ha COXPAaHEHHsI MEXaHUYECKOU DHEPIUU.

vk W
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Pasznea 6. TeruioBbie sABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KMHETUYECKOW TEOPUH CTPOCHUS
BemecTBa. Macca u pasmepbl aTOMOB M MOJIEKYJ. OINBITHI, TOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Monenu TBEPAOrO, JKUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB Ta30B, XKUIAKOCTEH U
TBEPABIX TEJII HAa OCHOBE TIOJIOKEHUW MOJEKYJISPHO--KUHETUYECKOW TEOPHH.
CmauuBaHN€E U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3p TemMmeparypsl €O CKOPOCTBIO TEIJIOBOIO JIBHXKECHHSI
yactuill. Buyrpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPruu:
TeIrIonepeaaya 17§ COBEpLICHNE paboTHI. Bunsl TEIIONEPENAYHN
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TeminooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHEe TerwioBoro Oananca. IlmaBnenwe u
OTBEPJICBAHUE KPUCTAUIMYECKUX BELIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcaiusa. Mcmapenue. Kumnenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPaTyphl KHUIIEHHUA OT aTMOC(HEpHOro
JTaBJICHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temoBoro asuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.
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Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

Hab6mronenune nuddysun.

HaOmoieHue sIBJICHUN CMaYMBaHMS U KAIMJUIAPHBIX SBJICHH.
HaOmnroieHre TEII0BOTro paciupeHus TeJl.

M3MeHeHHe AaBlieHUs ra3a Ipu U3MEHCHHH O00bEMa W HArpeBaHUU HIIH
OXJIQXKICHHH.

[TpaBwita U3MepeHHs TEMITePaTypHI.

Bupl Temionepenayu.

OxmnakieHue Tpy COBEPIIICHUH PabOTHI.

HarpeBanue npy COBEpIICHUN PA0OThI BHEIITHUMHU CHJIAMH.

. CpaBHEHHE TEIUTOEMKOCTEH PAa3TMYHBIX BEIIECCTB.

. HaGmronenue kuneuus.

. HabGmroneHne mocTostHCTBa TeMIepaTyphl IPH TUTABICHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

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

OmnpeneneHue JaBJIeHUs BO3yXa B OaJJIOHE HITIPUIIA.

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

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

HaOnronenne wW3MEHEHHsT BHYTPEHHEH DSHEpPruuM Tejla B Ppe3ysbTaTe
Terionepeaayr U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropst4er BOJIBL.

OnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO BOJOW  IIpHU
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITUHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI IUIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpu3anus Tel. J[Ba poaa d3IEKTpUUYECKUX 3apsaoB. BzaummopeiicTBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJIMYUHBI 3aPSJI0B U PACCTOSHUSI MEXKAY TETIAMH ).



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKuxX 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBIiIeHHE NPOBOJHUKA. ¥YIEIbHOE CONPOTHBIEHUE BelecTBa. 3akoH Oma
o ydactka uend. llocnegoBarenbHoe W mapajieNibHOE — COCIMHEHUE
MPOBOJIHUKOB.

PaGota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHa.
DneKkTpudecKre 1enu U MOTPEOUTENH IEKTPUIECKO sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HaA4€HUE IS )KU3HU Ha 3eMIIe.
Omeir  Opcrega. MarauTHoe TMOJ€  BJIEKTPUYECKOro Toka. IlpuMeneHue
AJIEKTPOMArHUTOB B TEXHHKE. [IelicTBME MArHUTHOTO MOJIA HA IPOBOJIHUK C TOKOM.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JIEKTPOJBUTATENECH B
TEXHUUYECKUX YCTPONUCTBAX U HA TPAHCHIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DJeKTpU3anus Tell.
JBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DIIeKTpOCTaTUUECKAst MHAYKIIUS.
3aKOH COXPAHEHUSI ICKTPUUECKUX 3aPSI0B.
[IpoBOAHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUM TOK B HKHUJIKOCTH.

. I'a30BbIM pasps.

. I3MepeHune cuiibl Toka aMIepMETPOM.
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. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar 1 Mmara3uH COpOTUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ACICHUS ITOJIOCOB MATHUTA.
MoaennpoBaHue MarHUTHBIX MOJIEN MMOCTOSIHHBIX MAarHUTOB.
OmnbIT IpcTena.

MarauTHoe 10Jie TOKa. DJICKTPOMAarHuT.

JlelicTBHE MarHUTHOTO TOJI1 HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBEHHUS.

DJIEKTPOrE€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

1.

o v~ w

10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
CONPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JIARJTICKTPUKHU.

CoOopka u nmpoBepka padOThI JIEKTPUIECKOM 1IN MTOCTOSHHOTO TOKA.
N3MepeHnue u peryampoBaHue CUIIbI TOKa.

N3mepeHue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO 4Ye€pe3 pPe3UucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTbD 3JIEKTPUYECKOTO
COINPOTHUBJICHUS TPOBOJHUKA OT €ro JJIMHBI, IUIOMIAJA MONEPEYHOIO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEA0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia il CWIbl TOKA MpU TapaJJICTbHOM COCIMHEHUU
PE3UCTOPOB.

OmnpeneneHue paboOTHI AIEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pPE3UCTOpE.

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

Omnpenenenue KII/I narpeBarens.

HccnengoBanne MarHUTHOTO B3aUMOJCHCTBHS MIOCTOSTHHBIX MarHuTOB.
N3ydyeHre MarHUTHOTO TMOJSl TMOCTOSIHHBIX ~ MAarHUTOB TPU  UX
00BbEIMHCHUH U Pa3/ICJICHUH.

HccnenoBanue AeMCTBUSI SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITBL, JIE€MOHCTPUPYIOIIKME 3aBUCUMOCTh CHJbl  B3aHUMOJEHCTBHUS
KATyIIKK C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJICHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KUIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHMXKEHHUS. PaBHOMEpHOE MPAMOJIMHEWHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOoHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon m yvacrora oOpamieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIbKEHHUS, CHUla
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

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

PaBHOBecue maTepuanbHON TOUkKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

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

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

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

N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO IBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

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

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP JABHKEHUH TeEJIA MO 1€ UCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimel.

1.

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

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

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMKEHHH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCS KakK psiji HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune 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.
Mexanndeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble U
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

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

Jemoncmpayuu.

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.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

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

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

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 e

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

DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  CBolcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pacrnipoctpanenue cBera. 3atmenust Connia u JIlynsl. Otpaxkenue cBera. [linockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckoma. ['a3 kak omTuhueckass cucteMa. biu3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenue n300pakeHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jy4ya OT yrIjia
MaJIeHusl Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

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

Paznen 12. KBanTOBbBIC SIBJICHUS.

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

PanuoaktuBHOCTh. AJb(ha-, 6eTa- U ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespatienus. [lepron momypacmnana aTOMHBIX sSIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3bp Maccel M dHepruu. Peaknuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEeKOB: U3MEPEHME DHEPIMM YaCTULBI I10 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JIs1 CUCTEMATHU3aI[u1
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakXke Ui MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeYMBAETCs JOCTUKEHHUE NMPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOEHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, peIarTh 3aJa4d, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHUU pacro3HaBaTb M HAy4YHO OOBIACHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

OOBSICHATH Hay4YHbIE OCHOBBI HAmOOJIee BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKM 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 CIEAYIONIUE JTUYHOCTHBIE PE3YJIbTAThI B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHWE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmMupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHME IIEHHOCTU Oe30MacHoro obpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBBIKA peQIeKCUU, NpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W



COIMAIBHOW HAIpPaBICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB W OILICHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIMOJHEHUU HCCICAOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO Pa3BUTHUS B MNPUOOPETEHUM HOBBIX (U3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (PU3NUECKUX 3HAHUIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMbl MO (U3MKE HA YPOBHE OCHOBHOI'O
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBHS,  PETyJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTHUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hamboee
HOJIXOJSIIETO C YUETOM CaAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJABI MO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU rpaduKoi 1 1X KOMOWHAITUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
Oaroke1aTeaIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTHKEHHUIO: paclpeaeisiaTh poyH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYE€OHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUxX 3HaHU;

OPUEHTUPOBAThCS B  PA3JIMYHBIX MOAXOAAX MPUHATUSA  PEIICHHH
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MIpeaiaraeMble BAPUAHTHI pEIICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejararh IjaH €€ U3MEHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTWXKEHUS (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTHUKY JIPYroro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IHHPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHMUS,
HAOI0/IEeHNE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHHIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOLIAs
cuna, aedopmanusa  (ympyras, — IUIaCTHYECKasl)),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, Nepenaya AaBiI€HUS TBEPABIMU TEJIaMH, >KUIKOCTSIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SIBJICHHUE;
pacrno3HaBaThb NPOSBJICHUE HM3YyUYEHHBIX (U3MUECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
IpPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJICHUs Ha >KUBOM OpraHH3M, IUIaBaHUE PbIO, pbluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
dbu3nYecKre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJbl, KO3()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYECKass U TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHWUU IPABUIBHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUYNH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXAHUYECKOU
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMll NPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIICJCTBEHHBIE CBSA3HU, CTPOUTh OO0BsiCHEHUE n3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmyIbl, CBs3BIBaIONINE (PU3WYECKUE BEIUYMHBI: HAa OCHOBE aHAlM3a
YCIJIOBUS 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABISATh (PU3UIECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh NpPOOJIEMBbl, KOTOPbIE MOKHO pEIIUTh TPH TMOMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBO/IbI 110 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHHU, MAaCChl Tela,
o0BéMa, CHUIBI M TEMIEpaTyphl C WCIOJIb30BAHHEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
JIpPYyrol ¢ HCMOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IyTH
PAaBHOMEpPHO JBWXKYIIETOCAd Tela OT BPEMEHHM JBUKCHHS TeJla, CHUJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTA OT Y/UIMHEHUS TPYKUHBI, BHITAJIKUBAIOIICH CUIIBI OT 00BEMA
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJlaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B



IUIAHUPOBAHUHM  Y4EOHOTO UCCJIENOBaHMs, COOUMpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

MPOBOJIUTH KOCBEHHBIE H3MEpPCHUS (DU3NYECKUX BEIMYUH (TJIOTHOCTh
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
OPOCTBIX MEXaHU3MOB), CIIeAys TNPEIJIOKEHHOW WHCTPYKIUU: TPHU
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIUHAMOMETP, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHUCTBO BOJOMPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (DU3UYECKUX 3HAHWA B TTOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISTH OTOOpP HCTOYHMKOB HH(opMmanuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHMKM W TYyTéM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJTHCHHH yYEOHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE U YCTHBIE COOOIICHUS HA
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAHK (HU3UIECKOTO COICPKaAHUSA, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE IIPE3CHTALNECH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENIBHOCTb  TIPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAasE MHCHHUE OKPYKAFOLIHX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAININYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 2JIEKTPUYECKUIN TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIHS, U3JIy4EHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHWI0 MX XAPAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUIbI B mpupone, wuznydeHue ColiHIIAa, 3aMep3aHUe BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJeJbHAas TeIJIOEMKOCTh BEIIECTBA, YyeidbHas TEIioTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTUBIICHUE IPOBOJHHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3bIBAIOLIUE JIAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TI'paPUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKONU TEOPUHU
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULIMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1aroB ¢ Omnopod Ha 1—2 W3y4YeHHBIX CBOMCTBA (PUBMUYECKHUX SIBICHHIA,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelIeHHs 3ajJadyd, BbIOMpATh 3aKOHBI U  (QOPMYIIHI,
HEOOXOJuMble Al €€ pelleHus, NPOBOAUTH pPAcu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3yS ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IpPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh NPABWIBHOCTH MOpPsJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYECHHH OT IBETa H3JIydaromle (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJIECUCTBHE TOCTOSHHBIX MAarHUTOB,



BU3yalM3alisl MAarHUTHBIX TIOJI€H TOCTOSHHBIX MAarHUTOB, JAEWCTBUSA
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATH X0/ OIBbITA U (POPMYIHPOBATH BHIBOBI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCONIOTHOM OrPEUIHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO CONPOTUBIIEHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HAaNpsKEHUS Ha IPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYyYEHHOM 3aBUCHMOCTH B BUAE TaOmul U TrpaduKoB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTUBICHHE TPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHHUPOBaTh W3MEPEHHs, COOMpPATh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJEIysl MPEANOKEHHON MHCTPYKLUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha MX ONHCaHHUs (B TOM YHCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETpP, CUETUYHK JJICKTPUUYECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArpEeBATENbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPAHUTENH, JICKTPOMArHUT, AIEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMAaTU4YHBbIM pHUCYHKaM  (KMJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABUTaTEIb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  HWHMOpPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 NMTOBEAEHUS B OKPY KAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/JaHUN HAYYHO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE W KPATKHE YCTHBIE COOOIICHMS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapar Kypca (usukw,
COIIPOBOXIATh BHICTYIUICHHUE MTPE3CHTALINECH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33J]a4aMHM, CJICIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOpPPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

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

WCIIOJB30BaTh TOHSITUS: CHUCTeMa OTcuéTa, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAaHUYECKHUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, allb(a-, OeTa- U raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsi SHEPIETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarolue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJIOXEHHME CHEKTPaJbHBIX LBETOB, JHUCIIEPCUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpy’XawleM Mupe (B TOM uucie (PU3NYECKUE SIBICHUS B IPUPOJIE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJIOTMYECKOE NEUCTBHE BUAUMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3a/ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBMDKEHHH, YCKOPEHHE, MEepeMEIleHUuEe, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, IOoJHAsg MEXaHW4YecKash SHeprus,
NEPUOJ U YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HaYeHUs W €IUHUIIbl (U3HUECKUX BEIUYUH, HAXOAUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
P SIIEPHBIX PEaKlusax, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3U, CTPOUTh OOBACHEHHE U3 2—3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THBIC 3amadd  (OmMMparomuyecs Ha CcuUcTeMy wu3  2-3
YpaBHEHUI), UCHOJB3YSl 3aKOHBI U (POPMYIIBI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 33Jaud 3alMChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TIOJYYEHHOTO 3HAdeHus (Hu3mdeckoin
BEJIMYMHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpU MOMOUIH
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEICHUS  HMCCIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMNBITHI MO HAOMIOACHHIO (PU3UYECKUX SBICHUA WU
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIBIX KOJIEOaHUH, IPSAMOIMHENHOE PACIIPOCTPAHEHHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKalle U CBOMCTB H300pakeHWsl MpeaMeTa B cOoOMparomie
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 HK30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepseMOol BeNIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOp cmoOco0a HU3MEpPEHUs
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM [IBIDKCHMHM O€3 HadaJbHOW CKOPOCTH, Mepuoaa
KOJICOaHMI MaTeMaTHYEeCKOTO MAasSTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIUYMH B BHUAC TaOJHIl ¥ TPaQUKOB, NEJIaTh BBIBOIBI IO
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJIHOTO MaJieHUsl, >KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHUS, MEXaHWYecKas paboTa W MOIMHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BEITIOJTHATh U3MEPCHUS, CIICTys MPEIIOKECHHON WHCTPYKITUH, BBIYUCIISTH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH HW3YYEHHBIX (DU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, a0CONMIOTHO TBEPIOE TEIO0, TOUYCYHBIH HCTOUYHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHas MOJEelbh aTroMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM YHCIE:
CIUAOMETp, JATYMKW TIOJOKCHHS, PACCTOSHHS W YCKOPEHHUsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH,

UCITOJIB30BaTh CXEMbI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHUYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI JIJIs
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3epKajie M cCOOMparoIei JINH3E;
NPUBOANTh  TNpUMEpPhl  (HAXOMUTh  HWHPOpPMAIMIO O  TIPHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIIEH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIb30BATh MPHU BBHIMOJHEHUU YUEOHBIX 3aJaHUl HayYHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCIOJIB30BaTh  HM3yUYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U COINPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



n/

HaunmenoBanue
pa3esioB U TeM
NMPOrpaMMbI

TEMATHYECKOE IINTAHUPOBAHUE

KoauuecTBO 4acoB

Bcer
0

Kontpoasn
ble padoThI

7 KIIACC
DJIEeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE
IIpakTHyeck Pecypchl
ue pabdoTsl

Cnucoxk UTOroBBIX
TUIAHUPYEMbIX
pe3yabTaToB C
YKa3aHUEM ITAIMOB UX
(¢popmupoBanus

Cnoco0 oeHKH
HTOrOBBIX
TUIAHUPYEMbIX
pe3yJabTaToB

Pa3nes 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa

11

®du3uka - HayKa o
npupoae

bu6nuoreka [IOK

https://m.edsoo.ru/7f416

194

HCIIOJB30BaTh IIOHATHUA:

¢busnyeckue u
XUMHYECKHE  SIBIICHUS.
IPUBOIUTH MIPUMEPBI
(HaxoauTh MHMOPMAITHIO
0 puMepax)
MPAKTHIECKOTO
UCIIOJIb30BaHUS
(bU3MYEeCKUX 3HAHMA B
MOBCEAHEBHON  JKHU3HU
e obecrieyeHus
0e30macHOCTH npu
oOpareHuun c
npudopamu u
TEXHUYECKUMU
YCTPOMCTBaMH,
COXpaHEHHS 37I0POBbSI H
CcOOIrOIeHUSA HOPM
9KOJIOTUYECKOTO
MIOBEICHUS B

OKpY>Karolleu cpene;

YcTHBI onpoc

Pemenue
Y4€OHBIX U
MPAaKTUKO-
OpPUCHTUPOBAHH
BIX 3a/1a4
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® JICIIOJB30BaTh [TpakTrueckas
noHsTHs: HabmroaeHue, | padoTa
AKCIIEPUMEHT, MOJICIIb,
DU3HYCCKIC bubnuorexa HOK rUmnoTesa, € JIHHHIIBI Pemenue
12 BEJTMYMHBI 2 0 1 hitps://m.eds00.1u/7f416 (M3NYECKHUX BEINYHH. YueOHBIX 1
194 MPAKTUKO-
OPHUEHTUPOBAHH
BIX 3a1a4
® HCHOJb30BaTh VYcTHbIi onpoc
MOHATHUS: HaAOJIIONEHHUE, P
elIeHne
EcrecTBenHOHaY4H Bu6amnorexa LIOK DKCIIEPUMEHT.
. y4eOHBIX U
1.3 BIA METOLI 2 0 0 https://m.eds00.ru/7f416
MPaKTUKO-
MO3HAHUS 194
OPUEHTUPOBAHH
BIX 3a1a4
Hroro no pazneny 6 0 1
Pasnean 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
® ICIOJb30BaTh VYcTHbIi onpoc

Ctpoenue
21 p
BeEleCTBA

bubmmoreka [IOK
https://m.edsoo.ru/7f416

194

IIOHATHS. aTOM.

Pemienue
y4eOHBIX U
MPaKTUKO-
OPUEHTUPOBAHH
BIX 3a7a4
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2.2

JBuxenue u
B3aUMOJICHCTBUE
YaCTHII BEIIECTBA

bubnnoreka LIOK
https://m.edsoo.ru/7f416

194

HCII0JIb30BaTh
MOHATHUS:  MOJIEKYJa.
OOBSICHSITH
(dusnueckue SBJICHUS,
MpOLIECChl M CBOWCTBA
T€JI, B TOM YHCJIE U B
KOHTEKCTE  CUTYyaLMi
MIPAaKTUKO-OPUEHTUPOB
AHHOT'O Xapakrepa:
BBISIBIISAITh  IPUYMHHO-
-CJICZICTBEHHbBIE CBS3H,
CTpOUTh  OOBSICHEHHE
n3 1-2 norumdeckux
1IaroB ¢ OMopou Ha 1—
2 W3y4YEeHHBIX CBOMCTBA
(u3nuecKux SBICHU,
(du3nueckux  3aKOHA
WM 3aKOHOMEPHOCTH;

YceTHBII onpoc

Pemenue
y4eOHBIX U
MPAaKTHUKO-
OpPHEHTHPOBAHH
BIX 33724

2.3

ArperaTHble
COCTOSIHUS
BEIIECTBA

bubmmoreka [IOK
https://m.edsoo.ru/7f416
194

UCTIOJIb30BATh
TIOHSTHA: arperaTHble
COCTOSIHUSI ~ BEIECTBA
(TBépHoOE, KUJKOE,
razoo0pasHoe).

[IpakTrnueckas
pabota

Pemienue
Y4€OHBIX U
MPaKTUKO-
OPUEHTUPOBAHH
BIX 3a7a4

KoHntponbHas
pabora
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Uroro no pazneny

5

Pa3nea 3. /IBu:xeHMe ¥ B3auMo/ieiicTBUE TeJl

3.1

Mexanuueckoe
JIBYDKEHUE

bubmuorexa [JOK
https://m.edsoo.ru/7f416

194

HCIIOJIb30BaTh
MIOHATHSL:
MEXaHUYECKOe
JBUKECHUE
(paBHOMEpHOE,
HEPAaBHOMEPHOE,
MPSMOJTMHEHHOE).
pewars pacu€rHble
3ajauu B 1-2
JNEUCTBUS, MCIOJIb3Ys
3aKOHBl M (OpPMYIIHI,
CBA3BIBAIOLINE
¢buznyeckne
BEJIMYMHBI: HAa OCHOBE
aHaJIn3a yCIIOBUS
3a/1a44 3aMMChIBaTh
KpaTKoe YCIIOBHE,
MIOJICTABJIATh
¢u3nyeckrne BeTUYUHBI
B (hopmyiibL 51
IIPOBOJAUTHL  PaCUETHI,
HaXxOJUTh CIIPABOYHBIE
JTaHHbIe, HEOOXOIUMbIE
JUISL PELIeHMs 3ajad,
OLICHUBATh
PEAINCTUIHOCTD
MIOJIy4YEHHON

YcrHblii onpoc

[IpakTnueckas
pabora

Pemenue
y4eOHBIX U
IPAKTHUKO-
OpPUEHTUPOBAHH
BIX 337124



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

¢busnyeckoi
BEJINYNHBI.

3.2

Huepuwms, macca,
ILIOTHOCTD

bu6mmoteka [IOK
https://m.edsoo.ru/7f416

194

pasnnyaTh SIBJICHUS
HHEepIus,

B3aMMOJCHCTBHE TeEII,
paBHOBECHE  TBEPHABIX
T€l C 3aKperuIEHHOU

OCBIO BpAILLCHUSL.
pewars pacu€rHble
3aja4u B 1-2

JNEUCTBUS, MCIOIb3Ys
3aKOHBl M (OpPMYIIHI,
CBA3BIBAIOLINE
¢busnyeckue
BEJIMYMHBI: HAa OCHOBE
aHaJIn3a YCIIOBUS
3a/1a44 3aIUChIBaTh
KpaTKoe yCIIOBHE,
MOJCTaBIIATh
¢bu3nyeckrue BeTUYUHBI
B (hopMyiibL 51
IIPOBOJAUTHL  PaCUETHI,
HaXOJUTh CIIPABOYHBIC
JlaHHbIEe, HEOOXOIUMBbIE
JUISL PELIeHMs 3ajad,
OLICHUBATh
peanuCTUYHOCTD
MIOJIyYEHHOMN
¢buznueckoi

IIpakTrueckas
pabora

YeTHBII onpoc

Pemenue
Y4€OHBIX U
MPaKTUKO-
OpPUEHTUPOBAHH
BIX 3a1a4



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

BCJIMYUHBI,

3.3

Cuna. Bunel cun

14

bu6mmoteka [IOK
https://m.edsoo.ru/7f416

194

pasnu4arth SIBJICHUS
(muddy3us, TemaoBoe
JIBUKEHUE YacTHIL
BEIIIECTBA,
paBHOMEpHOE
JBIDKEHUE,
HEpaBHOMEPHOE
NBUKCHHE, HMHEPIUS,
B3aMMOJICHCTBHE  Te,
paBHOBECHE  TBEPIABIX
T€l C 3aKpPEIUIEHHOU
OCBIO BpallleHusl.
OOBSICHATH
(u3nueckue SBICHUS,
MpOLECCHl U CBOMCTBa
T€JI, B TOM YHUCJIE U B
KOHTEKCTE  CUTYyalHi
MPaAKTHUKO-OPUEHTUPOB
aHHOTO Xapakrepa:
BBISIBJISITH  IPUYKUHHO-
-CJICZICTBEHHBIE CBS3H,
CTPOUTH  OOBSCHEHHE
3 1-2  Joruveckux
IaroB ¢ Oonopou Ha 1—
2 U3yYEHHBIX CBOWCTBA
(hbU3UYECKUX SIBICHHI,
¢u3nueckux  3aKOHa
WJIU 3aKOHOMEPHOCTH;
pewars pacuyé€rHble

[IpakTnueckas
pabora,

KoHntposbHas
pabora

YceTHBIN onpoc

Pemenue
Y4€OHBIX U
MPaKTUKO-
OpPHEHTUPOBAHH
BIX 3a1a4



https://m.edsoo.ru/7f416194
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Hroro no pasneny 21 1

3aJa4u B 1-2
JNEUCTBUS, MCIOIb3Ys
3aKOHBl M (OPMYIIBI,
CBSI3bIBAIOLME
¢busnyeckue
BEJIMYMHBI: Ha OCHOBE
aHaJn3a YCIIOBUS
3a/1a44 3aMMChIBaTh
KpaTKoe yCIIOBHE,
IIOJICTaBIIATh
¢u3nyeckrue BeITUUYHUHBI
B (bopmybl u
IIPOBOJUTHL  PaCUETHI,
HaXOJUTh CIIPABOYHBIE
JIaHHbIEe, HEOOXOIUMBbIE
JUIs  pelleHus 3ajaad,
OLICHUBATh
PEANCTUYHOCTD
MIOJIy4YEHHOMN
¢busnueckoin
BEJIMYHHBI;

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta30B

JlaBiieHue.

41 Ilepenaua

JaBJICHUA

TBEPABIMU TEJIAMHU,

bu6mmoreka [IOK
https://m.edsoo.ru/7f416

194

OIHCHIBATh M3yUEHHBIC
CBOICTBA Tell u
(busnvecKkre SBIICHUS,
HCTIOJTB3YS

YceTHBIM ompoc,

IIpakTrueckas
pabora
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KHUJIKOCTSIMU U ¢usnveckue BenuunHel | Permenne
razamu naBiaeHue  (TBEPIOrO | yueOHBIX U
TCa, XKUJKOCTH, ra3a). IIPAKTHUKO-
OpUEHTHUPOBAHH
BIX 33]a4
OIUCHIBATh M3YYEHHBIC | Y CTHBIN OIPOC
CBOMCTBA TeN u
¢usnyeckue SBICHUS, IpaxTiraeckas
HCIIONB3Ys pabota
(bu3nuecKkre BEIUYUHBI
N Pemenne
(macca, 00BEM,
y4eOHBIX U
IUIOTHOCTh ~ BEILECTBA,
N IIPAKTHKO-
nasieHue  (TBEpPAOrO
OpUEHTUPOBAHH
Tena, JKUAKOCTH, ra3a).
N BIX 3aJa4
peuiarhb pacuéTHbIe
3a/1a4u B 1-2
Jlagncrue bubnuoreka [JOK JEUCTBHSI, HCHOJIb3Ys
4.2 https://m.eds00.ru/7f416 3aKOHBl M (OpPMYIIHI,
KHUJKOCTU

194

CBSI3bIBAIOIINE
¢dusnueckue

BEJIMYMHBI: Ha OCHOBE
aHaJIn3a yCIIOBUS
3a/1a4u 3alHUChIBaTh
KpaTkoe YCIIOBHE,
MOJICTaBJIATh

¢u3nyecKkue BeTUUUHBI
B (bopmyIbI "
NIPOBOJUTH  PaCUETHI,
HaXOJUTh CIPAaBOYHbIE
JIaHHbIEe, HEOOXOUMbIE



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

JUIs  pelleHus 3ajad,
OLICHUBATh
PEaTUCTUYHOCTD
IIOJIyYEHHOMN
(busmueckoi
BEJIMYUHBIL,

4.3

4.4

ATtMocdepHoe
JaBJICHUE

JeiicTBue
KHUJKOCTHU U ra3a Ha
MOTPYKEHHOE B
HUX TEJO

bubmuorexa [JOK
https://m.edsoo.ru/7f416

194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416

XapaKTepUu30BaTh
CBOMCTBA Ted,
(u3nuecKkue sBICHUS U
MPOIIECCHI, HCIOIB3YSI
npaBuiIa CJIOXKEHUS
cun  (BAOJAL  OJHOMU
psIMOiA), 3aKOH
Ilackansa, mnpum 3TOM
JlaBaTh CJIOBECHYIO
(hOpMYJIUPOBKY 3aKOHA
W 3amuChIBaTh  €r0
MaTeMaTH4eCKoe
BBIpaKCHHE.

YeTHBII onpoc

IIpakTrueckas
pabora

Pemenue
Y4€OHBIX U
MPaKTUKO-
OpPHEHTUPOBAHH
BIX 3a1a4

KoHntposbHas
pabota

194

XapaKTepu30BaTh
CBOMCTBA Tell,
(u3nueckue SBIeHUs U
MPOLIECChI, HCHOJIb3Y
MpaBuiia CII0KEHUS
cun  (BAOJAL  OJHOMU
psIMOiN), 3aKOH
[Tackansa.  OOBICHATH
(busmdecKkrue SBIICHUS,
MpOoIECcChl U CBOMCTBA
Tell, B TOM YHUCJIC W B
KOHTEKCTE  CHTYaIluil

YeTHBIN onpoc

[IpakTrnueckas
pabota

Pemenue
Y4€OHBIX U
MPAKTHKO-
OpUEHTUPOBAHH
BIX 33724

KonTponbHas



https://m.edsoo.ru/7f416194
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Pa3znen 5. Pabora u MOIIHOCTL. JHeEpPIUs

MPAKTUKO-OPUEHTUPOB
aHHOTO Xapakrepa:
BBISIBJISIT  [IPUYUHHO-
-CJIEJICTBEHHbIC CBSI3H,
CTPOUTH  OOBSICHCHHE
n3 1-2 jorudeckux
aroB ¢ onopou Ha 1—
2 W3y4YEeHHBIX CBOICTBa
(u3HUeCKUx SIBIICHUH,
¢u3nueckux  3aKOHA
WJIM 3aKOHOMEPHOCTH;

pabora

51 PaGora u 3
MOILIHOCTD

bubmmoteka [IOK
https://m.edsoo.ru/7f416

194

pemars  pacuéTHbIE
3aJauu B 1-2
JIEUCTBUSA, HCMOJIb3Ys
3aKOHBI U (QOPMYJIBL,
CBSI3bIBAIOLIME
¢buznyeckue
BEJIMYMHBI: HA OCHOBE
aHaJM3a YCIIOBUS
3aJa4d  3aIUChIBATH
KpaTKoe YCIIOBHE,
MOJICTaBJIATh
¢busnueckue
BEJTMYMHBI B

YcTHBII onpoc

IIpaxTrueckas
pabota

Pemienue
y4eOHBIX U
MIPaKTUKO-
OPUEHTUPOBAHH
BIX 3a7a4



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

(bopmybl u
MPOBOJIUTH  PACUYETHI,
HaxOJUTh

CIPAaBOYHBIC JAHHBIC,
HEOOXOAUMBIC JUISt

pelieHus 3ajad,
OLICHUBATD
PEATUCTUIHOCTh
IIOJIyYEHHON
(buzndeckoi
BEJIMYUHBI,
MIPOBOJUTH OMBITHI TIO
HaOJIIO JEHUTO
(u3HYECKUX SIBICHUIN
W (buznuecKux
CBOMCTB Te:
(dhopMynupoBath
MIPOBEPSEMbIC
MIPEIITOJIOKCHHS,

coOMpaTh yCTAaHOBKY
U3  TPEATI0KEHHOTO

o0opynoBaHus,
3aIUChIBATh X071
OITBITa u
(bopMynHMpoBaTh
BBIBOJIBI, TIPOBOJIUTH
WCCIIeZIOBAaHHE
3aBUCHMOCTH  OJTHOM
(busnueckoi

BEJIMYUHBI OT JIPyrou
C  HCIOJB30BaHUEM




5.2

IIpocTrie
MEXaHU3MBbI

bu6mmoteka [IOK
https://m.edsoo.ru/7f416

NPSIMBIX U3MEPEHUN

194

MIPOBOJUTH OTMBITHI TIO
HaOJIFO JEHUTO
(bu3nUecKux SIBICHUN
W (buznuecKux
CBOICTB TEJL:
(hopmynupoBaTh
MIpOBEpsiEMbIE
MPEIOI0KEHUS,
co0uparb yCTaHOBKY
U3  OPEIJIOKEHHOTO
o0opynoBaHus,
3aIMChIBATH x0T
OTIBITa "
(dhopMynupoBath
BBIBO/IBI;

MIPOBOJNTH
HCClIeIOBaHHE
3aBUCUMOCTH  OJIHOM
¢dusnueckoin
BEJIMUUHBI OT Jpyroi
C  HCIOJb30BaHHEM
MPSIMBIX U3MEPEHUN
MIPUBOJIUTh TPUMEPHI
(HaxoauTh
nH(pOpMaIIHIO 0
pUMepax)
MIPAKTUIECKOTO
WCTIOJIH30BAHUS

YcrHblii onpoc

[IpakTnueckas
pabora

Pemenune
y4eOHBIX U
HPaKTHKO-
OpPHEHTHPOBAHH
BIX 337124



https://m.edsoo.ru/7f416194
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5.3

Mexannueckas
JHEprus

bu6nuoreka [IOK
https://m.edsoo.ru/7f416

(hu3HUeCKUX 3HAHUI B
MOBCEIHEBHOM JKU3HH

VTS obecreueHus
0e30macHOCTH  TpHU
oOpareHuu C
npudopaMu u
TEXHUYECKUMHU
YCTPOMCTBaMH,

COXpaHEHUS 3JI0POBbs
U COONIOACHUS HOPM
9KOJIOTHYECKOTO
IIOBCACHUSA B
OKpY>KarolleH cpele;

194

pelars pacu€rHbIe
3ama4u B 1-2 nericTBus,
UCIIONB3Ysl 3aKOHBI H
bopMyIbl,
CBSI3BIBAIOIINE
buznueckue
BEJIMYMHBI: HA OCHOBE
aHaym3a YCJIOBHS
3a/1a4un 3aUChIBaTh
KpaTkoe yCIIOBUE,
MO/CTABIISATh
(bu3UYeCKrue BETUYHHBI
B (hopMyIib u
MPOBOJIUTH  PACUETHI,
HaxOJIUTh CIPAaBOYHBIC
JaHHbIE, HEOOXOIUMBIE

VYcTHbI onpoc

[IpakTryeckas
pabota

KoHntponbHas
pabota



https://m.edsoo.ru/7f416194
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JUISL  pelIeHHs  3ajad,
OLICHUBATh
pEaNMCTUYHOCTh
IIOJIyYEHHOU
busnueckoit
BEJINYUHBI;

MIPOBOJIUTH
UCCIIEJOBaHUE
3aBUCUMOCTH OJIHOH
(U3HYECKON BEIIMIMHBI
OT APYroi ¢
HCII0JIb30BaHUEM
MPSIMBIX U3MEPEHUI

Wroro no pazaeny 12 3
PesepBHoe Bpems 3 0
OBHIEE KOJIMYECTBO

YACOB I1O 68 12

I[TPOTPAMME




8 KVIACC

CIHucoOK UTOTrOBBIX

Cnoco0 oneHkn

KoJsun4yecTBo 4acoB IVIAHUPYEMBbIX HTOTOBBIX
HanMeHoBaHMe DJIeKTPOHHbIE pe3yIbTaToB ¢ IIAHHPYeMBIX
Ne (uudpoBbie)
/ Pa3IeaoB 1 TeM . $p YKa3aHMeM 3TaloB UX pe3yJbTaToB
n/n oOpa3oBaTe/ibHbIE
IIPOrpaMMbl p (¢popmupoBanus
IpakTnuec pecypent
Kontpoasn
Bcero KHe
ble padoThI
padoTsbl

Pa3pgen 1. TensioBbIe IBJICHUSA
- 00BSICHATH (pU3MUECKHE [IpakTuueckas
IIPOLIECCHI U CBOMCTBA TN, B (;1abopaTopHas) pabora
TOM YHCJIC U B KOHTEKCTE
cutyauuit VYeTHbII onpoc
MPAKTUKO-OPUEHTUPOBAHHO

p p p Pemenue yueOHBIX 1
ro XapakTepa: BbISBISTh
MPaKTUKO-
MIPUYUHHO-CIIECTBEHHBIE
OPUEHTHPOBAHHBIX 3374
CBSI3H, CTPOUTH OOBSICHEHHE
13 1—2 JIOTHYECKUX MIaroB ¢
11 Crpoenne n 7 0 bubnuorexa [JOK onopoi Ha 1-2 u3y4yeHHbIX

CBOICTBa BEIIEeCTBA

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

CBOMCTBA (PU3HUECKUX
SABJICHUH, PUZNIECKUX
3aKOHOB WJIH
3aKOHOMEPHOCTEM;

- co0mojgaTh  IpaBuiIa
TEXHUKU OE30MaCHOCTH IPH
pabore ¢ Ja0OpPaTOPHBIM
obopynoBaHUEM;

- IPOBOJIUTH OMBITHI IO
HaAOJIOACHUIO (PU3NYECKUX



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

1.2

TeruioBbie
MPOLECCHI

21

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

SIBJICHUW W (PU3HUECKUX
CBOMCTB TEJI,

MPUBOAUTH TIPUMEPHI
MIPAKTUIECKOTO
WCIIOJIb30BAHUS
(bu3NYeCcKUX 3HAHUH B
MTOBCETHEBHOM JKU3HU JJISI
obecrnieueHus 6€30MaCHOCTH
IIpU OOpaICHUH C
npudopamMu u
TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUS
3JI0POBbS U COOTFOICHUS
HOPM 3KOJIOTUYECKOTO
MOBEJICHHSI B OKPY)KAIOIICH
cpene.

- OIIUCBIBATH N3Y4YCHHbIE
CBOICTBa Ted U (pU3nvecKue
SIBJIICHUS, UCTIOJIB3YSI
¢u3nyeckue BeJIMYUHBI, IPU
ONMCAaHNUU IIPABUIIBHO
TPaKTOBaTh (PU3NUECKUIM
CMBICJI HCTIOJIb3YEMBbIX
BEJINYMH, 0003HAYECHUS U
€IMHULIBI (PU3UIECKUX
BEJIMYMH, HAXOAUTh
(hbopMyITBI, CBSI3BIBAIOIIINE
JAHHYIO (PU3HUECKYIO
BEJIMYHHY C IPYTUMHU
BEJTMYUHAMU, CTPOUTD

[IpaxTueckas
(;maboparopnas) pabora

KonTtponbHas pabora
YceTHBIT onpoc

Pemenue yueOHBIX 1
PAKTHKO-
OPUEHTUPOBAHHBIX 3a7a4



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

rpaduKu H3y4eHHBIX
3aBUCHUMOCTEN (PU3NYECKUX
BEJIMYUH;

- O0BSCHATDH (hpU3NYECKUe
MPOLIECCHI U CBOWCTBA TEJI, B
TOM YHUCJIE U B KOHTEKCTE
CUTYyalHil
[IPaKTUKO-OPUEHTHPOBAHHO
IO XapakTepa: BbIABIATD
MIPUYHUHHO-CJIEICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE
u3 1-2 1orMYecKux maroB ¢
onopoi Ha 1-2 u3y4yeHHbIX
CBOICcTBa (pU3MUECKIX
SIBIICHUH, (PU3NIECKUX
3aKOHOB WJIH
3aKOHOMEPHOCTEH;

- pemaTh pacu€THbIE 3aJa4l
B 2—3 A€NCTBUS, UCTIONb3YS
3aKOHBI U POPMYJIBI,
CBSI3BIBAIONINE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE
aHaJM3a yCIOBUS 3a7a4H
3aMMchIBaTh KPaTKoe
yCIIOBUE, BBISBIATH
HEJIOCTATOK JaHHBIX JJIs1
pelIeHus 3a/1a4u, BHIONPATh
3aKOHBI U POPMYIIBI,
HeoOXOoInMBIE IS €€
peuieHus1, TpoBOJIUTh
pacy€Thl U CPaBHUBATH




Hroro mo pazmeny 28 1

Pa3znen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS

MOJTyYeHHOE 3HAYCHUE
(U3NYECKOI BETUYNHBI C
W3BECTHBIMU JIAaHHBIMU;

- OO0 IaTh TpaBUiIa
TEXHUKU 0€30I1aCHOCTHU TPU
pabote ¢ 1abopaTOpHBIM
obopynoBaHUEM;

- IPOBOJIUTH OIIBITHI TIO
HaAOIIOACHUIO (PU3NIECKUX
SIBIICHUH WA (PU3NICCKUX
CBOMCTB Te.

DNEeKTpUYECKUe

3apsmbl.

2.1 3apshKEHHBIE Tela 7 0
U UX

B3aUMOJICICTBUE

but6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

- IPOBOJUTH HCCIIE0BAHNE
3aBUCUMOCTH OJJHOMU
(u3n4ecKoil BEIMUNHBI OT
JIPYroM C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUM!
IJIAHUPOBATh
ucclieloBaHle, COOMpaTh
YCTaHOBKY U BBIIIOJIHSTD
U3MepeHus, cleays
MIPENTIOKEHHOMY TUIaHY,
(uKCcUpoBaTh pe3yIbTaThl
MOJYYEHHOUN 3aBUCUMOCTH B
BHJI€ TaOIHI] ¥ TPadUKOB,
JIEJIaTh BBIBOJBI 110
pe3ysibTaTamMm
HCCIIEIOBaHMUS;

- co0mroaTh MpaBuiIa

[IpakTnueckas
(;maboparopnas) pabora

VYeTHBI onpoc

Pemenue yueOHBIX 1
PAaKTHKO-
OpPUEHTUPOBAHHBIX 3a7a4



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

TEXHUKHU 0€30I1aCHOCTH IpU
pabote ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

- IPOBOJUTH KOCBEHHbIE
U3MEpeHus PU3NIECKUX
BEJIMYMH: TUIAHUPOBATh
H3MepeHusi, coonupaTh
JKCIIEPUMEHTAIIBHYIO
YCTaHOBKY, CIEAYs
MPeI0KEHHON
WHCTPYKLHUH, U BBIYUCIIATH
3HAYEHUE BEJINYUHBL;

- XapaKTepu30BaTh
MIPUHIIMIIBI IeHCTBUS
W3Y4YEHHBIX IPHOOPOB U
TEXHUYECKUX YCTPOMCTB C
ONOPOM HAa MX OINUCAHUS,
HCIIOJIb3YS 3HAHUS O
CBOMCTBaX (PU3NYECKUX
SIBJIGHUN U HEOOXO/IUMBbIE
¢dusnueckue
3aKOHOMEPHOCTH;

- IPOBOJIUTH OMBITHI IO
Ha0JII0IeHUI0 (PU3HUECKUX
SIBJIGHUN WIIH (PU3HYECKUX
CBONCTB Tell.

2.2

IlocTostHHBIHI
ANEKTPUUECKUN TOK

20

but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

- OITMCBIBATh U3YUCHHBIC
CBOICTBA TeIl U (I)I/I3I/ILICCKI/IC
SIBJICHUS, UCTIOJIb3YA
(i)I/ISI/I‘-IeCKI/Ie BCJIMYHHBI, ITPU

[IpakTrueckas
(;maboparopnas) pabora



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

ONMCAaHUU IIPABUIIBHO
TPaKTOBaTh (PU3MUECKUIL
CMBICII UCIIOJIb3YEMBIX
BEJIMYMH, 0003HAYECHUS U
€IMHUIIB PUZNIECKUX
BEJINYMH, HAXOUTh
(bopMyIbl, CBA3BIBAIOIINE
JaHHYIO (PU3HUECKYIO
BEIMYUHY C JPYTUMHU
BEJINYMHAMH, CTPOUTD
rpaduKu U3y4eHHbIX
3aBHCUMOCTEH (pr3muecKmx
BEJINYHH;

- coOmojgatb  IpaBuia
TEXHUKU O€30MaCHOCTH IpH
pabore ¢ J1a0OpaTOpPHBIM
o0opyI0BaHUEM;

- OOBSCHATH (hpu3NYECKHe
IIPOLIECCH] U CBOMCTBA TEI, B
TOM YHCJIE U B KOHTEKCTE
CUTYyalHil
MIPAKTUKO-OPUEHTHPOBAHHO
IO XapakTepa: BBISBIATh
MIPUYKUHHO-CJIEICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHHE
13 1-2 oruyecKux maros ¢
onopoi Ha 1-2 n3y4eHHbIX
CBOIcTBa (pU3MUECKIX
SBJICHUH, PU3NIECKIX
3aKOHOB MJIH
3aKOHOMEPHOCTEH;

KonTtponsHas padora
VYeTHBII onpoc

Pemenne yueOHBIX 1
MPAKTUKO-
OPUCHTHPOBAHHBIX 3a/1a4




- pa3nuyaTh SIBICHUS
(TerioBoe pacuIupeHue u
cXKaTue, Terionepeaya,
TEIJIOBOE PAaBHOBECHE,
CMayMBaHUE, KallUJUIIPHBIE
SIBJICHUS], UICTIAPEHHUE,
KOH/JIEHCAallUsl, [JIaBJICHUE,
KpUCTaJIIIU3aLus
(oTBepaeBaHUE), KUIICHUE,
Terionepeaya
(TEernonpoBOIHOCTbD,
KOHBEKIIUS, U3JIYUCHHE),
ANEeKTpU3aLus e,
B3aUMOJICUCTBUE 3aps/I0B,
JEUCTBHUS SJIEKTPUUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE,
B3aMMOCHCTBHE MarHUTOB,
JieficTBIe MarHUTHOTO MOJIst
Ha IIPOBOJIHUK C TOKOM,
3J€KTPOMAarHUTHAS
WHJYKIIMS) IO ONTUCAHUIO
WX XapaKTePHBIX CBOWCTB U
Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX JAHHOE
(u3nuecKoe siBJICHUE; -
pemarps pacuy€THBIE 3a1a4n
B 2—3 neicTBUS, UCTIONb3YS
3aKOHBI U OPMYIIBI,
CBSI3BIBAIONINE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE
aHaJIM3a yCIIOBUS 3a7a4u




3aMMChIBaTh KPaTKOe
YCIIOBHE, BBISABIISTH
HEIO0CTATOK JIAaHHBIX IS
pelieHns 3a/1a4u, BHIOMpPaTh
3aKOHBI U (POPMYIIBI,
HeoOXOoIUMBIE IS €€
peleHust, IPOBOIUTh
pacy€Tsl U CPAaBHUBATH
II0JIyYEHHOE 3HaUY€HUE
(bu3n4ecKoil BEITUUNHBI C
U3BECTHBIMU JIaHHBIMU;

- IPOBOJUTH OIIBITHI 1O
HaOIIOACHUIO PU3NIECKUX
SIBJICHUH WK (PU3NIECKUX
CBOJCTB TEJI,

- IPOBOJUTH HCCIIE0BAHNE
3aBUCHMOCTH OJTHOU
¢u3n4ecKoil BETUUNUHBI OT
JPYTOH C UCIIOJIb30BaHUEM
MPSIMBIX U3MEPEHUM!
IJIAaHUPOBATh
ucclieloBaHKe, COOMpaTh
YCTaHOBKY U BBIIIOJIHSTH
U3MepeHus, cleays
MIpeIJI0)KEHHOMY TUIaHy,
(uKcUpoBaTh pe3yIbTaThl
MIOJIyYE€HHOM 3aBUCUMOCTH B
BUJIe TaOIUI] U rpadUKoB,
JIeJ1aTh BBIBOJIBI IO
pe3ysibTaTamMm
HCCIIEIOBaHMS;




- XapaKTepu30BaTh
IIPUHLIMIIBI IEHCTBUS
U3yYEHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOUCTB C
ONOPOM HA UX OIHUCAHUS,
HCIIOJIb3YS 3HAHUSA O
CBOMCTBaX (PU3NYECKUX
SBJICHUH U HEOOXOJMBIE
¢busnyeckue
3aKOHOMEPHOCTH;

- pacro3HaBaTh IIPOCTHIE
TEXHUYECKHE YCTPONCTBA U
W3MEpUTEIBbHBIE TPUOOPHI
10 CXEMaM U CXEMaTHYHBIM
PUCYHKAM COCTaBJIATH
CXEMBI JIEKTPUUECKUX
LIETIEH C ITOCIIEI0BATEIbHBIM
U NIapaJuleIbHBIM
COEIMHEHUEM DJIEMEHTOB,
pasnuyas ycIOBHBIE
0003Ha4YEeHUsI DJIEMEHTOB
INEKTPUYECKUX LIETIEH;

- IPOBOJUTH KOCBEHHBIE
n3MepeHus: PU3NYECKUX
BEJIMYMH: [IJIAHUPOBATh
U3MepeHus, coouparb
JKCIIEPUMEHTAIIBLHYIO
YCTaHOBKY, CIeAys
MIPEIIOKEHHON
WHCTPYKLUHU, U BBIYUCIISATH
3HAUEHUE BEJINYUHBL;




- C03/1aBaTh COOCTBEHHBIE
IIUCbMEHHBIE U KpaTKue
yCTHBIE COOOIIECHNS,
000011ast ”HPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB
(bu3n4ecKoro coxepkaHus,
B TOM UHCJIE ITyOJIUYHO
MPEACTABIATH PE3YIbTATHI
MPOEKTHON WJIN
UCCIIeI0BaTEIbCKON
NeSITebHOCTH, TIPU 3TOM
IPaMOTHO UCTIOJIB30BaTh
W3y4YEHHBIN OHATUINHBINA
anmapar Kypca Qpu3uKuy,
COIIPOBOXKIATh
BBICTYIUJICHUE
MpE3EHTALUEH.

2.3

MarauTtHsle
SIBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

- IPOBOJUTH HCCIIE0OBAHNE
3aBUCHUMOCTH OJTHOM
¢u3n4ecKkoil BeTUYNHBI OT
JIPYroM € UCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUM!
IJIAaHUPOBATh
ucclieloBaHKe, COOMpaTh
YCTaHOBKY U BBIMOJHATH
WU3MepeHus, cleays
MpeIJI0’)KEHHOMY TUIaHy,
(buKcupoBaTh pe3ynbTaThl
MIOJIyYE€HHOM 3aBUCUMOCTH B
BHJI€ TaOIHI] ¥ TpadrKOB,

[IpakTrueckas
(;maboparopnas) pabora

VYeTHBII onpoc

Pemienue yueGHbIX 1
PaKTUKO-
OpPUEHTUPOBAHHBIX 3a7a4
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JIeNIaTh BBIBOJIBI IO
pe3yabTatam
HCCIIEI0BaHMS;

- OO0 IaTh TpaBUiIa
TEXHUKHU 0€30I1aCHOCTH IpU
pabote ¢ 1abopaTOpHBIM
obopynoBaHUEM;

- IPOBOJIUTH KOCBEHHBIE
U3MEpeHus PU3NIECKUX
BEJIMYMH: [UIAHUPOBATh
U3MepeHus, coouparb
HKCHEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAys
MpeI0KEHHON
UHCTPYKILIHH, U BBIYUCIIATH
3HAaYCHUE BEJIINYHHEI,

- OOBSICHATD (hpU3NYECKHE
MIPOLIECCHI U CBOMCTBA TeI, B
TOM YHCJIE€ U B KOHTEKCTE
CUTyalHil
MPAKTUKO-OPHEHTHPOBAHHO
IO XapakTepa: BBISBIATh
MIPUYUHHO-CIIE/ICTBEHHbIE
CBSI3M, CTPOUTH OOBSICHEHHE
n3 1-2 oruyeckux 1maroB ¢
oropoif Ha 1-2 U3y4eHHBIX
CBOMCTBA (pU3HUECKUX
SBJICHUH, PU3NIECKIX
3aKOHOB HJIH
3aKOHOMEPHOCTEH;

- IPOBOJIUTH OMBITHI IO




2.4

DneKTpOMarHuTHast
AHIYKIIUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce

HaOIIOACHUIO (PU3NIECKUX
SIBJICHUH MK HU3HUECKUX
CBOMCTB Tel.

- XapaKTepu30BaTh
CBOiicTBa Te, pusnueckue
SIBIICHUSI U TIPOIIECCHI,
WCTOJb3Ysl OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJISIPHO-
-KUHETHUYECKON TEOpPHH
CTPOCHUSI BEILIECTBA,
MPUHIUI CYTIEPIIO3UIIUT
noJiet (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHS
3apsiia, 3akoH Oma 1
y4JacTKa LenH, 3aKOH
Jxoyna—Jlenna, 3akoH
COXpaHEHHUS SHEPTUH, IPU
3TOM J1aBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U
3aMMChIBaTh €T0
MaTeMaTH4ecKoe
BBIpA)KEHUE,

- co0mroaTh mMpaBuiIa
TEeXHUKU 0€30I1aCHOCTHU TPU
pabote ¢ 1abopaTOpHBIM
obopynoBaHuEM;

- POBOJTUTH OITBITHI TIO
HaAOJIOACHUIO (PU3NYECKUX
SIBIICHUW WIH (DU3HUECKUX
CBOMCTB Tel.

[IpakTuueckas
(;raboparopnas) pabora

KonrponbHas pabora
VYeTHBII onpoc

Pemenne yueOHBIX 1
PaKTUKO-
OPUEHTHPOBAHHBIX 33724



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

- UCTIOJIb30BaTh MOHSTHS:
Macca U pa3Mepbl MOJIEKYI,
TEIJIOBOE JIBU’KEHHE aTOMOB
Y MOJIEKYJI, arperaTHbIe
COCTOSIHMSI BEIIIECTBA,
KPUCTAJUIMYECKUE U
aMmopdHbIe Tena,
HACBIILICHHBIN 1
HEHACBIILICHHBIN Tap,
BJIQYKHOCTh BO3/yXa,
TeMIlepaTypa, BHYTPEHHSIS
SHEprus, TeIIOBOU
JIBUTATEJIb, 3JIEMEHTAPHbIN
3JEKTPUUYECKUN 3apsl,
3JEKTPUYECKOE MOJIE,
MIPOBOTHUKH U
JUDJICKTPUKU, TTOCTOSTHHBIN
3IEKTPUUYECKUN TOK,
MarHuTHOE T0JIE;

- pa3nuyaTh SBJICHUS
(TeruioBOE pacuIMpeHue u
ckaTue, Terionepeaaya,
TEIJIOBOE paBHOBECHUE,
CMa4yMBaHUE, KaWJLUIIPHBIE
SIBJICHHSI, HCTIAPCHHUE,
KOH/JICHCAIIHsI, TIJIaBJICHHUE,
KpUCTAJITU3ALIHS
(oTBepaeBaHUE), KUTICHUE,

YeTHbII onpoc

Pemenune yueOHBIX 1
PaKTUKO-
OPUEHTHUPOBAHHBIX 33]a4




TEeTIonepeaya
(TerIonpoBOIHOCTD,
KOHBEKIUS, U3Iy4eHUE),
AJIEKTPHU3aLHUA Tell,
B3aUMOJCICTBUE 3apsAI0B,
JeUCTBUS SIEKTPUYECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE,
B3aHUMOJICHCTBHE MarHUTOB,
JIeiCTBUE MAarHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM,
3JIEKTPOMAarHuTHast
MHIYKIMS) [I0 ONUCaHUIO
UX XapaKTEPHBIX CBOHCTB U
Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JaHHOE
¢busnveckoe SIBICHHE;

- co0mroaaTh mpaBuia
TEXHUKU 0€30I1aCHOCTHU TPU
pabote ¢ 1abopaTOpHBIM
o0opyI0oBaHUEM;

- IPOBOJIUTH OMBITHI TIO
HaOIOACHUIO (PU3NYECKUX
SBICHUH WK (PU3NIECKUX
CBOMCTB Tell.

OBIIEE KOJIMYECTBO
YACOB I1O0
[NPOTPAMME

68
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KoanuyecTBO 4acos

9 KJIACC

CIHiCcOK UTOTrOBBIX

Cnoco0 oeHKn

IUIAHUPYeMBbIX HUTOT0BBIX

HanMcHOBAHHE pe3yJIbTaTOB € yKa3aHUeM IUIAHUPYeMBbIX
Ne jiekTpoHHbIE (1M (POBbIE)

Pa3Ie/IOB H TeM p $p 3TanoB uX popMHUPOBAHHS pe3yIbTaToB
n/n oOpa3oBaTe/ibHbIE Pecypchl

NPOrpamMmbl
Pa3zgen 1. Mexannueckue siBJICHUSA
- OOBSCHATD (hpU3NYECKHE [IpakTnueckas

1.1

MexaHn4ueckoe
JIBIKEHUE U
CIIOCOOBI €ro
OIUCaHMS

bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

MPOLECCHI U CBOMCTBA TEJI, B
TOM YHCJIE€ U B KOHTEKCTE
CUTyalui
[IPaKTUKO-OPUEHTHPOBAHHOT O
XapakTepa,

- pemark pacuéTHbIE 3aJa4H,
HCIIOJIBb3YS 3aKOHBI U
(hopMyIIbl, CBSI3bIBAIOIINE
(u3nueckre BeIMUNHBL: Ha
OCHOBE aHaJIn3a yCIOBUS
3a/1a4M 3alKMChIBaTh KPaTKOE
yCIIOBUE, BBISBIATh
HEJ0CTAIOLIUE WU
M30BITOYHBIE IaHHBIE,
BBIOMPATH 3aKOHBI U
(hopMyIibl, HEOOXOIUMBIE JISI
pelIeHus, TPOBOAUTD
pacuéThl U OLICHUBATD
pPEAINCTUIHOCTD

(;rabopatopnast) pabota
KonTponbnas padora
VYcerHbll onpoc

Pemienue yueGHbIX U
PaKTUKO-
OpPUEHTHUPOBAHHBIX
3a7a4



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

MOJTyYEHHOTO 3HAYCHHS
(u3n4ecKoil BEITMUNHBL;

- pacrio3HaBaThb IIpoOJIEMBI,
KOTOPBIE MOXKHO PEIIUTH MPH
MOMOIIHN (PU3NIECKUX
METO/IOB,;

- IPOBOJAUTH  OIBITBl IO
HAOMIOACHUIO  (PU3UYECKUX
ABICHUA WM (U3NIECKUX
CBOMCTB TeN:
CaMOCTOSITENIBHO ~ coOMpaTh
YCTAaHOBKY M3 H30BITOYHOTO
Habopa o0opynoBaHus,
OIMCBIBATh XOJI OIBITA U €ro
pe3yabTathl, (GOpMyIUpOBATH
BBIBOJIBI;

- IPOBOJIUTH MCCIIEJOBAHUE
3aBUCUMOCTEH (pr3nueckux
BEJIMYMH C HCII0JIb30BaHUEM
MPSIMBIX U3MEPEHUM!
IJIaHUPOBATh UCCIIEI0BAHUE,
CaMOCTOSITENILHO COOUPATh
YCTAHOBKY, (PMKCHPOBAThH
pe3yJIbTaThl MOJYYEHHON
3aBUCHUMOCTH (PU3NYECKUX
BEJINYMH B BUJE TaOIUI U
rpaduKoB, JeaTh BHIBOJIBI MO
pe3ynbTaTaM HCCle0BaHMUS;

- IPOBOJINTH KOCBEHHBIE
U3MepeHus PU3NIECKUX
BEJIMYMH;




- OO0 IaTh TIpaBUiIa
TEXHUKU 0€30IIaCHOCTH TPU
pabote ¢ 1abopaTOpHBIM
o0opymoBaHueM

1.2

B3aumonelictBue
TEIl

20

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

- O0BACHATH PU3NUYECKUE
MPOLECCHI U CBOMCTBA TEJI, B
TOM YHCJIC U B KOHTEKCTE
CUTyalui
MIPAKTUKO-OPUEHTUPOBAHHOTO
Xapakrepa,

- pemaTh pacyETHBIE 3a/1a4H,
WCIIOb3YS 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIOIIIHE
(u3HUecKre BETMYMHBI: HA
OCHOBE aHAJIN3a YCIOBUS
3a/1a4M 3aMKUChIBATh KPATKOE
YCIIOBHE, BBISIBIIATH
HEJIOCTAIOLIUE UIU
M30BITOYHBIC JJAHHBIC,
BBIOMpATh 3aKOHBI U
(hopMyIbl, HEOOXOIUMBIE IS
pelieHus, TpoOBOIUTh
pacd€ThI U OLIEHUBATh
PEaTUCTUYHOCTD
MOJTYYEHHOTO 3HAYEHUS
(bU3UYECKO BETUIMHBI,

- pacrno3HaBaTh MPOOIEMBI,
KOTOPbIE MOKHO PELIUTH IPU
MTOMOIITN (PUZNIECKUX
METO/I0B,;

[IpakTrueckas
(;maboparopnast) pabota

KonTponbnas pabora
VYcrHbll onpoc

Pemenne yueOHBIX 1
HPaKTHKO-
OPHEHTHPOBAHHBIX
3a7a4



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

- TPOBOAUTH OMBITHI IO
HaOJIFO JEHUTO (bU3UIECKUX
SABJICHUM WIM  (U3NYECKUX
CBOMCTB TEIL:
CaMOCTOSITENILHO  coOMpaTh
YCTAHOBKY M3 M30bITOYHOIO
Habopa obopyoBaHus,
OIMCHIBATH XOJI ONBITA U €T0
pe3yabTaThl, (GOpMyIupOBaTH
BBIBOJIbI;

- IPOBOJIUTH UCCIIEJOBAHUE
3aBHCUMOCTEH (pr3muecKmx
BEJIMYHH C MCIIOJIb30BaHHEM
HPSIMBIX U3MEPEHUI:
IUTAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIEHO COOUPATh
YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON
3aBHCUMOCTH (PU3NUECKUX
BEJIMYHUH B BUJIE TAOIUI U
rpaduKOB, eNIaTh BEIBOJIBI IO
pe3yabTaTaM MCCIEeOBaHHUS;

- IPOBOJIUTh KOCBEHHbBIE
n3MepeHus: PU3NYECKUX
BEJIMYWH;

- co0Jr0/1aTh MpaBUIIa
TEeXHUKU 0€30IaCHOCTHU MPU
pabote ¢ 1abopaTOpHBIM
obopynoBaHuEM;

- pa3nuyath SBJICHUS MO
OTMCAHMIO UX XapaKTEPHBIX




CBOMCTB M Ha OCHOBE OIILITOB,
JEMOHCTPHUPYIOIIHUX JAHHOE
(buzmvecKoe sIBJICHUE;

- pacrio3HaBaTh IPOSIBICHUE
W3YYEHHBIX (prU3HYECKUX
SIBJIGHUN B OKPY>KaOIIEM
MHpE, [IPH 3TOM MEPEBOIUTH
MIPaKTUYECKYIO 3a/1auy B
y4eOHYI0, BBIICIATD
CYLIECTBEHHBIE CBOMCTBA
(mpu3Haku) puznyecKux
SIBJICHU

- OIIMCBIBATH U3YYECHHbIE
CBOICcTBa Tel U (pusnveckue
SIBJIICHUS, UCTIONIB3YS
(bu3nvecKne BEIIMYUHBI, IPH
ONMCAaHUU IIPABUIIBHO
TPAKTOBATh (PU3UUECKUIA
CMBICJI UCTIOJIb3YEMBIX
BEJIMYUH, 0003HAYECHUS U
SIMHHIIBI PUINICCKUX
BEJIMYWH, HAXOJIUTh
(bopMyIbl, CBA3BIBAIOIINE
JTaHHYIO (PU3HYECKYIO
BEITUYHHY C IPYTHMH
BEJIMUYMHAMU, CTPOUTH
rpaduKu U3y4eHHBIX
3aBUCHUMOCTEN (PU3NYECKUX
BEJIMYWH;

- XapaKTepu30BaTh CBOICTBA
TeJ, U3NUECKUE SIBICHUS U




IIPOLIECCHI.

1.3

3aKOHEI
COXpaHEHUs

10

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

- 00BSCHATDH (hpu3NYECKHe
MPOLECCHI U CBOMCTBA TEJI, B
TOM YHCJI€ U B KOHTEKCTE
CUTYyalHil
MPAKTUKO-OPHEHTUPOBAHHOTO
Xapakrepa,

- peliaTh pacyéTHbIE 3aauH,
UCIOJIb3Ys 3aKOHBI U
(hopMyIIBI, CBA3BIBAIOIINE
¢bu3nvecKkne BEIMYUHBL: HA
OCHOBE aHAJIN3a yCIOBUS
3aJ]auy 3aIKChIBaTh KPaTKOE
yCJIOBHE, BBISIBIISITD
HEIOCTAIOIIHNE WITH
130BITOYHBIE IaHHBIE,
BBIOMPATh 3aKOHBI U
(bopMmyIIbl, HEOOXOAUMBIE IS
peteHwsl, TPOBOIUTh
pacd€ThI U OLIEHUBATh
PEeaTMCTUYHOCTD
MOJTyYEHHOTO 3HAYCHHUS
(hbU3MYeCKOl BETUUHMHBI,

- pacrnio3HaBaTh MPOOJIEMBI,
KOTOPBIE MOXKHO PEIIUTh MPH
MOMOIIHU (PUZNIECKUX
METOJIOB,;

- TMPOBOAUTH  OIBITHI IO
HAOMIOACHUIO  (PU3UYECKUX
ABICHUM WU (U3NYECKUX
CBOMCTB TEJL:

[IpakTrueckas
(;maboparopnast) pabota

KonTponbnas pabora
VYcerHblil onpoc

Pemenne yueOHBIX 1
NPaKTUKO-
OPUCHTUPOBAHHBIX
3a1a4



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

CaMOCTOSITENILHO  coOMpaTh
YCTAHOBKY M3 M30bITOYHOIO
Habopa obopyoBaHus,
OIMCHIBATH XOJI OMBITA U €r0
pe3yabTaThl, (GOpMyIupOBaTH
BBIBOJIbI;

- IPOBOJIUTH UCCIIEJOBAHUE
3aBUCUMOCTEH (pr3nuecKux
BEJIMYMH C UCIIOJIb30BaHHEM
HPSIMBIX U3MEPEHUI:
IUTAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIEHO COOUPATh
YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl OJTYYECHHON
3aBUCUMOCTH (PU3NUECKUX
BEJIMYMH B BUJE TAOIHI U
rpaduKOB, JeNaTh BHIBOJIBI IO
pe3yabTaTaM MCCIeJOBaHNUS;

- IPOBOJIUTh KOCBEHHbBIE
n3MepeHus: PU3NYECKUX
BEJIMYWH;

- co0Jr0/1aTh MpaBUIIa
TEXHUKU 0€30I1aCHOCTHU IpU
pabote ¢ 1ab0paTOpPHBIM
o0opynoBaHUEM;

- pa3nuyath SBJICHUS 1O
OTIHMCAHMIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OITHITOB,
JIEMOHCTPHUPYIOIINX JaHHOE
¢busnyeckoe SABICHHE;

- pacro3HaBaTh MPOSIBICHUE
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W3YYEHHBIX (prU3MYecKuX
SIBJICHUH B OKpY’KaroIleM
MHUDE, IPU 3TOM [IEPEBOIUTH
MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIICIATD
CYILIIECTBEHHbIE CBOMCTBA
(mpu3Haku) puznyecKux
SIBJICHHI;

- OTHCHIBATh N3YUYCHHBIC
CBOWCTBA TeN U PU3NYECKUE
SIBJICHUSI, UCTIOJIb3Ys
(bu3nvecKkne BEIIMIUHBI, IPH
OTIMCaHWH TTPABUIIHLHO
TPaKTOBaTh (PU3MUECKUIL
CMBICJI UCTIOJIb3YEMbIX
BEJINYMH, 0003HAUEHHUS U
€IUHUIIB (PU3UIECKUX
BEJINYMH, HAXOUTh
(bopMyIIbl, CBA3BIBAIOIINE
JTaHHYIO (PU3HYECKYIO
BEJIIMYUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH
rpaduKu U3y4eHHBIX
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYWH;

- XapaKTepu30BaTh CBOICTBa
TeJ, PU3NUECKUE SIBICHUS U
MIPOLIECCHI.

Pa3nen 2. Mexanunueckue K0J1e0aHUA M BOJHBI




2.1

Mexannueckue
KoJIeOaHus

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

- OpoBOAUTH onbITel 10  IIpakTyeckas
HaOmoneHno  Qusndeckux  (maboparopHas) pabora
SABJICHUM WIM  (U3NYECKUX

CBOWCTB Ten: Y CTHBIA onpoc
CaMOCTOSITENILHO  coOMpaTh

Pemenue yaeOHBIX 1
YCTAHOBKY M3 H30BITOYHOTO

MPAKTUKO-
Habopa obopyoBaHus,
OpPUEHTUPOBAHHBIX
OIHCHIBATh XOJ OIBITA U €ro
3a1a4

pe3yabTaThl, (GOpMyIupOBaTH
BBIBOJIbI;

- IPOBOJIUTH UCCIIEJOBAHUE
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYHH C MCIIOJIb30BaHHEM
HPSIMBIX U3MEPEHUI:
IUTAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIEHO COOUPATh
YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTYYEHHON
3aBHCUMOCTH (PU3NUECKUX
BEJIMYHMH B BUJIE TAOIUI U
rpaduKOB, eNIaTh BEIBOJIBI IO
pe3yabTaTaM MCCIEeOBaHHUS;
- IPOBOJIUTh KOCBEHHbBIE
n3MepeHus: PU3NYECKUX
BEJIMYWH;

- co0Jr0/1aTh MpaBUIIa
TEeXHUKU 0€30IaCHOCTHU MPU
pabote ¢ 1abopaTOpHBIM
obopynoBaHuEM;

- pa3nuyath SBJICHUS MO
OTMCAHMIO UX XapaKTEPHBIX



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

CBOMCTB U Ha OCHOBE OIILITOB,
JEMOHCTPHUPYIOIIHUX JAHHOE
(buzmvecKoe sIBJICHUE;

- pacrio3HaBaTh IPOSIBICHUE
W3YYEHHBIX (prU3HYECKUX
SIBJIGHUN B OKPY>KaOIIEM
MHpE, [IPH 3TOM MEPEBOIUTH
MIPaKTUYECKYIO 3a/1auy B
y4eOHYI0, BBIICIATD
CYLIECTBEHHBIE CBOMCTBA
(mpu3Haku) puznyecKux
SIBJICHHI,

- OIIUCBIBATH U3YYECHHbIE
CBOICcTBa Tel U (pusnveckue
SIBJIICHUS, UCTIONIB3YS
(bu3nvecKne BEIIMYUHBI, IPH
ONMCAaHUU IIPABUIIBHO
TPAKTOBATh (PU3UUECKUIA
CMBICJI UCTIOJIb3YEMBIX
BEJIMYUH, 0003HAYECHUS U
SIMHHIIBI PUINICCKUX
BEJIMYWH, HAXOJIUTh
(bopMyIbl, CBA3BIBAIOIINE
JTaHHYIO (PU3HYECKYIO
BEITUYHHY C JPYTHMH
BEJIMUYMHAMU, CTPOUTH
rpaduKu U3y4eHHBIX
3aBUCHUMOCTEN (PU3NYECKUX
BEJIMYWH;

- XapaKTepu30BaTh CBOICTBA
TeJ, U3NUECKUE SIBICHUS U




IIPOLIECCHI.

2.2

Mexannueckue
BOJIHBI. 3BYK

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

- 00BSCHATDH (hpU3NYECKHe
MPOLECCHI U CBOMCTBA TEJI, B
TOM YHUCJI€ U B KOHTEKCTE
CUTYyalHil
MPAKTUKO-OPHEHTUPOBAHHOTO
Xapakrepa,

- pemiath pacuéTHbIC 3aa4H,
WCIIOJIB3YS 3aKOHBI U
(hopMyIIBI, CBA3BIBAIOIINE
¢bu3nvecKne BEIMYUHBL: Ha
OCHOBE aHaJlu3a yCIOBUS
3a/1a4y¥ 3aMKiChIBaTh KPaTKOE
yCJIOBHE, BBISIBISITD
HEIOCTAIOIIHNE WITH
M30bITOYHBIC TAHHEIE,
BBIOMPATh 3aKOHBI U
(hopmysel, HEOOXOTUMBIE NSt
peteHwsl, TPOBOIUTH
pacuéThbl U OLIEHUBATh
PEeaTMCTUYHOCTD
MOJTyYEHHOTO 3HAYCHHSI
(bU3MYeCKOl BETUUHMHBI,

- pacro3HaBaTh pOOIEMBI,
KOTOPBIE MOXKHO PEIIUTH MPH
TTOMOTIIH (PU3UIECKUX
METOJIOB,;

- TPOBOAUTH OIBITHI IO
HAOMIOACHUIO  (PU3UYECKUX
SBIICHUA WM  (PU3UIECKUX

[IpakTnueckas
(;maboparopnasi) pabota

KonTtponsHas pabora
VYcerHbiit onpoc

Pemienue yueGHbIX U
IPaKTUKO-
OpPUEHTHUPOBAHHBIX
3aja4



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

CBOMCTB TeN:
CaMOCTOSITENILHO ~ cOOMpaTh
YCTAHOBKY M3 M30bITOYHOIO
Habopa o0opyoBaHus,
OIMCHIBATH XOJI OMBITA U €r0
pe3yabTaThl, (GOpMyINpOBaATH
BBIBOJIbI;

- IPOBOJIUTH MCCIIEJOBAHUE
3aBUCUMOCTEH (pr3nuecKux
BEJIMYMH C HCII0JIb30BAaHUEM
MPSIMBIX U3MEPEHUI:
TUTAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITENIEHO COOUPATh
YCTAHOBKY, (PMKCHPOBATh
pe3yabTaThl OJTy4YEHHON
3aBHCUMOCTH (PH3UUECKUX
BEJIMYMH B BUJE TAOIHI U
rpaduKoB, JeaTh BHIBOJIBI IO
pe3yabTaTaM MCCIEeIOBAHNUS;

- IPOBOJINTH KOCBEHHBIE
n3MepeHus: PU3NYECKUX
BEJINYMH;

- co0JIr0/1aTh MpaBUIIa
TEXHUKHU 0€3011aCHOCTH MpHU
pabote ¢ 1ab0paTOpPHBIM
o0opynoBaHuEM;

- pa3nuyath SBJICHUS 1O
OTMCaHMIO WX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OITHITOB,
JIEeMOHCTPHUPYIOIIUX JaHHOE
¢busnyeckoe SIBICHHE;




- pacrio3HaBaTh IPOSIBICHUE
U3YYEHHBIX (PU3HUECKUX
SIBJICHUH B OKpY’KaroIleM
MUDpE, IPH 3TOM NIEPEBOIUTH
MIPaKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIIATH
CYILIECTBEHHbIE CBOMCTBA
(mpu3Hakm) puznyecKux
SIBJICHHI;

- ONMCHIBATh N3YUYEHHbIE
CBOWCTBA TeN U PU3NYECKUE
SIBIICHHSI, UCTIONB3YS
(bu3nvecKne BEIIMYUHBI, IPH
OIHMCaHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUIL
CMBICJI UCTIOJIb3YEMBbIX
BEJINYMH, 0003HAYEHHUS U
€IMHULIBI PU3UIECKUX
BEJINYMH, HAXOUTh
(hopMyIIbl, CBSI3bIBAIOIINE
JaHHYIO (PU3UYECKYIO
BEJINYMHY C APYTUMHU
BEJIMYMHAMH, CTPOUTD
rpaduKu U3y4eHHBIX
3aBUCUMOCTEN (PU3NYECKUX
BEJINYMH;

- XapaKTepu30BaTh CBOICTBA
TeN, GU3NUECKUE SIBJICHUS U
MIPOLIECCHI.

Hroro o pasaeny
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Pa3znen 3. 3J'[eKTp0MaFHI/ITH06 moJie U 3JICKTPOMATrHUTHBIC BOJIHBI

3.1

DNeKTpOMarHuTHOE
1oJie u
AJIEKTPOMArHUTHbBIE
BOJIHBI

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

- O0BSACHATH PU3NUYECKUE
MPOLECCHI U CBOMCTBA TEJI, B
TOM YHCJIE U B KOHTEKCTE
CUTYyalHil
MIPaKTUKO-OPUEHTHPOBAHHOTO
Xapakrepa,

- peuarb pacuE€THBIE 3a]1a4H,
WCIIOJIB3YS 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIOIIHE
¢bu3nvecKkne BEIMYUHBL: HA
OCHOBE aHaJlu3a yCJIOBUS
3a/1a4yM 3aMKiChIBaTh KPaTKOE
YCIIOBUE, BBISBISATH
HEJ0CTAIOLIUE WU
M30BITOYHBIC TAHHEIC,
BbIOMpATh 3aKOHBI U
(hopMyIbl, HEOOXOIUMBIE IS
pelieHus1, TpOBOIUTh
pacd€ThI U OLIEHUBATh
PEaTUCTUYHOCTD
MOJYYEHHOTO 3HAYEHUS
(hbU3MYeCKOl BETUUHMHBI,

- pacrnio3HaBaTh MPOOJIEMBI,
KOTOPBIE MOKHO PEHIUTH MPH
MTOMOIITY (PUINIECKUX
METO/I0B,;

-  TPOBOJIUTH OMBITHI  TIO
HAOMIOACHUIO  (PU3UYECKUX
SBIIGHUH WU (PU3UIECKHX
CBOMCTB TEJL:

[IpakTnueckas
(;maboparopnast) pabota

YcrHbiil onpoc

Pemenne yueOHbBIX 1
PaKTHUKO-
OPUCHTUPOBAHHBIX
3a1a4



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

CaMOCTOSITENILHO  coOMpaTh
YCTAHOBKY M3 M30bITOYHOIO
Habopa obopyoBaHus,
OIMCHIBATH XOJI OMBITA U €T0
pe3yabTaThl, (GOpMyIupOBaTH
BBIBOJIbI;

- IPOBOJIUTH UCCIIEJOBAHUE
3aBUCUMOCTEH (pr3nuecKux
BEJIMYMH C UCIIOJIb30BaHHEM
HPSIMBIX U3MEPEHUI:
IUTAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENIEHO COOUPATh
YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl OJTYYECHHON
3aBUCUMOCTH (PU3NUECKUX
BEJIMYMH B BUJE TAOIHI U
rpaduKOB, JeNaTh BHIBOJIBI IO
pe3yabTaTaM MCCIeJOBaHNUS;

- IPOBOJIUTh KOCBEHHbBIE
n3MepeHus: PU3NYECKUX
BEJIMYWH;

- co0Jr0/1aTh MpaBUIIa
TEeXHUKU 0€30I1aCHOCTHU TPHU
pabote ¢ 1ab0paTOpPHBIM
o0opynoBaHUEM;

- pa3nuyath SBJICHUS 1O
OTHMCAHMIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OITHITOB,
JIEMOHCTPHUPYIOIINX JaHHOE
¢busnyeckoe SABICHHE;

- pacro3HaBaTh MPOSIBICHUE




Hroro no pasaeny

W3YYEHHBIX (prU3MYecKuX
SIBJICHUH B OKpY’KaroIleM
MHUDE, IPU 3TOM [IEPEBOUTH
MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIICIATD
CYILIIECTBEHHbIE CBOMCTBA
(mpu3Haku) puznyecKux
SIBJICHHI;

- OTHCHIBATh N3YUYCHHBIC
CBOWCTBA TeN U PU3NYECKUE
SIBJICHUSI, UCTIOJIb3Ys
(bu3nvecKkne BEIIMIUHBI, IPH
OTIMCaHWH TTPABUIIHLHO
TPaKTOBaTh (PU3MUECKUIL
CMBICJI UCTIOJIb3YEMbIX
BEJINYMH, 0003HAUEHHUS U
€IUHUIIB (PU3UIECKUX
BEJINYMH, HAXOUTh
(bopMyIIbl, CBA3BIBAIOIINE
JaHHYIO (PU3UYECKYIO
BEJIIMYUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH
rpaduKu U3y4eHHBIX
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYWH;

- XapaKTepu30BaTh CBOICTBa
TeJ, PU3NUECKUE SIBICHUS U
MIPOLIECCHI.

Pa3gen 4. CBeToBbI€ ABJICHUSA




4.1

3aKOHEI
pacnpocTpaHeHUs
CBeTa

bu6mmoteka [IOK
https://m.edsoo.ru/7f41a4a6

- O0BSCHATDH (hpU3NYECKUe [IpakTnueckas

IIPOLIECCHI U CBOMCTBA Tel, B (;1aboparopHas) pabora

TOM YHCJIE U B KOHTEKCTE
VYceTHbII onpoc

CUTyalHil
MPAKTUKO-OPHEHTUPOBAHHOTO
P p p Pemienue yueOHbBIX U
Xapakrepa,
, NPaKTUKO-
- pelaTh pacyéTHbIE 3aauH,
OpPUEHTHUPOBAHHBIX
UCTOJb3Ys 3aKOHBI U
3a1a4y

(hopMyIIBI, CBSI3BIBAIOIIIHE
(u3nuecKkre BeIMUMHBI: Ha
OCHOBE aHaJlu3a yCIOBUS
3aJ1a4M 3alKiCbIBaTh KPaTKOE
YCIJIOBHE, BBISBIIATH
HEJI0CTAIOIIUE HITN
M30bITOYHBIC TaHHEIE,
BbIOMpaTh 3aKOHBI U
(hopMyIIbI, HEOOXOTUMBIC TSI
peuieHus, IpoBOJIUTh
pacuéThl U OIICHUBATH
PEATNCTUYHOCTh
MOJIyYE€HHOTO 3HAYECHHUS
(bu3MUeCcKOil BETUYNHBL;

- pacrno3HaBaTh MPOOIEMBI,
KOTOPBIC MOKHO PEIITUTh ITPU
MTOMOIIY (PU3NYECKUX
METOJI0B,;

- TPOBOJUTH OMBITHI IO
HaOJIFO JEHUTO (bU3UIECKUX
SABJICHUA WU (PU3HUECKUX
CBOICTB TE:
CaMOCTOSITENILHO  coOupaTh



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

YCTAaHOBKY M3 H30BITOYHOTO
Habopa obopyioBaHus,
OIMCBIBATh XOJl OIBITA U €ro
pe3yabTaThl, (GOpPMyIUPOBATH
BBIBO/IBI;

- IPOBOJIUTH UCCIIEJOBAHUE
3aBUCUMOCTEH (pru3nuecKux
BEJIMYMH C UCIIOJIb30BAaHHEM
HPSIMBIX U3MEPEHUM:
IUTAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENILHO COOUPATh
YCTaHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJYYEHHON
3aBUCUMOCTH (PU3NUECKUX
BEJIMYMH B BUJIEe TaOIUI U
rpaduKOB, JeNIaTh BHIBOJIBI MO
pe3yabTaTaM HCCICIOBAHNUS;

- IPOBOJIUTh KOCBEHHBIE
U3MEepeHus PU3NIECKUX
BEJIMYWH;

- co0roaTh MpaBuia
TEXHUKU 0€30I1aCHOCTHU TPU
pabote ¢ 1abopaTOpHBIM
o0opyI0oBaHUEM;

- pa3nu4arh SBJICHUS IO
OTIHMCAHMIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE
(u3nueckoe sIBICHUE;

- pacrio3HaBaTh MPOSIBICHUE
W3YYEHHBIX (PU3MUECKUX




4.2

JInH3b1 1
OINTHYECKUE
npubopsI

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

SIBJIEHUM B OKPY>KaroleM
MHUDE, IPU 3TOM [IEPEBOIUTh
IIPAKTUYECKYIO 3ajauy B
y4eOHYI0, BBIICIATD
CYILIECTBEHHBIE CBOMCTBA
(mpu3Haku) puznyecKux
SIBJICHMI;

- OIIUCBIBATH U3Y4YECHHbIE
CBOWCTBA TeN U PU3NIECKHE
SIBJICHUSI, UCTIOJIb3Ys
¢bu3nyeckue BeJIMYUHBI,IPU
ONMCAaHUU IIPABUIIBHO
TPaKTOBaTh (PU3NUECKUI
CMBICJI UCTIOJIb3YEMBbIX
BEJINYMH, 0003HAYECHUS U
€IUHUIIB (PU3UIECKUX
BEJINYHH, HAXOTUTh
(bopMyIIbl, CBA3BIBAIOIINE
JAHHYIO (PU3HUECKYIO
BEJIIMYUHY C JPYTUMHU
BEJIMYUHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX
3aBUCUMOCTEH (pru3nuecKux
BEJIMYWH;

- XapaKTepu30BaTh CBOICTBA
TeJ, U3NUECKUe SIBICHUS U
ITPOLIECCHI.

- XapaKTepu30BaTh
MIPUHIUIBI 1EHCTBUS
U3YyYEHHBIX TPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C

[IpakTrueckas
(mabopatopnas) pabota



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

ONOPOM Ha UX ONHCAHUS,

- HCNOJIb30BaTh CXEMBI U
CXEMaTU4HbIE PUCYHKHU
M3Y4YEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIBbHBIX
puOOPOB U
TEXHOJIOTMYECKUX MPOLECCOB
P pelIeHUn
y4eOHO-TIPAKTHUECKUX 3a71ay;
- IPUBOJIUTH NTPUMEPDI
MIPaKTUYECKOTO
WCTIOJIH30BAHUS (PU3UIECKUX
3HAaHUW B TOBCEIHEBHOM
KU3HH,

- TIPOBOJUTH OMNBITHl IO
HAOJMIOACHUIO  (PU3UYECKUX
SABICHUA WIN  (U3NIECKUX
CBOWCTB TE:
CaMOCTOSITENIFHO ~ coOMpaTh
YCTaHOBKY M3 H30BITOYHOIO
Habopa o0opynoBaHus,
ONMCHIBATh XOJ OIbITA U €Tr0
pe3yabTaThl, (GOpMyIupOBaTH
BBIBOJIBI;

- IPOBOJUTH HCCIIE0BAaHNE
3aBUCUMOCTEH (pr3nuecKux
BEJIMYHH C UCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUM:
IJIaHUPOBATh UCCIIEI0BAaHUE,
CaMOCTOSITENIEHO COOUPATh
YCTaHOBKY, (PMKCHPOBATh

KonTtponsHas padora
VYceTHbII onpoc

Pemenne yueOHBIX 1
MPAKTUKO-
OPUCHTUPOBAHHBIX
3a1a4




pe3yJIbTaThl MOJYYEHHOM
3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOJIHIl U
rpauKOB, JeaTh BEIBOJIBI MO
pe3yJibTaTaM MCCIIeA0BaHMUS;
- IPOBOJUTH KOCBEHHbIE
n3MepeHus: GU3NYECKuX
BEJIUYHH;

- OO0 IaTh TpaBUiIa
TEXHHUKH 0€30MacHOCTH MpHU
pabote ¢ 1abopaTOPHBIM
0o0opyI0BaHUEM;

- pa3nuyath SBJICHUS 1O
OTMCAHUIO UX XapaKTEPHBIX
CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE
¢busnveckoe SIBICHHE;

- pacmo3HaBaTh MPOSIBICHUE
W3YYCHHBIX (PU3MUECKHUX
SIBJIEHUM B OKPY>KaroIleM
MUDpE, TIPH 3TOM MIEPEBOJIUTH
MIPaKTUYECKYIO 3a/1a4uy B
yueOHYI0, BBIIECTSATh
CYIIIECTBEHHBIE CBOMCTBA
(npu3HaKM) pU3NUECKUX
SIBIICHHI;

- ONUCHIBATh U3YYCHHBIE
CBOICcTBa Ten U pusnveckue
SIBTICHHS, UCTIONIB3YS
(u3nuecKre BeTHUHHBI, IPU
OTHMCAaHUU TIPABUIIBLHO




4.3

Paznoxenue
0eJIoro cBeTa B
CIIEKTp

bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

TPaKTOBaTh (PU3MUCCKUIA
CMBICTI HCTIOJIb3YEMBIX
BEJIMYMH, 0003HAYCHHS U
€IMHUIIBI (PU3UIECKUX
BEJIMYUH, HAXO/IUTh
(bOopMyIIBI, CBA3BIBAIOLINE
JTAHHYIO (PU3UIECKYIO
BEIMYUHY C JPYTUMHU
BEJIMYUHAMHU, CTPOUTH
rpauKy U3y4eHHBIX
3aBUCHMOCTEH (hU3NIECKUX
BEJINYHH;

- XapaKTepru30BaTh CBOICTBA
Tel, GU3NYECKUE SBICHUS U

MIPOLIECCHI.
- XapaKTepHu3oBaTh [MpakTuueckast
MIPUHIIMIIBI 1eHCTBUS (mabopatopnast) pabota

U3yYEHHBIX IPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C
ONOPO Ha MX ONHCAHUS,

VYeTHBI onpoc

Pemenue yueOHBIX 1
- HCIIOJIB30BaTh CXEMBI U

IIPaKTHUKO-
CXEMaTUYHbIE PUCYHKHU

OPHUEHTHPOBAHHBIX
HM3y4YEHHBIX TEXHUYECKHUX

3a1a4

YCTPOMCTB, U3MEPUTEIbHBIX
npubOpoB U
TEXHOJOTMYECKUX IPOLIECCOB
MIPH PEIICHAN
y4eOHO-TIPAKTUYECKUX 33]1a4;
- IPUBOJMUTH IPUMEPHI
MPAKTUYECKOTO
WCIOJIb30BaHUS (PU3HUECKUX
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3HaHUH B ITIOBCEHEBHON
KHU3HHU;

- IPOBOJAUTH  OIBITBl IO
HAOMIOACHUIO  (PU3UYECKUX
ABICHUH WM  (U3NIECKUX
CBOMCTB TeN:
CaMOCTOSITEJILHO ~ cOOMpaTh
YCTAHOBKY M3 H30BITOYHOTO
Habopa o0opynoBaHus,
OIHCBIBATh XOJI OIBITA U €ro
pe3yabTathl, (GOpMyIUpOBATH
BBIBOJIBI;

- IPOBOJIUTH MCCIIEIOBAHUE
3aBUCUMOCTEH (pru3nueckux
BEJINYMH C HCII0JIb30BaHHEM
MPSIMBIX U3MEPEHUM:
TUTAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITENIEHO COOUPATh
YCTAHOBKY, (PMKCHPOBATh
pe3yJIbTaThl MOJYYEHHON
3aBUCHUMOCTH (PU3NYECKUX
BEJINYMH B BUJIE TAOIUI U
rpaduKoB, JeaTh BHIBOJIBI IO
pe3yabTaTaM HCCIEeIOBAHNUS;

- IPOBOJINTH KOCBEHHBIE
U3MEpeHus PU3NIECKUX
BEJIMYHH;

- coOmroaTh MpaBuiIa
TEXHUKHU 0€30MacCHOCTH MpHU
pabote ¢ 1abopaTOpHBIM
00opynoBaHUEM;




- pa3nuyarh SBJIEHUS 110
OIHCAHMIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE
¢busnveckoe SIBICHHE;

- pacrio3HaBaTh [IPOSIBICHUE
U3YYEHHBIX (PU3HUECKUX
SIBJIEHUM B OKPY>KaroleM
MHUpE, [IPU 3TOM [1EPEBOIUTH
MIPAKTUYECKYIO 3aauy B
y4eOHYI0, BBIIEIATh
CYILIECTBEHHBIE CBOMCTBA
(npu3HakM) pusnuecKkux
SIBJICHHI;

- ONMCHIBATh N3Y4YEHHbIE
CBOICTBa Ted U (pU3nvecKue
SIBJIICHUS, UCTIOJIb3YSI
¢buznyeckne BeJIMYUHBI, IPU
OTHMCaHUU MPABUIBHO
TPaKTOBaTh (PU3NUECKUIM
CMBICJI HCTIONIb3YEMBbIX
BEJINYMH, 0003HAYECHUS U
€IMHULIBI PU3UIECKUX
BEJIMYMH, HAXOAUTh
(hopMyIIbI, CBSI3bIBAIOIINE
JAHHYIO (PU3HUECKYIO
BEJIMYUHY C IPYTUMHU
BEJTMYUHAMU, CTPOUTD
rpaduKu U3y4eHHBIX
3aBUCUMOCTEH (pr3nueckux
BEJIMYHH;




Uroro no pazgeny

15

- XapaKTepu30BaTh CBOMCTBA
Te, u3nuecKue BJICHUS U
MIPOLIECCHI.

Pa3gen 5. KBanToBbI€e IBJIeHUSA

5.1

Hcnyckanue u
MOTJIOLIEHUE CBETA
aTOMOM

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

- I[POBOJAUTH  OIBITHl IO
HaOJIFO JEHUTO (bU3UIECKUX
SABICHUA WIH  (U3NIECKUX
CBOMCTB TEIL:
CaMOCTOSITENIBHO  coOMpaTh
YCTQHOBKY M3 M30bITOYHOIO
Habopa o0opynoBaHus,
OINMCHIBATh XOJ OIbITa U €ro
pe3ysbTathl, GOpMYyIUPOBATH
BBIBO/IbI;

- IPOBOJIUTH UCCIIEJOBAHUE
3aBUCHUMOCTEN (PU3NYECKUX
BEJIMYHH C UCMOJIb30BaHUEM
MPSIMBIX U3MEPEHUI:
IUTAHUPOBATh UCCIIEIOBAHUE,
CaMOCTOSITENILHO cOOUpaTh
YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl MOTyYEHHON
3aBHCUMOCTH (PU3NUECKUX
BEJIMYMH B BUJIE TaOIUI] U
rpaduKoB, JeNaTh BBIBOBI 1O
pe3yabTaTaM MCCIeIOBAHMUS;

- IPOBOJUTH KOCBEHHbIE
n3MepeHus: GU3NYECKUX
BEJIMYWH;

[IpakTnueckas
(;raboparopnas) pabora

VYeTHBII onpoc

Pemenne yueOHBIX 1
PaKTUKO-
OpPUEHTHPOBAHHBIX
3a7a4
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- OO0 IaTh TpaBUiIa
TEXHUKU 0€30I1aCHOCTHU MPU
pabote ¢ 1abopaTOpHBIM
o0opyIoBaHuEM;

- pa3nuyarh SBJIEHUS 110
OIHCAHMIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE
¢busnveckoe SIBICHHE;

- pacrio3HaBaTh [IPOSIBICHUE
U3YYEHHBIX (PU3HYECKHX
SIBJIEHUM B OKPY>KaroIEM
MUDpE, TIPH 3TOM MIEPEBOIUTH
MIPAKTUYECKYIO 3aauy B
y4eOHYI0, BBIIEIATh
CYILIECTBEHHBIE CBOMCTBA
(npu3HakM) pusnuecKkux
SIBJICHHI;

- OMMCHIBATh N3yUYEHHbBIE
CBOICTBa Ted U (pU3nUEcKue
SIBJIICHUS, UCTIOJIB3YSI
¢bu3nyeckne BeIMYUHBI,IPU
OTHMCaHUU MPABUIIBHO
TPaKTOBaTh (PU3NUECKUIM
CMBICJI HCTIOJIb3yEMBbIX
BEJINYMH, 0003HAYECHUS U
€IMHUIIBI PU3UIECKUX
BEJIMYUH, HAXO/IUTh
(hopMyIIbI, CBSI3bIBAIOIINE
JAHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYTUMHU




5.2

Crtpoenue
aTOMHOTO si/Ipa

bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

BEJIMYMHAMU, CTPOUTD
rpaduKu U3y4eHHBIX
3aBUCHUMOCTEN (PU3NYECKUX
BEJIMYUH;

- XapaKkTepu30BaTh CBOMCTBA
Te, u3nuecKue BJICHUS U
MIPOLIECCHI.

- OOBSICHATH (hPU3NUECKHUE [pakTHueckas
IIPOLIECCHI U CBOMCTBA Te, B (;1aboparopHas) pabora

TOM YHCJICE U B KOHTCKCTC
VYeTHBII onpoc

CUTyauin
MIPAKTUKO-OPUEHTUPOBAHHOTO
p ) p P Pemenne yueOHBIX 1
Xapakrepa,
. PaKTUKO-
- pemaTh pacy€THbIE 3aa4H,
OpPUEHTHPOBAHHBIX
WCTIOJB3Ys 3aKOHBI U
3a1a4

(hopMyIIbI, CBSI3BIBAIOIIHE
(u3nuecKkre BeIMUMHBI: Ha
OCHOBE aHaJIN3a yCIOBUS
3aJ]auy 3aIMChIBaTh KPATKOE
yCJIOBHE, BBISIBISITH
HE/I0CTAIOIINE WIH
M30BITOYHBIE IaHHBIE,
BBIOMpATh 3aKOHBI U
(hopmynbl, HEOOXOTUMBIE ISt
peleHust, IPOBOIUTh
pacuéThbl U OLIEHUBATh
PEATMCTUIHOCTD
MOJTyYSHHOTO 3HAYCHHSI
(u3NYeCcKoil BETUUNHBL;

- pacro3HaBaThb poOIEMBI,
KOTOPBIE MOXKHO PEIIUTH MPH
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MOMOIIHN (PU3NIECKUX
METO/IOB,;

- IPOBOJAUTH  OIBITBl IO
HAOMIOACHUIO  (PU3UYECKUX
ABICHUH WM  (U3NIECKUX
CBOMCTB TeN:
CaMOCTOSITEJILHO ~ cOOMpaTh
YCTAHOBKY M3 H30BITOYHOTO
Habopa o0opynoBaHus,
OIMCBIBATh XOJI OIBITA U €ro
pe3yabTathl, (GOpMyIUpOBATH
BBIBOJIBI;

- IPOBOJIUTH MCCIIEIOBAHUE
3aBUCUMOCTEH (pru3nueckux
BEJINYMH C MCII0JIb30BaHUEM
MPSIMBIX U3MEPEHUM:
TUTAHUPOBATh UCCIICIOBAHUE,
CaMOCTOSITENIEHO COOUPATh
YCTAHOBKY, (PMKCHPOBATh
pe3yJIbTaThl MOJYYEHHON
3aBUCHUMOCTH (PU3NYECKUX
BEJINYMH B BUJE TaOIUI U
rpaduKoB, JeaTh BHIBOJIBI IO
pe3yabTaTaM HCCIEeIOBAHNUS;

- IPOBOJINTH KOCBEHHBIE
U3MepeHus GU3NIECKUX
BEJIMYHH;

- coOmroaTh MpaBuiIa
TEXHUKHU 0€30MacCHOCTH MpHU
pabote ¢ 1abopaTOpHBIM
00opynoBaHUEM;




- pa3nuyarh SBJIEHUS 110
OIHCAHMIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE
¢busnveckoe SIBICHHE;

- pacrio3HaBaTh [IPOSIBICHUE
U3YYEHHBIX (PU3HUECKUX
SIBJIEHUM B OKPY>KaroleM
MHUpE, [IPU 3TOM [1EPEBOIUTH
MIPAKTUYECKYIO 3aauy B
y4eOHYI0, BBIIEIATh
CYILIECTBEHHBIE CBOMCTBA
(npu3HakM) pusnuecKkux
SIBJICHHI;

- ONMCHIBATh N3Y4YEHHbIE
CBOICTBa Ted U (pU3nvecKue
SIBJIICHUS, UCTIOJIb3YSI
¢buznyeckne BeJIMYUHBI, IPU
OTHMCaHUU MIPABUIBHO
TPaKTOBaTh (PU3NUECKUIM
CMBICJI HCTIONIb3YEMBbIX
BEJINYMH, 0003HAYECHUS U
€IMHULIBI PU3UIECKUX
BEJIMYMH, HAXOAUTh
(hopMyIIbI, CBSI3bIBAIOIINE
JAHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYTUMHU
BEJTMYUHAMU, CTPOUTD
rpaduKu U3y4eHHBIX
3aBUCUMOCTEH (pr3nueckux
BEJIMYHH;




5.3

SAnepHble peakuu

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

- XapaKTepu30BaTh CBOMCTBA
Te, u3nuecKue BJICHUS U
MIPOLIECCHI.

- O0BACHATH PU3NUYECKUE [TpakTuueckas
IIPOLIECCHI U CBOMCTBA Te, B (;1aboparopHas) pabora

TOM YHCJIC U B KOHTCKCTC
KonTtponpHas padora

CUTyalHil

HpaKTI/IKO-.OpI/IeHTI/IpOBaHHOFO Verssi ompoc
XapakTepa,;

- pemaTh pacyETHBIC 3a1a49HM, = PereHiie y4eOHBIX U
HUCTIONB3Ys 3aKOHBI U IIPAKTHKO-
(hopMyIIbI, CBSI3BIBAIOIIHE OPHMEHTHPOBAHHbIX

(1)I/I3I/I‘ICCKI/IG BCINYHMHBI: HA
OCHOBC aHaJIM3a YCJIOBUMA
3ala4yM 3aIIMCbIBATh KPAaTKOC

3aaad

YCIIOBUE, BBISBISATH
HEJI0CTAIOIIUE WU
M30BITOYHBIC TAHHEIE,
BBIOMPATh 3aKOHBI U
(hopmysel, HEOOXOTUMBIE JIJIst
peuieHus, IpoBOJIUTh
pacuéThl U OIICHUBATH
PEaTMCTUYHOCTD
TOJTYYEHHOTO 3HAYCHUS
(bu3MUeCcKOil BETUYNHBL;

- pacrno3HaBaTh MPOOIEMBI,
KOTOPBIE MOKHO PEITUTH TIPHU
TTOMOTIIH (PU3UIECKUX
METO/IOB,;

- XapaKTepru30BaTh
TIPUHIIMITBI JICHCTBHS



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

W3YyYEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOUCTB C
OIIOPOi Ha UX OIUCAHUS;

- CIOJIB30BATh CXEMBI U
CXeMaTH4YHbIE PUCYHKHU
U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX
npubOpoB U
TEXHOJIOTMYECKUX IIPOLIECCOB
IIPU pELICHUN
y4eOHO-TIPaKTHUECKUX 3ajiay;
- IPUBOJMUTH IPUMEPHI
MPAKTUYECKOTO
UCIOJIb30BAHUSA PUZUUECKUX
3HAHUH B IIOBCEIHEBHOU
KHU3HH;

- TNPOBOAUTH OIBITHI IO
HAOMIOACHUIO  (PU3UYECKUX
SABICHUH WU (UBNYECKUX
CBOMCTB TeN:
CaMOCTOSITENILHO ~ coOupaTh
YCTQHOBKY M3 H30BITOYHOTO
Habopa obopynoBaHus,
OIIMCBIBATH XOJI OMBITA U €T0
pe3ynbTaThl, GOpMyIUpPOBATH
BBIBOJIbI;

- IPOBOJIUTH MCCIIEJOBAHUE
3aBUCHUMOCTEN (PU3NYECKUX
BEJIMYHUH C UCIIOIb30BaHIEM
MPSIMBIX U3MEPEHUI:
IUTAHUPOBATh UCCIIEIOBAHUE,




CaMOCTOSITENIEHO COOUPATh
YCTaHOBKY, (PUKCHPOBATH
Pe3yNIbTaThI MOJIY4EHHOMN
3aBHCUMOCTH (PH3UUECKUX
BEJIMYHMH B BUJIE TAOIUI U
rpaduKoB, JeNaTh BIBOIBI 10
pe3ylibTaTaM HCCle0BaHMUS;
- IPOBOJIUTH KOCBEHHBIE
U3MEepeHus PU3NIECKUX
BEJIMYUH;

- cOOMIOIaTh MpaBuia
TEXHUKHU 0€30I1aCHOCTH IpU
pabote ¢ 1abopaTOPHBIM
o0opynoBaHueEM,

- pa3nuyath SBIEHUS 1O
OTIMCAHMIO UX XapaKTEPHBIX
CBOMCTB M HAa OCHOBE OIILITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE
¢busnyeckoe SIBICHUE;

- pacrio3HaBaTh MPOSBICHUE
W3YYEHHBIX (PU3HUECKIX
SBJICHUH B OKpY’KaroIieM
MUDE, IPU 3TOM NEPEBOIUTH
MPAKTHYECKYIO 3a7ady B
yueOHYI0, BBIIETSATh
CYILIECTBEHHBIE CBOMCTBA
(mpu3Haky) pusngIecKux
SIBJICHUM;

- OTIMCHIBATh N3YUEHHBIE
CBOMCTBA TeN U (pU3NYECKHE
SIBJICHUSI, UCTIOJb3Ys




(bu3nvecKkne BEIIMYUHBI, IPH
OITMCAHUH MPABUIIEHO
TPaKTOBaTh (prU3NIECKuUit
CMBICJI UCTIONIb3YEMBIX
BEJIMYUH, 0003HAYECHUS U
eMHHILIBI PU3TUECKIX
BEJINYMH, HAXOJUTh
(opMyIIbI, CBA3BIBAIOIINE
JaHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTHUMHU
BEJIMYMHAMU, CTPOHUTH
rpaduKu H3y4eHHBIX
3aBHCUMOCTEH (pr3muecKmx
BEJINYNH;

- XapaKTepu3oBaTh CBOICTBA
Ten, (PU3UYECKUE SABICHUS U
TIPOIIECCHI.

Hroro no paszneny 17 1

Pa3nes 6. [loBTopuTe1bHO-00001IaK0IIMIT MOYJIb

IToBTOpEHME U
000611IeHne
6.1 CoJIepKaHus Kypca 9 1
¢u3uku 3a 7-9
KJ1acc

bubmmoteka [IOK
https://m.edsoo.ru/7f41a4a6

- O0BACHATDH (hpU3NYECKHe
MPOLECCHI U CBOMCTBA TEJ, B
TOM YHCJIE U B KOHTEKCTE
CUTyaLui

MPaKTUKO-OPUCHTUPOBAHHOT'O

Xapakrepa,

- pemarh pacyETHBIC 3a/1a49H,
HUCIIONb3Ys 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIOIIHE
(bu3nvYecKre BETUINHBI: HA
OCHOBE aHAJIN3a yCIIOBUS

IIpaxTueckas
(;maboparopnas) pabora

KonTponbHas pabora
VYceTHBIT onpoc

Pemenue yueOHBIX 1
IPAKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4y



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

3a/1a4M 3alKMChIBaTh KPaTKOE
YCIIOBUE, BBISBISATH
HEJI0CTAIOLIUE WU
M30BITOYHBIC IaHHBIE,
BBIOMPATH 3aKOHBI U
(hopmysbl, HEOOXOIUMBIE JIJIst
pelIeHus, TPOBOAUTD
pacy€Thl U OLICHUBATh
PEAINCTUIHOCTh
MOJIYY€HHOTO 3HAYCHHUS
(bu3MUeCcKOil BETUYNHBL;

- pacro3HaBathb MpoOIEMBI,
KOTOPBIE MO>KHO PEIIUTH MPH
MTOMOIIHY (PU3NYECKUX
METO/IOB,;

- pa3nuyath SBJICHUS 1O
OTMCAHMIO UX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE
(buzmveckoe sIBJICHUE;

- pacrno3HaBaTh MPOSIBIECHUE
U3YYEHHBIX (PU3NYECKHX
SBJICHUH B OKpY’KaroIieM
MUDpE, TIPH 3TOM MIEPEBOIUTH
MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIIEIATh
CYILIECTBEHHBIE CBOMCTBA
(npu3HaKM) GU3NUEeCcKUX
SIBJICHUM;

- OMHCHIBATh N3YUYEHHbBIC
CBOMCTBA TeN U (pU3NYECKHE




SIBJIICHUS, UCTIOJIb3YSI
(u3nueckre BeIUUUHBI, IPU
OTMCAaHUU TIPABUIILHO
TPaKTOBaTh (PU3MUCCKUIA
CMBICJI HUCIIOJIb3YEMBIX
BEJIMYMH, 0003HAUYEHUS U
€IMHUILIBI (PUBNYECKUX
BEJIMYUH, HAXOUTh
(hopMyIIBI, CBSI3BIBAIOIIIHE
JTaHHYIO (PU3HYECKYIO
BEJIMUUHY C APYTUMU
BEITUYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX
3aBUCHUMOCTEN (PU3NYECKUX
BEJIMYUH;

- XapaKTepu30BaTh CBOICTBA
Ten, (PU3UYECKUE SABICHUS U
IIPOLIECCHI;

- C03/1aBaTh COOCTBEHHbIE
MMUCbMEHHBIEC U YCTHBIC
COOOI1IEHHUsI HA OCHOBE
nH(OpMALINU U3 HECKOIBKUX
HCTOYHUKOB (PU3UYECKOTO
cojiepKaHusl, MyOJIUIHO
MIPE/ICTaBIATh PE3yJIbTaThl
IIPOEKTHON WIH
HCCIIEN0BATEIbCKOU
JeSITeIbHOCTH, IIPH 3TOM
IPaMOTHO UCHOJIb30BaTh
W3y4YEHHBIN TTOHATUINHBINA
anmnapaT U3y4aemMoro pasjaena




(U3MKU U COMPOBOKIATH
BBICTYIUICHHE TIPE3CHTAIEN
¢ yu€ToM ocobeHHOCTeH
ayJUTOPUHU CBEPCTHUKOB.

Hroro no pazueny 9 1
OBIIEE KOJIMYECTBO
YACOB I1O 102 18

[MTPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

®u3uka — HayKa o0 IpUpoae. SABIeHUSA IPUPOIBL.

1 ®dusnyecKkue ABICHUs 1

5 Mexanuueckue, TeIUIOBbIE, JIEKTPUUECKUE, 1
MarHMTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS

3 ®uznyeckue BEJIMYUHBI U UX U3MEPEHHE 1
Ypok-uccnenosanue "M3mepenue reMneparypsl

4 IIPU TIOMOIIY KMJIKOCTHOI'O TEPMOMETPA U JaTUMKA 1
TeMneparypol”
Kak (hu3uka u npyrue ecrecTBeHHbIE HAyKH

5 M3y4aroT NpUpoAay. EcTecTBeHHOHAay4HBII METOA 1
no3HaHus. Onucanue GU3NYECKUX SIBICHUH ¢
MIOMOUIBIO MOJIEIEH
Ypok-uccnenosanue "[IpoBepka runoress:

5 JAJIBHOCTB MOJIETA NIapUKa, MYIEHHOTO 1
TOPU30HTANIBHO, TEM 00JIbIIE, YeM OOJIbIIe BHICOTA
mycka"

7 Crpoenue BeniectBa. ONBITHI, 10Ka3bIBAIOLINE 1
JMCKPETHOE CTPOCHUE BELIECTBA

8 JIBuKeHue yacTUIl BellecTBa 1

9 Ypok-uccnenoBanue «ONBITH 0 HAOIIOACHUIO 1

TCILJIOBOI'O paclinpCHUs ra3oB»




10

ArperaTHble COCTOSIHMSI BELLIECTBA

BzanmocBs3p MCXKOY CBOMCTBaMH BCIIICCTB B
PAa3HBIX arp€raTHbIX COCTOSAHUAX U UX

1 ATOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHbeIX COCTOSTHUHN BO/IBI

12 Mexanunueckoe JBrxkeHue. PaBHomepHoe 1
HEpPaBHOMEPHOE JIBI)KCHHE

13 Cxopoctb. EAHUITEI CKOPOCTH

14 Pacuer nnytu 1 BpeMeHU IBUKECHUSA

15 WNueprus. 3akon nHepuun. B3anmoaeicTeue Tei
KaK IPUYMHA U3MEHEHHUS CKOPOCTH JIBHYKCHUS TEIT

16 ITnotHoCTh BemecTBa. PacueT Maccel 1 00beMa Teiia
10 €ro INIOTHOCTHU

17 JlaGopaTtopHas pabora «OnpeaeneHue MmI0OTHOCTH
TBEPIOTO TETA»

18 Pemenue 3amau no teme "IlnoTHOCTE BemrecTBa"

19 Cuta KaK XapakTEepPUCTHKA B3aUMOICUCTBUS TEI.
Cwuita ynpyroctu. 3akoH ['yka
JlaboparopHas paboTa «3yueHne 3aBUCUMOCTH

20 pacTsbkeHus (nedopMalin) Npy>KUHbI OT
MPUIIOKEHHOU CHUITBI»

21 SIBmenne Tarorenusa. Cuna TSHKECTH

99 CBs13b MEXTy CHIJION TSKECTH U Maccoil Tena. Bec
Tena. Pemmenue 3agad mo teMme "Cuna Tsoxkectr"”

93 Cuna TsDKeCTH Ha IpYrux uianerax. Gusznyeckue
XapaKTePUCTUKU TUIaHET

24 N3mepenne cuit. JluHamomeTp




25

Bec Tena. HeBecoMmocTh

Crnoxenune JABYX CHJI, HAIIPaBJICHHBIX I10 OHHOﬁ

26 npsiMoil. PaBHOAEHCTBYIOIIAs CUIT

27 Pemenue 3amau no teme "PaBHonelicTByomas cui"

28 TpeHue CKoNIbKEHNs U TpeHue NoKos1. Tpenue B
MPUPOJIE U TEXHUKE
JlaboparopHas pabota «3ydenue 3aBUCUMOCTH

29 CHWJIBI TPEHUS CKOJIbXKEHUS OT CHJIbI JIaBJICHUS U
XapaxkTepa CONMPUKACAIOIIUXCS TTOBEPXHOCTEI

30 Pemenue 3a1ay Ha onpeneneHue
PaBHOACHCTBYIOLIEH CUIIbI
Pemenue 3amau o remam: «Bec Tenay,

31 «I'padprueckoe n3zodpakenue cun», «CHITBIY,
«PaBHOIEUCTBYIOIIAS CUID»
KonTtponpHast pabora no Temam: «MexaHu4eckoe

32 IBHKeHue», «Macca, INIOTHOCTELY, «Bec Temay,
«I"padunueckoe nzodpakenue cuin», «CHITbI»

33 Jasnenue. CriocoObl yMEHbBIIICHUS U YBEITHUCHUS
JTaBIICHUS

34 JaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT
00BEma, TeMIepaTypbl

35 [Tepenaua naBneHust TBEPABIMHU TEIAMH,
SKUIKOCTSIMU U ra3aMu. 3axkoH [lackais

36 JlaBneHue B KUIKOCTHU U T'a3€, BBI3BAHHOE
JIEMCTBUEM CHIIBI TSKECTH

37 Pemenne 3amau o teme «JlaBneHue B KUIKOCTH U
ra3e. 3akoH [lackans»

38 CooOrmaromnuecs COCyIbI




39

I'mppasiueckuil npece

40 ManomeTtpsl. [TopiiHeBO KUAKOCTHBINA HAcOC
AtMmocdepa 3emiu. [IpuduHbBI CYIIIECTBOBAHUS

41 BO3JIYIITHOM 000J109KH 3eMJid. 3aBUCHUMOCTh
aTMoc(hepHOro JaBiIeHHs OT BBICOTHI HaJl YPOBHEM
Mopst

42 Bec Boznmyxa. AtmochepHoe naBieHue

43 Hzmepenne armocdeproro aasineHus. OnbIT
Toppuuennu

44 3aBHUCHUMOCTBH aTMOC(HEPHOTO JaBICHUS OT BBICOTHI
HaJ YpOBHEM MOps

45 bapomerp-anepous. ATMochepHOe JTaBlIeHUE HA
pa3IMYHBIX BBICOTAX

46 Pemenne 3amau mo reme "AtmochepHoe naBieHue"

47 JleficTBHE )KUIKOCTHU U Ta3a HAa MOTPYKEHHOE B HUX
TeNn0. ApXUMea0Ba cuiia
JlaGopaTtopHast pabota «OrnpeneneHue

48 BBITAJIKUBAIOIIEH CHJIBI, IE€HCTBYIONIEH Ha TETO,
MOTPY>KEHHOE B KUIKOCTHY
JlaboparopHas paboTta o teme «ccnegoBanue

49 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa
MOTPYKEHHOU B KUJKOCTh YaCTH TeJay

50 [1naBanue Ten
JlaboparopHas padota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U
ompeneneHue e€ rpy30noabEMHOCTH"

59 Pemienne 3amgau no remam: «llnaBanue cynos.

BosznyxomnaBanuey, «/laBnenne TBEpAbIX T,




JKUJIKOCTEHN U ra3oB»

53 Mexanudeckas padbora

54 MomHocTh. EMUHUIBI MOIIHOCTH

55 VYpok-uccinenosanue "Pacyér MOIIHOCTH,
pa3BuBaeMoi IpH oaAbEME 110 JecTHULE"

56 IIpocteie Mexanu3mbl. Peruar. PaBHoBecHe cuil Ha
pblyare
KonTpomnpHas padora o Teme «JlaBiieHne TBEpIbIX

S7 TEJI, )KUAKOCTEH 1 ra3oBy» / Beepoccuiickas
poBepoyHas paborta
PesepBHeIil ypok. Pabora ¢ TekcTamu 1o Teme

58 «/laBiieHue TBEPIBIX TEJ, KHUIKOCTEH U ra30B» /
Bcepoccuiickas mpoBepouHas pabota
Poruaru B Texnuke, ObITYy U nipupoje. Jlaboparopuas

59 pabora «MccnenoBanue ycaoBuil paBHOBECHS
peIaara

60 Pemenue 3amay mo Teme «Y ClIOBUSI paBHOBECHS
pbIyara»
Koaddurment nonesnoro necTBus MEXaHU3Ma.

61 JlaboparopHuas padota «M3mepenue KI1/]
HAKJIOHHOM MIIOCKOCTH»

62 Pemenne 3amau mo reme "Pabota, momraocTs, KIT/T"

63 Mexannueckas sHeprusi. Kunernueckas u
MOTEHIIUAIbHAs SHEePTUs

64 3aKOH COXpaHCHHS MEXaHUIECKOW YHEPTHH
VYPpok-3KCIIEpUMEHT MO TeMe "DKCIepUMEHTaIbHOE

65 omnpezeieHne N3MEHEHUSI KWHETHYEeCKON 1

HOTGHHI/IﬂJ’IBHOﬁ OHECPTIHHU ITIPU CKAaTbIBAHWUU TECJIA 10




HAKJIOHHOH MIIOCKOCTH"

Konrponbnas pabdora no reme «Pabora u
MOILHOCTb. DHEPTUSD)

66

PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme

67
"MexaHndeckoe aBrKeHue"

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme

68
"Pabora. MomHoCTh. DHEeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

68




8 KVIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoThl

OCHOBHBIE TIOJI0XKEHUST MOJIEKYJISIPHO-

1 KMHETUYECKON TEOPUU U UX OIBITHBIC 1
HOJTBEPKICHUS

2 Macca u pazmep aTOMOB U MOJICKYJT 1

3 Mopnenu TBEPOTO, KHUAKOTO U Ta3000pa3HOro 1
COCTOSIHMI BEIeCTBa
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIAKOIO U

4 ra3000pa3HOro COCTOSTHUH BEIIeCTBA HA OCHOBE 1
IIOJIOKEHUH MOJIEKYJIIPHO-KUHETHYECKOW TEOPHUH

5 Kpucrammaeckue u amopdHbie Tena 1

6 CMaunBaHue U KamUISIpHOCTh. [loBepXHOCTHOE 1
HaTsDKEHHE

7 TemioBoe paclIupeHne U CxaTtue 1

8 Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO 1
TEIIOBOTO IBUYKEHMS YaCTHUI]

9 Buyrpennss sneprusi. CnocoObl M3MEHEHUs 1
BHYTPEHHEHN YHEPrUun

10 Buasl Tennonepenaun 1
VYpok-koHpepennus "[IpakTuueckoe

11 HICIOJIL30BAaHME TEIUIOBEIX CBOMCTB BEIIECTB U 1
MaTepHalioB B LEJIAX dHEprocoepekeHus "

12 KonnuecTBO TEILIOTEL. Y IenbHas TEINIOEMKOCTE

13 VYpaBHeHue TermioBoro 6ananca. TemioooMeH u




TCIIJIOBOC PABHOBCCUC

JlaGopaTtopHnas pabota "HMccienoBanue siBJICHUS

14 TEII000MEeHa TP CMEIIMBAHUH XOJIOTHOM U
ropsiueit BojbI"
Pacuyer konruecTBa TEIIOTH, HEOOXOAUMOTO ISt

15 HarpeBaHus Tella U BBIICISIEMOr0 UM MpU
OXJIQXKICHUU

16 JlaGopaTtopHas pabota "OnpeneneHue yaeabHON
TEIJIOEMKOCTH BewecTna"

17 DHeprus TOIMBa. Y 1eJbHas TEIJI0Ta CrOPaHUS

18 [1naBrneHue 1 OTBEPAEBAHUE KPUCTAITMYECKHUX Tell.
VY aenbHas TEIIIOTA IJIABICHUS

19 JlabopaTtopHast pabota "Onpezaenenue yaeabHON
TEIJIOTHI TIJIaBJICHUS Jibaa"

20 [TapooGpazoBanue u koHAeHCcaus. Vcnapenue
Kunenue. Y nenpHas Teriora napooOpa3oBaHus U

21 KOHJCHCAIIUU. 3aBUCUMOCTh TEMIIepaTypbl KUTICHUS
0T aTMOC(epHOTO JTaBICHUS
Bnaxnocts Bo3nyxa. JlabopaTopnast pabota

22 "OmnpeneneHne OTHOCUTEIEHOM BIaKHOCTH
BO3/1yXa"

93 Pemenue 3a1au Ha onpeieeHUE BIAKHOCTH
BO3/IyXa
[IpuHIMIBI paOOTHI TETIJIOBBIX IBUTATENEH.

24 [TapoBas Typ6una. J[Burarenb BHyTpEHHETO
CTOpaHus

o5 KIIJI TermoBoro aurartens. TemaoBble IBUTATEIN U

3auTa oxpyncaromeﬁ' cpeabl




3aKOH COXpaHEHMsI U IIPEBPALLIEHUS SHEPTUHU B

26 TEIUIOBBIX Ipolieccax
[MonroroBka Kk KOHTPOJIBHON pabOTeE MO TeMe

27 "TemioBble siBJIeHUS. MI3MeHeHne arperaTHbIxX
COCTOsIHUI BemecTBa"

28 KoHnTtpoinbHas padota mo teme "TermoBbie siBICHUS.
N3MeHeHue arperaTHbIX COCTOSIHUM BelecTna'

29 OnekTpuzanus Tei. J[Ba poja 3JeKTpHUUECKUX
3apsI0B

30 Ypok-uccienoBanue "IneKTpu3aIus Tl
MHAYKIMEW U IPU CONIPUKOCHOBEHUN"

31 B3aumopeiicTBue 3apskeHHbIX Tenl. 3akoH Kynona
Onekrpuueckoe nojie. HampspkeHHOCTD

32 aneKTpryecKkoro noist. [IpuHmun cyneprno3uum
SIEKTPUUYECKUX TOJIEH

33 Hocurenu snexktpudeckux 3apsaoB. DJIeMeHTapHbIN
3apsia. CTpoeHue aTtoma

34 [TpOoBOAHMKY M TUAIEKTPUKH. 3AKOH COXPaHEHHUS
JNEKTPUYECKOTO 3apsa

35 Pemenue 3a1ay Ha MpUMEHEHNE CBOMCTB
JNEKTPUYECKUX 3apsA10B

36 DNEeKTPUUECKUN TOK, YCIOBHUS €r0 CYIIECTBOBAHMUSI.
HcTouHnKH 27€KTPUYECKOT0 TOKA

37 JleicTBHS 2IEKTPUUECKOT0 TOKA

38 VYpoxk-uccnenopanue "JleCcTBHE INEKTPUIECKOTO
MOJIS Ha TIPOBOIHUKHU U AUDJICKTPUKH"

39 DNEKTPUYECKUN TOK B METAIUIAX, JKUIKOCTSX U

rasax




40

DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH

41

42

Cwita Toka. JlabopaTtopHas pabora "M3mepenue u
peryiupoBaHue CUiIbl TOKA"
DJeKTpruYecKoe HanpsikeHue. BoibTMmerp.

JlaGopaTtopHast pabora "H3mepenue u
peryJupoBaHue HaNpsKeHUs"

43

CornpoTuBiIeHIE TPOBOJHUKA. Y IEITHHOE
COIPOTUBIICHUE BEIIECTBA

44

JlabopaTtopHas pabota "3aBUCUMOCTh
IIEKTPUICCKOTO COTIPOTHBIICHUS MTPOBOIHHUKA OT
€T0 MUIMHBI, INTOIIaAHN IMMOMCPEUYHOTO CCUCHUS U
Marepuana"

45

46

47

3aBUCHUMOCTh CHJIBI TOKA OT HalpsKeHUA. 3aKOH
OmMa jy1st yyacTka Lenu

JlaboparopHas padota "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKa, HAYILETO Yepe3 Pe3ucTop,
OT COMPOTHBIICHUS PE3UCTOPA U HANIPSKEHUS Ha
pesucrope"

HOCJ’IGJIOB&TGJ'H)HOG " mapaJlyIeJIbHOC COCAMHCHUA
IMPOBOAHUKOB

48

JlaGopaTtopHast padota "I[IpoBepka npasuia
CJIO’KEHUS HAIIPSDKEHHH TIPU TIOCIIEIOBATEIIEHOM
COEITMHEHUH JIBYX PE3UCTOPOB"

49

50

JlaboparopHnas pabota "IIpoBepka npaBuia amus
CHUJIBI TOKA MPHU MAPATJIETLHOM COCTUHEHUU
pe3uctopon"

Pemienue 3agau Ha mpuMeHeHue 3akoHa Oma 1
Pa3JIMYHOr0 COEAUHEHHUS IPOBOJIHUKOB




o1

PaboTa 1 MOIIHOCTB AJNEKTPUUECKOT0 TOKA. 3aKOH
[xoyns-Jlenna

52

53

54

JlaboparopHuas pabota "Onpenenenue paboOTh U
MOIIIHOCTHU 3JEKTPUYECKOTO TOKa"
DJIEKTpUYECKHUE TICTIH U TOTPEOUTENN
AJIEKTPUUECKOI dHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

ITocTostHHBIC MAar"HuThbl, UX BSaHMOI[CfICTBHe

55

56

VYpok-uccnenosanue "M3ydenue noneu
MMOCTOSSHHBIX MarHUTOB"

MaruauTtHoe nmojie. MarauTHoe 1oJjie 3eMJIA U ero
3HAYCHHUE IJIs )KU3HU Ha 3emIie

57

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DnekTpuuecKue 3apsabl. 3apsLKCHHbBIC Tela U UX
B3aUMOJIeUCTBUS. [10CTOSIHHBIN AlEKTpUUECKU

TOK

58

KonTponbHas pabora no Teme "DnexkTpuueckue
3apsiibl. 3apsHKEHHBIC Tella U UX B3aUMOJICHCTBHUS.
[TocTosinubIi anexkTpuueckuii Tok" / Beepoccuiickast
npoBepoyHas paboTa

59

PesepsHblil ypok. Pabora ¢ TekcTamu 1o Teme
"ITocTosIHHBIN 3neKTpUYecKuil Tok" /
Bcepoccuiickas mpoBepouHas padboTa

60

61

OmngIT 9pCTCI[a. MarauTHoe I10J1e QJICKTPHUICCKOIO
TOoKa MarsutHoe mosie KaTyHIIKH1 ¢ TOKOM

[IprmeneHne 3JIEKTPOMarHuTOB B TEXHUKE.
JlaboparopHas pabota "M3ydeHue aericTBus
MarHUTHOTO TOJIsl Ha MTPOBOJIHUK C TOKOM"




DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 351eKTpoIBUTaTeNIeil B TEXHUYECKUX
62 yCTpoHCTBax W Ha TpaHcnopte. JlaboparopHas
pabora "KoHCTpyHpoBaHUE U U3YYCHHUE paOOTHI
3NeKTpoBUTaTes"

63 Onpitel @apanes. 3aKOH NEKTPOMArHUTHOM
uaaykiuu. [pasuno Jlenna

OnekrporeHepatop. CriocoObl OTydeHUs
64 AJIEKTPUYECKON SIHEPTUU. DIIEKTPOCTAHLIUN Ha
BO300HOBIISIEMBIX HCTOYHHUKAX OHECpPIrun

[TonroroBka K KOHTPOJILHOU paboOTe MO TeMe

65
"DJIeKTpUUECKUE U MAarHUTHBIE SIBJICHUS"

KonTponbhas pabota nmo Teme "DiekTpuueckue u
MarHuTHbIE SIBJICHUS"

66

67 PesepsHblii ypok. Pabora ¢ TekcTamu 1o Teme

"TerutoBble ABICHUA"

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o reme
"MaruutHsbIe ABiIeHUA"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

68




9 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka
Bcero KonTpoJsbHbie padoThl
1 Mexannueckoe nBrxeHne. MaTepuanbHas TOUKa 1
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1
MEXaHUYECKOTO JIBHKEHUS
3 PaBHOMEpHOE IPAMOIIMHEWHOE JBUYKEHUE 1
4 HepaBHoMepHOE NpSAMOITHHEHHOE IBUKEHUE. 1
Cpennsisi © MTHOBEHHAs: CKOPOCTh
5 [IpssMonuHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1
VYckopenue
6 CKopocCTh MPSMOJIMHEHHOTO pAaBHOYCKOPEHHOTO 1
nBwkeHus. ['paduk ckopocTu
JlaboparopHas pabota "Onpenenenre yCKOpeHHs
7 TeNa MpU PaBHOYCKOPEHHOM JIBHKEHUU TI0 1
HAaKJIOHHOM miockocTh"
8 CBoOoHOoe manenue tei1. OnbiTel [anmnes 1
PaBHOMepHOE ABIKEHUE TIO OKpYX)HOCTH. [lepuon u
9 gacTtoTa oOpamieHus. JIuneitHas u yriopas 1
CKOpOCTHU
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1
11 [Iepssbiit 3ak0H HproToHa. BekTop cuibl 1
12 Bropoii 3akon HetoTona. PaBHozelicTByro1mas cuia 1
13 Tpernii 3akoH HeroTona. Cynepno3nnus cui 1
14 Pemienue 3agau Ha npuMeHeHue 3aKk0HOB HploTOHA 1
15 Cwita ynpyroctu. 3akoH ['yka 1




16

Pemenue 3anau no teme «Cuina ynpyroctu»

JlaboparopHas pabota «OnpeneneHue KecTKOCTH

17
PY>KUHbBI»

18 Cwita TpeHus

19 Pemenue 3anau no teme «Cuina TpeHus»

20 JlaGopaTopHas pabota "Onpezaenenue
Kod(uImenTa TpeHU CKOJIbKCHUS"

91 Pemenue 3amau no treMe "3akonsl Herorona. Cuita
ynpyroctu. Cuina tpenus"

99 Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTCHUS.
Yckopenre cBOOOIHOTO TaIeHUs
Ypok-koHpepenus "JIBuxkeHune Tex BOKPYT

23 rpaBUTalnOHHOTO 1eHTpa (ConHevyHas cucTema).
I'anaktukn"

24 Pemenne 3amay nmo teme "Cuiia TSDKECTH U 3aKOH
BCEMHUPHOI'O TATOTEHUS"

o5 [TepBast kocmudeckasi CkopocTh. HeBecomocTh 1
neperpy3Kku
PaBHOBecue matepuanbHOH TOUKU. AOCOTIOTHO

%6 TBEpHOE Teo. PaBHOBEcHe TBEPAOro TENa C
3aKpeIUIEHHOW OChIO BpalleHusl. MOMEHT CUJIBL.
LlenTp TsxecTn
PaBHOBecue matepuanbHOH TOUKU. AOCOTIOTHO

97 TBEpHOE Teo. PaBHOBEcHE TBEPAOro TENA C
3aKpEIUIEHHON OChIO BpallleHUsl. MOMEHT CHUJIBL.
LlenTp TsxecTn

28 Pemenue 3agau no reme "MomeHT cuibl. LlenTp

TsoKeCcTH"




[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe

29 "MexaHndeckoe aBrKeHue. Bzanmoaeiictsue Ten"

30 KonTtponpHas padora no Teme "MexaHudeckoe
nBmkenne. Bzaumonetictsue ten"

31 Nmnynbce Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCa. YIIPYroe U HEYyIpyroe B3auMOAEHCTBHE

32 Pemienue 3agau no teme "3akoH coXpaHEHUS
uMnyiabca"

33 Ypoxk-koudepennus "PeakTuBHOE ABIKEHHE B
IPUPOJIE U TEXHUKE"

34 Mexannueckas paboTa U MOIITHOCTh

35 Pabora cuibl TsKECTH, CUITBL YIPYTOCTH U CUJIBI
TpEeHUs
JlaGopatopHas pabota «OnpeneneHne paboThl CUIIbI

36 TPEHMsI IPU PABHOMEPHOM JIBUKEHUU TeJla 10
TOPU30HTAJILHOM MMOBEPXHOCTH»

37 CBs13b sHepruu u paboTsl. [loTeHnnanbHas 3Heprus

38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOM
SHEPTUU

39 3aKOH COXpaHEHUs PHEPTUHU B MEXaHUKE

40 JlaGopaTtopHas pabota «3ydeHue 3akoHa
COXpPaHEHHsI SHEPTUU»

41 KonebarenbHoe ABM)KEHNE U €70 XapaKTEPUCTUKU

42 3aryxatomue konebanus. BeiHyX/1eHHbIE
KosiebaHus1. Pesonanc

43 MaremaTtndeckuil ¥ NpyKUHHBIN MasITHUKH

44 Ypok-uccienoBanue «3aBUCUMOCTb IEPUOAA




KOJICOAHUH OT JKECTKOCTH MPYKUHBI K MACCHI
rpy3a»

[IpeBpanienue 3HEprun Npu MEXaHUIECKUX

45
KOJICOAHUSX

46 JlaboparopHas pabota «Onpeenenre 4acToTbl U
nepuoja KojaebaHui Npy>KMHHOTO MasiTHUKA
JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH

47 nepuo/ia KojebaHuit rpy3a, MOIBEIICHHOTO K HUTH,
OT MaccChl Tpy3a»

48 Mexannueckue BoJHbI. CBONCTBa MEXaHUYECKUX
BOJIH. [IpofobpHbIe U onepeyHble BOJIHbI

49 Ypok-koHpepennus "MexaHUYecKue BOJTHBI B
TBEPAOM Telie. CeiCMUYECKHE BOTHBI"

50 3ByK. PacmipocTpanenue u oTpakeHHe 3ByKa

51 VYpok-uccnenosanue "HabnroneHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThHI"

59 ['poMKOCTB 3ByKa U BBICOTA TOHA. AKYCTUYECKUM
pE30HaHC

53 VYpok-koHpepenus "YiabpTpa3Byk U HHGPa3ByK B
IpUPOJIE U TEXHUKE"
[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

54 "3akoHbI cOXpaHeHHUs. MexaHnndeckue KoiaeOanus u
BOJIHBI"

55 KonTtponbHas pabora o Teme "3aKoHbI
coxpaHeHus. MexaHn4ecKue KoJeOaHus U BOJTHBI"

56 DNEeKTPOMarHUTHOE MoJje. DIeKTPOMarHUTHbIE
BOJTHBI

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH




Ypok-koHpepenmus "[kana 31eKTPOMarHUTHBIX

58 BOJIH. Mcnonbp30BaHue 3J€KTPOMArHUTHBIX BOJIH
U1 COTOBOM cBA3U"
VYpok-uccnenosanue "M3yueHue cBONCTB

59 AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO
tenedona"

60 Pemienue 3aa4 Ha onpezeneHue 4YacTOThl U JUTUHBI
AIEKTPOMATHUTHOUN BOJIHBI

61 OnekTpoMarHuTHas npupoja csera. CKopocThb
cBeTa. BoimHOBBIE CBOiCTBa CBETa

62 Hcrounuku ceera. [Ipsmonuneninoe
pacnpoctpanenue csera. 3armenus Comnnua u JIyHsl

63 3aKoH oTpaxkeHUs cBeTa. 3epkaia. Pemenue 3a1au
Ha MPUMEHEHUE 3aKOHAa OTPAKEHUS CBETa

64 [Tpenomnenue cBera. 3aKOH NPEIOMIIEHUS CBETA
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAKEHUS
B ONTHYECKUX CBETOBOIAX
JlaGopatopHas pabota "HccnenoBanue

66 3aBHCHUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO JIy4da OT
yriia majeHusl Ha TpaHulle "BO3yX-cTekyio""
VYpoxk-koHpepenuus "Vcnoap3oBaHue MOJIHOTO

67 BHYTPEHHEI'0 OTPaXXEHHUsI: CBETOBOJIBI,
ONTHUKOBOJIOKOHHAS CBS3b"

68 JIne3el. OnTHYECKas CHIIa JIMH3BI

69 [Toctpoenue nzobpakeHu B TMH3aX

70 JlaGopatopHas pabota "Omnpenenenne GOKyCHOro

pacCTodHUA U OINTHYECKOM CHUIIBI co614pa}omel71




JTUH3E"

Ypok-koudepennus "OnTHYECKUE TUH30BBIC

& npubops”

72 I'a3 kak onruyeckas cucrema. 3peHue

73 Ypoxk-koudepenuus "edexrsr 3penus. Kak
COXpaHMTb 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONbITHI

74 Herotona. CriokeHre CeKTPalbHBIX I[BETOB.
Hucniepcus ceera
JlaboparopHas paboTa "ONBITHI 10 Pa3I0KEHUIO

75 0enoro cBeta B CIIEKTP M BOCIPHUATHIO IIBETA
MIPEIMETOB MPHU X HAOIIOICHUU Yepe3 I[BETOBbIE
buabTpH"

76 VYpok-npaktukym "BoiHOBbIE CBOCTBA CBETA!
mucnepcus, uHTepdepeHnus u qudpaxus"

77 OmneiTel Pesepdopa u mianeTapHast MOJIeb aToMa

78 [Tocrynarel bopa. Monens atoma bopa

79 Hcnyckanue u noriomnieHne cBeta aToMoM. KBaHTHI.
JInHelyaTele CIIEKTPBI

80 VYpoxk-npaktukym "HaGuroieHne cnekTpoB
UCIyCKaHUs"

81 PagnoakTHBHOCTE U €€ BUOBI

82 CtpoeHne aTOMHOTO siipa. HykionHast Mojiens

83 PannoakTuBHBIC IpeBparieHus. M30Tombl

84 Pemenue 3agad mo treMe: "PagnoakTHBHbBIE
IpeBpaleHus"”

85 [Tepuoxa nonypacnana




Ypok-koH(pepennus "PagnoakTuBHBIC U3TYyICHHS B

86 NpUpoe, MEAUIIMHE, TEXHUKE"

87 Snepuble peakuu. 3aKOHBI COXPaHEHUS
3aps10BOTO U MacCOBOT'O YHCEN

88 DHeprus CBA3U aTOMHBIX siiep. CBsA3b MacChl U
SHEPrUuu

89 Pemenue 3amaq no teme "SnepHsie peakuuu"

90 Peakuuu cuntesa u nenenus aaep. ctounuku
sHeprun CoJiHIA U 3BE3]
VYpok-koHpepenus "SnepHast sHepreTuka.

91 JleiicTBHS paAlOaKTUBHBIX U3JIyU€HUN Ha JKUBHIE
OpraHu3MbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

92 "IIEKTPOMAarHUTHOE TI0JIe. DIEKTPOMAarHUTHBIC
BOJIHBL. KBaHTOBBIE sIBIEHUS"
KontponbHas padoTa o Teme "I1eKTpOMarHuTHOE

93 noJie. DJIeKTPOMarHuTHBIC BOJIHBI. KBaHTOBBIE
SBJICHUS"

04 [ToBTOpenue, o6o0mmenue. JlaboparopHble pabOTHI
no kypcy "BzaumoneiictBue ten"
[ToBTOpenue, o6o01meHue. Perenue pacueTHbIX U

95 KaueCTBEHHBIX 3a1a4 1o Teme "TernoBbie
npotecch”
[ToBTOpenwue, 0600IeHNE. Pemenne pacyeTHRIX 1

96 KauecTBeHHBIX 3a1a4 1o Teme "KIIJ] TerroBeix
nBurareinei”

97 [ToBTOpenwue, 0600eHNE. Penenne pacyeTHBIX 1

KaueCcTBEHHBIX 3a1a4 o teme "KIT/]




AJIEKTPOYCTaHOBOK"

[ToBTOpenue, o600mIeHne. JlabopaTopHbie pabOTHI

98 1
110 Kypcy "CBeToBbl€ SIBJICHUS"

99 [ToBTOpenue, 0600meHNe. PaboTa ¢ TekcTamu 1Mo 1
TeMe "3aKOHBI COXPAaHEHUS B MEXaHUKe"

100 [ToBTOpenue, 0606menne. Pabota ¢ Tekctamu o 1
teme "KoseOanus 1 BOJIHBI"

101 [ToBTOpenue, 0600meHNe. PaboTa ¢ TekcTamu 1Mo 1
teme "CBeTOBBIC SIBJICHHS"

102 [ToBTOpenue, 0600meHne. PaboTta ¢ TekcTamu 1mo 1
teme "KBaHTOBas u saepHas pusznka'

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




ODpunoxenue 1

I'Padpuk KOHTPOJABHBIX MEPONPUATHH

Mo ydyeOHOMY npeamerty «Duzuka»

1 yeTBepTh 2 4yeTBEepTh 3 4yeTBepTh 4 yeTBepTH roj
nepuo
IPOBEIEHUS
OLICHOYHOH
MIPOLIEAYPHI CEHTSI0pb OKTSIOpb HOS0Pb nexabpb SHBaph | (eBpaib MapT anpesb Mai
HeJlenu HeJlenu HeJlenu Heenu Henenu | HEJENu HeJlenn HeJenu HeJenu UTOTO
y4EOHBIH o o - -
KIac g 1{1|1]1]|1 Slaf1fa|2|2|2|2|2]2|2| 2| &l2|2|3|3|3|3]3 e
IPEAMET | A58 7 2 1|2|3|4ls 2l7|8|olol1|2]3|4a|s|6| 7| Z8|lolo|1]|2]|3]|4 2
OcHoBHoOE 0011Iee 00pa3oBaHue
Dusnka 7 0 1 012 1 3| 4
Dusnka 8 0 1 1 0 2 1 3| 4
Dusuka 9 0 1 1 1 1 1] 3




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

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

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

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)PI31/I‘-ICCKOC SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBIAEIATH

CyIIIECTBEHHbIE CBOICTBA (MIpU3HAKU) (PU3UUECKUX SBICHUN

14

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe sIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3bIBAIOIIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTMPOBKY 3aKOHa ©  3alHCHIBAaTh €r0 MaTeMaTU4YeCKOoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLIECCHl U CBOMCTBA Tell, B TOM
Yucl€ W B KOHTEKCTE CHUTYallMl MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

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




dbopMyiibl, cBsi3bIBatONIME (PU3MUECKHE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCIOBHE, MOACTABIATH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUEeCKUX METOJOB, B ONHCAHWU HCCIIECJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3ysbTaT, HaXOAUTb OLIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (OPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKA3aHUS MPUOOPOB C yUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBIIOJIHATH U3MEPEHMS, CIEAYS MPEII0KEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIenys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JCHCTBUS TNPUOOPOB M TEXHMUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX ONHMCAaHUS,
UCIIONB3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX  SBJIEHUN W

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




1.15

MPUBOAUTH TPUMEPHl (HAXOAUTh HWH(POPMALUIO O TMpUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KU3HU 11 oOecniedeHus: O€30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SABISETCS NPOTHBOPEUYMBOW HIIU

MOKET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(POpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO HCIOJIb30BaTh HW3YYEHHBIM MMOHSATUWHBIN amnmapaTr Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OLICHUBAThb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3MUECKUE SIBICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULIB! (PU3UUECKUX BEIMYUH, HAXOIUTb (POPMYIIbI,
CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpadUKud  M3YYEHHBIX  3aBHCHMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTEeMaTU4YeCcKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUYNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOTMYEeCKUX IIaroB ¢ momompbio 1 — 2 u3yuyeHHBIX CBOMCTBa

(bu3nyYeCcKuX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEOCTATOK
JaHHBIX JUId pelleHHs] 3ajauyd, BbIOMpaTh 3aKOHBI U (POPMYIIBI,
HeoOXoauMble Uil €€ pelIeHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MYECKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEIOBAHUS, BBIACIAT
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAITIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPEAJIOKCHHOTO




000pyI0BaHusl, ONUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM aOCOIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  MCCIIEOBAHME  3aBUCUMOCTH  OJHOM  (U3UUYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUTAaHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIIOJIHATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TaOJUIl U TpaduKoB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu  pabore cC

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

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

AJIEMEHTOB JIEKTPUUYECKUX LIETIEH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KU3HM 1711 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npruOoOpaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

cOOII0OICHHSI HOPM 3KOJIOTMUECKOro IOBE/IEHUS B OKpYKaroIllel cpeie

OCYIIECTBIISATh MOUCK HHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUKW U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATh WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HeZ[OCTOBCpHOﬁ

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nMpeoOpa3zoBaHus HHGOPMAILMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh WM3YyYCHHBIM ITOHATUWHBIM ammapar Kypca

(bu3UKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIueH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBIIOJIHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pa3iuyaTh SBJIECHUS II0 ONMCAHUI0 UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NUYECKOE SBJICHUE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a7jauy B YUeOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYIIbI,

CBSI3bIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTHh  TIpauKud  H3yYEHHBIX  3aBUCUMOCTEH

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYEeCKUX IIaroB ¢ MOMOIIBbI0 2 — 3 W3yYEHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/I3I/I‘16CKI/IX 3dKOHa UJIM 3aKOHOMCEPHOCTH

1.7

pemiate pacuéTHbele 3a7auu (omMparouiyecs Ha cuctemy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIIME  WIIH
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOIUTh PAaCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MMOJIYYCHHOI'O 3HAaUCHU A q)HSquCKOﬁ BCINYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, UCIOJb3Ys ONMCAHUE HCCIEAO0BAHUS, BBIACIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJANTH OIBITHl 110 HAOJIONCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3MYECKUX CBOWCTB TEN: CAMOCTOSTEIHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUSA, ONUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

1.11

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHue cobOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEITUYUH C
HCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbBHO COOUpaTh YCTaHOBKY, (UKCUPOBATH PE3YyIbTAThI

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




rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CIEAys IPEIIOKEHHOW HHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3nn4yaTth OCHOBHBIE MPHU3HAKH W3YYEHHBIX (PU3MUECKUX MOJEINeit:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HMX OINUCAHUSA, HCIOJIb3Y
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HM U1 oOecriedeHHss O€30HMacHOCTH TpU  OoOpallleHHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHMSI 3/I0pPOBbS U

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

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (QOPMYIHpYys TOWMCKOBBIA  3arpoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBIMOJHEHHMM YYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHer; Biazers  npuémamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusi HHGOPMAIIMU U3 OJIHOU




3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIC IIMCbMEHHBbIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATH PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszieia
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Jja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

duszuka — Hayka O TMpupoje. SIBIEHUS NPUPOJIBI.
1.1 duznyeckue  ABJIICHHSA. MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/IC,
13 IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
1 OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel

[TpakTyeckue paboOTHI:

###Par##113mepenne pacCTOSIHUIM.

#HiHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX Tell.

#HH##Par###I3mepenue  TemmepaTypbl NpU  [TOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

#HH#Par###CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX
2.1 pazMepbl.  OmbITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2 #H##Par###]/lpiokenne  dactur  BemectBa.  CBs3b
2.2 CKOPOCTH  JBWDKEHHS  YacTUIl C  TEeMIIepaTypoH.

BbpoyHoBckoe nBmxenue, iuddysus

23 BzaumopeiicTBHE YyacTHUIl BEIIECTBA: NPUTSKCHUC U
OTTAJIKUBAaHHUEC




#H##Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM pororpadmii).

2.6 #HH#HPar###OneiTel 10 HAOIIONEHHIO  TEIIOBOIO

pacuIMpeHusi ra3oB.
HHHPar###ONBITEL 10 OOHAPYKCHUIO JCHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JABM)KECHHE
###Par##CropocTs. Cpennsis CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér mytu u BpeMmeHHU
JBUKCHUS
SIBnenue uHepuuu. 3akoH MHepuMH. B3ammoneinctBue
3.3 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
34 #e#Par###InotHocTe BemecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelleCcTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOAECUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MIOMOUIbIO JUHAMOMETpA
37 ###Par#H#Bnenne TaroreHus u cuia Tsokectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHHUE IOKOSL.
' Tpenue B mpupoje U TEXHUKE
39 #HH##Par###Cnoxenne CcuJl, HaMpaBJICHHBIX 110 OJHOU
' npssMoil. PaBHOAECMCTBYIOIAs CUIT
3.10 [TpakTHyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHHUS
(mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBTomMoOmiIs u Tak gainee). OmnpeneneHue cpemaHei
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  muiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus: (aeopmaliiu) mpy>KUHbI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOILIUE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHHUSI OT Beca Teja U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

®u3ndeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOHM M HEXKUBOU npupoac,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

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

- YBEJIMUCHUS JTABIICHUS
42 JaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TEeMIIEPaTyphl
43 [lepenavya naBneHus: TBEPABIMU TENAMU, KUAKOCTIMU U
' razamu. 3akoH [lackamns. [THeBMaTndecKue MaInHbI
3aBUCHMOCTh  JABJICHHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoOCy/Ibl.
['unpaBiuyecKkrue MEXaHU3Mbl
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A5 CYIIIECTBOBaHMS BO3AYHIHOW 00070uku 3emun. OTmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
46 U3mepenne armocdepHoro npasneHus. [lpubopsl ans
' U3MEepeHHs aTMOCHEPHOTO AaBIICHUS
JlelicTBUE XUAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue



4.9

[TpakTrueckue pabOTHI:

UccnenoBanue 3aBUCUMOCTM Beca Tela B BOJE OT
o0béMa mMOTrpYy:KEHHONH B JKHUIKOCTH YacTH TeJja.
OmnpeneneHne BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  KuAKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHb  BBITAJIKUBAIOLLIECH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJIKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT IUNIOTHOCTH
JKUJKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHME  JIOJAKA W ONpEHeIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBICHUS Ha )KUBOW OpPraHu3M, TUTABAHHE

pBIO

411

TexHuueckue YCTPOHCTBA: COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJONpPOBOJA, TI'MJPaBIMYECKUN IIpecc,
MaHOMeETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 MexaHnueckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
' 1ockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeHeHre mpaBuia paBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO JEeNCTBUS MEXAHHU3MOB. ITpocteie
MEXaHU3MBI B OBITY H TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunerndeckas sHeprus
£ g [TonHast MexaHHuecKass PHEpPrus. 3aKOH H3MEHEHHs |
' COXpaHEHMsI MEXaHUYECKON SHEPTHH
5.9 [TpakTueckue paboThI:




###Par###Onpeneneare pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEPHOM JBW)KEHHM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppiuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

®du3nyeckue SABJICHUS B npupoac: pbHaru B TECIC

5.10
YeJoBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABUXKHBIA H
511 HETOABMKHBIM OJIOKW, HAKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUM CTPOEHHUs BemlectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJIKOCTEH W TBEPABIX TEJ
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKHHETHYECKON
TEOPHH
6.4 CMaunBaHUWe W KalTWLUISIPHBIC STBICHUS
6.5 TemoBoe paciiupeHue u cxxaTtue
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. CiocoObl H3MEHEHUs] BHYTpEHHEH
' SHEpruu: Tersionepeaya 1 copepiieHue padoTbl
6.8 Bunsl Temonepenadn: TEIIONPOBOTHOCTh, KOHBEKITHS,




U3JIy4eHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTAIUNTMYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[TapooOpa3zoBanue u  koHjeHcauus. Vcnapenue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TeraoBble ABUraTeNd U 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
#AH#Par#H##0OnbITEL IO  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBAapPEHHOM COJIM WM caxapa.
#AH#Par#H##OnbITEL 0 HAONIOACHHWIO  TEMJIOBOTO
6.17 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue NaBleHUs] BO3ayXa B OayuioHe
IIIpuIa.

H#HHH#Par#H##OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0béMa W HArpeBaHHs WU
OXJIaKICHHUSI.

###Par##1 poBepka runore3bl JUHEHHONW 3aBUCUMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTHU B TepMOMeTpHQCCKOﬁ



6.18

TpyOKe OT TeMIeparyphl.

#H##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPrUH Tejla B Pe3ylbTaTe TEeIUIoNepeaayd U padoThI
BHCIIHHUX CHJI.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMCIIMBAHUH XOJIOTHOM U TOPSYEH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTEHI,
MOJIYYEHHOTO BOJIOM MpPH TEIJIOOOMEHE C HarpeThiM
METAJLTUICCKUM IIHITUHAPOM.

#H##Par###OnpenencHue yIeJIbHOU TEIUIOEMKOCTH
BEILIECTBA.

#HH#Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H##OnpeneneHue OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

#H##Par#H#Onpenenenue yneiabHONW TEIIOTHI IJIaBJICHUS

JIbaa.

dusnueckue SBICHHS B TPUPOJAC: MMOBEPXHOCTHOE
HaTSOKEHHE W KalWULSIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B Tipupoae, u3nydeHne CoHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCra.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IPUMEpHI
HCIIOIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOMHA,

ABUTATCJIb BHYTPECHHECTO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poaa dJEKTPUUECKUX 3apsI0B
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEJN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXKTY TEJIaMH)

23 Onexrpudeckoe nose. Hanps:k€HHOCTb JIEKTPUUYECKOTO

T10JI4. HpI/IHL[I/IH CYICPIO3UIHUUN ISJICKTPUICCKUX nosuei




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKY OCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
- Onektpuueckass nenb. Cuna ToKa. ODJIEKTPUUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydacTka uenu
[locnenoBarenbHOE W THapajjieIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossuHbIe MarHuTHl. B3amMopnencTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mosie. MarHutHOoe TIONE 3eMIM U €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIA HA MPOBOJHUK C TOKOM.
717 DNeKTpOABUTATENIb TOCTOSSHHOTO TOKa. VMcmoms3oBaHme
. JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHCIopTe
7.18 Omnbitel @apanges.  SBaeHue  JIEKTPOMArHUTHOM




naaykiuu. [Ipasuno Jlenna

DNEeKTpOTreHepaTop. CnocoObl MOJIY4CHUS
7.19 3JIEKTPUYECKON SHEPrumu. DIIEKTPOCTAHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COMPUKOCHOBECHHH.

HccnenoBanue JeHCTBHUS DJIEKTPUYECKOTO TIOJIS  Ha

MIPOBOJHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

IMOCTOSIHHOT'O TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3HuCTOpeE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOr0 CEYeHHSI U MaTepuara.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coelMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHue  MOIIHOCTH — JJIEKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
N3ydyeHre MarHuTHOTO MOJISI TOCTOSIHHBIX MarHUTOB MpU
uxX OoO0beAMHEHUM |  pasjencHuu. VccrnemoBaHue
JEMCTBHS DJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  CHJIBI




B33.PIMOI[€I>'ICTBI/I$I KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HBy‘IeHI/IC

I[CP'ICTBHﬂ MArduMTHOIO II0JII Ha IHPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoMCTBa: 3JEKTPOCKOIN, aMIepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKUE SABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTEIBFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE MPAMONTHHEHHOE IBHKCHHE
###Par#t#HepaBHoMepHOE NPAMOJIMHENHOE TBUKEHHE.
8.4 Cpennsis ¥  MTHOBEHHass CKOpPOCTh Tela  IpHU

HCPaBHOMCPHOM ABHXKCHUHA




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 ###Par###Crobonnoe nagenue. OnbiTel ["anumes
H#HH##Par###PaBHoMepHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHNE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpernii 3akon HeroToHa
8.11 HH#HPartH#H#1 [puHIMT Cynepro3nuiuy CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Par#H##(Cuna TpeHus: cuia TPEHUS CKOJBXECHHUS,
513 CWJIa TPCHHUS MTOKOS, IPYTHE BUJIBI TPCHHS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
HBwxenue  1uraner  Bokpyr — Comnma.  Ilepsas
815 KocMuYeckasi ckopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par####PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHON
847 ocbi0 BpatieHus. MomeHT cumbl. LleHTp TsxecTu
8.18 Nmnynec Tena. 3Menenne nmnynsca. IMnynsc cuiib
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
PaGora cmn Tsxkectu, ympyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PaboThI
893 [MoTennmanpHass dJHeprus Tena, MOAHATOTO HaJ
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTenunanbHas 3HEPTUs CKATON MPYKUHbI
5 #Hi##Par####Kunetnueckas  sHeprusa.  Teopema o
8.25 KHHETUYECKOU SHEPTUU
8.26 H#HH##Par###3akoH COXpaHEeHUs MEXaHHYECKON SHEPTUN




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHUS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 Ha4aIbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaK psA HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT cuiibl HOpMalbHOTO fdaBieHusa. OmnpeneneHue
kodddunmenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
*ECTKOCTU TpyKuHBL. OmpeneneHue padOThl CHIIBI
TPEHHsSI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla IO
TOPU30HTANILHON MoBepxHOCTH. Ompenenenue padOTHI
CUIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BaHUEM  HEMOABMXKHOTO M MOABHYKHOTO

0JIOKOB

®u3nYecKUe SIBJICHUS B MPUPOJE: MPUIUBBI U OTIIUBBI,
nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JTATYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEBAHUMA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckne BosIHbI. CBOMCTBa MEXaHMUYECKHUX BOJIH.
94 [IpononbHble U MomnepeyHble BOJHBI. J[nMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B




TBEPIOM TeJle, CEHCMUYECKHUE BOJTHBI

9.5 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpa3Byk u yibpTpa3ByK
[IpakTrueckue pabOThI:
Onpenenenne 4YacTOTBl M THepuoAa  KoyeOaHWit
MaTeMaTHYECKOTIO MasTHHKA.
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MPY>KUHHOTO MasITHUKA
0.7 HccnemoBanne 3aBUCUMOCTH —TiepHofa  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjieOaHWi
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepruo/ia KOJIcOaHMi rpy3a,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U >KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEMCMHYECKHUE BOJIHBI,
I[YHAMH, X0
9.9 TexHuyeckue YCTpOMCTBA: 3XOJOT, UCIOIH30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 371EKTPOMAarHUTHBIX BOJH

10.2 [IIkana 371€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupoaa csera. CKOpPOCTb CBeTa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 neiicTBue BUJIUMOTO, yIABTPaQHOIETOBOTO u
PEHTTE€HOBCKOT'O U3ITy4eHUN

10.6 Texuuueckue YCTpOMCTBA: UCIOJIb30BAHUE

OJICKTPOMAariuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHue CBeTa
Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JIunza. Xop jtyyen B IMH3e
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONa U
' TeJecKoIa
117 I'maz kak omnrTuyeckas cuctema. bIM30pyKoCcTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue CieKTpaabHBIX IIBETOB. Jlucepcus cBeTa
[IpakTuueckue pabOTHI:
#HH#Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUS CBETOBOTO JIy4ya OT YyIJia MaJeHHUS.
##H#Par#Ht#13yuenue  XapakTepUCTHK  H300paskeHus
IpeaMeTa B IIIOCKOM 3epKalle.
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMJIEHUSI CBETOBOIO Jiyda OT Yrjla MaJeHus Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ##Par###lonyuenne  M300pakeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpeniennenne  (pOKYCHOTO  pPacCTOSHUSL U
ONITUYECKOM CUJTBI COOMpArOIIeN JTUH3BL.
#HHHPar#H##OnbITEL 1O pa3joKeHUI0 0Oenoro ceera B
CIIEKTP.
H#HHHPar###0OnBITEI IO BOCHPHUSTHIO IIBETA MPEIMETOB
IpU UX HAOJIOIEHUH Yepe3 BETOBbIE (DUIBTPHI
dusnueckue sBIeHUs B mpupoze: 3arMenus ConHua u
11.10 JlyHpl, 1IBEeTa TEJ, ONTHUYECKUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHnueckue yCTpOWCTBA: OUKH, MIEPUCKOTI,



(doToanmnapar, ONTUHYECKHE CBETOBOIbI

12

KBAHTOBGIE SABJIEHUA
121 OmnbiTel Pezepdopna u 1uiaHerapHass MOAeldb aTroma.
' Mogenbs aroma bopa
199 Hcnyckanue u morjouieHue cBeta aToMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinoHHas Monenb
' aToMHoro siapa. Mzotonsl
128 PaguoaktuBHble mpeBpamienus. llepuon mnomypacnana
' aTOMHBIX SJIEP
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccoBOT'0 YHCEN
12.7 DOHeprust cBA3M aTOMHBIX sijiep. CBsA3b Macchl U SHEPIUU
e Peakuuu cunresa u nenenus saep. Mcrounuku sHepruu
' CounHna u 3B€311
12.9 SnepHas sHepretuka. JleHcTBHE  pagMOaKTUBHBIX
' W3ITyYCHUN Ha KUBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPeKoB: M3MEPEHHE SHEPTrHUM YaCTHIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
dusnueckue SABICHUS B TNPUPOJAE: €CTECTBEHHBIN
palMOaKTHBHBIHI ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE U3JIYyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3IyYEHUH Ha OpPraHU3M
YeJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, Kamepa Bunbcona




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

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHUPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIIOJIE), O JBIXKCHHHM Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOEHHS BEIIECTBa, O (PU3MUECKON CYIIHOCTU SIBICHUU NPUPOJBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YYEHHBIX (PU3NYECKUX SBIICHUN
B OKpYXalOUIEM MHpE, BBIIEISAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3MYECKUE SBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
coOIOIeHHsT MPaBWJI O€30MacCHOTO TpyAa: HaOMIoJeHUE (HU3HMIECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXHBIX  3KCIEPUMEHTAIBbHBIX  HCCIIEOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTAaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

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

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

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

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YACTHOCTH, 3alHCHIBATh KpPAaTKOE YCJIOBHE 3a1ayH,
BBISIBIISATh HEJOCTAIOIIME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHus], UCIIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTHh PACUYETHI U OICHUBATH PEATUCTUYHOCTH MOIYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OMPEIeIsiTh Pa3MEPHOCTh

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

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBJIEHUH UM HeoOXoauMmble (u3nUecKue




3aKOHOMECPHOCTH
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YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKUX SBICHUAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTIKCHUHA (H3MKH W TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMALUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONEPIKaHUS, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BimameHue 0a30BbIMM  HABBIKAMH  ITpeoOpa3OBaHMS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

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



INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D 110 ®U3UKE

Koxa

11

1.2

13

14

IIpoBepsieMblii 3JIEMEHT COePKAHUSA
MEXAHWYECKUE SABJIEHUA

Mexanunueckoe ABuxenue. Marepuanbnas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD JBUKEHUS

PaBHOMepHOE 1 HepaBHOMepHOE aBMKeHHe. CpenHss ckopocTh. DopMyiia i BRIYUCIICHHS CpeiHeit ckopocTH: V = S/t

PaBHoMepHOE mTpsiMOJIMHEWHOE JABWKEHHE. 3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHH B CIydae pPaBHOMEPHOTO

HpHMOHHHCﬁHOFO JABHMXKXCHUA:

(1) =x,+ut
Fpa(bI/IKI/I 3aBUCHUMOCTH OT BPEMCHU JIA IIPOCKIUH CKOPOCTH, IMTPOCKIHUHU NIEPEMCIICHUS, ITYTH, KOOPAUHATHI IIPU PABHOMCPHOM
HpﬂMOJIHHCfIHOM JOBUXKXCHUN

3aBHCHMOCTD KOOpJHWHATHI TCJIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O prlMOJ’IHHCfIHOFO JBHXCHMUA

] iy

S =v, #1+a,*

@opMynsl UL NPOEKIMH IEPEMELIEHUs, MPOEKIUH CKOPOCTH M MPOECKLUUH YCKOPEHHMS IIPHU PaBHOYCKOPEHHOM

HpHMOHHHCﬁHOM JABHKCHUU

2
5. (D) =0y, -r+ax-?.

U.\'('f) =Up, T4, L,
a.(f)=canst,

2 3

2 1_4
Uiy Vi Sy




1.5

1.6

Fpa(bI/IKI/I 3aBUCHUMOCTHU OT BpeMeHI/I JJISA l'IpOCKI_[I/II/I YCKOpeHI/ISI, HpOGKHI/II/I CKOpOCTH, HpOCKHI/II/I HepeMeH_[eHI/I}I, KOOPpAWHATBI
IIPY PABHOYCKOPEHHOM NPSAMOJIUHEHHOM JABUKEHUU
CBobOonHoe magenue. GopMyIibl, OMMCHIBAIONINE CBOOOIHOE MaJIeHUE Tela MO BEPTUKAIM (JIBUKCHHE Tella BHU3 WU BBEPX
OTHOCHUTEIILHO MOBEepXHOCTH 3emin). ['paduku 3aBUCHMOCTH OT BPEMEHH ISl MPOCKIIMK YCKOPEHUS, MPOEKIIMA CKOPOCTU H
KOOpl[I/IHaTLI HpI/I CBO6OI[HOM ImagacHuu Teja 110 BepTI/IKaJII/I
CxopocTh paBHOMEPHOTO JIBKEHHUSI Tella 1o OKpyxHocTH. Hanpapiienue ckopocTH.
®dopmyra 11 BEIYUCICHHS CKOPOCTH Yepe3 paiInyC OKPYKHOCTH | IIEPUO OOpaIeHUs :

p = 2R

T

HCHTI)OCTpeMI/ITeJ'ILHOC YCKOpPCHUC. HanpaBneHHe HOCHTPOCTPEMUTCIILHOI'O YCKOPCHHU . CDopMyna JJIS1 BEIYUCIICHUST YCKOPCHUS:

CDOpMy.TIa, CBA3bIBAIOIIasd NMEprUoa U 4aCTOTY O6paH_[eHI/IHI

Vo= ?

1.7

Macca. I110THOCTB BemiecTBa. q)opMlea JJIA BBIYUCIICHUA TTIJIOTHOCTH

_m
V

1.8

Cuna — BCKTOPHAaA (I)PBH‘-ICCKaSI BeanunHa. CIOXKCHHUE CUI




1.9

SBnenune nnepuuu. Ilepsoiit 3akon HproToHa

Bropoii 3akon HerotoHa:

1.10 F=m-d
CoHanpaBlIeHHOCTh BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUIIBI, IEHCTBYIOIICH Ha TEIIO
B3aumoneiictBue tein. Tperuii 3akod HeroToHa:
1.11 Fy y=—-Fy
TpeHue nokost U TpeHue cKoybxeHus. opmyra st BBIYMCIECHUS MOYJISl CHIIBI TPEHUS CKOJIbKEHUS:
F_=u-N
112 w
Hedopmarnus Tena. Yupyrue u Heynpyrue aegopmanun. 3akoH ynpyroi aedopmaruu (3akon ['yka):
113 F=k-Al
Bcemuphoe Tarorenue. 3akoH BCEMUPHOTO TATOTSHHUS:
My -1,
F=G L1 _2
1.14 R

Cuna TsoxecTd. Y cKopeHHe cBOOOIHOTO MaIeHusl.
@®opmyna 15 BEIYUCIECHUS CUJIbI TSKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.

I[BI/I)KGHI/IC IJIAHET BOKPYT COHHLIa. HepBa;[ KOCMHYECKAA CKOPOCTD. Hepecomocth 1 NEepEerpy3Kn




Wmmnynbe Tena — BekTopHast pu3nyeckasi BeJIHUnHa.
1.15 p=mb

I/IMHYJ'IBC cucteMsl Ten. I3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHJIBI

3aKOH COXpaHEHHUs UMITYJIbCA IS 3AMKHYTON CHCTEMBI TEJI:
1.16 pP=myU, +in, Uy, =const
PeakTuBHOE NBUKEHUE

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fsooscx

MexaHnudeckasi MOIIHOCTb:
1.17

=24
I

Kunetnueckas u MOTCHIHAJIbHAs SHCPIrus. d)opMyna JIA BBIYUCIICHUSA KHHETHYECKOMN OHCPIUU:

}JEJE
S
Teopema o knHeTHUECKOU dHeprun. Popmyra i BBIYUCICHNUS OTEHIMAIBHONW SHEPTUH TeJa, IOJHATOTO

1.18 -
HaJ 3eMIIEH:

E,= mgh

1.19 MexaHnueckast SHeprusi:




1.20

E=E,+E,

3aKOH COXpaHEHUsI MEXaHUYECKOM aHeprun. PopMyiia Jjisl 3aKOHA COXPAHEHUS] MEXAaHUUECKOM SHEPTHH B OTCYTCTBUE CUJI
Tpenus: E = const.

[IpeBpanieHne MexaHM4ECKOM SHEPTUU IIPU HATUYUU CUIIBI TPCHMUS.

[IpocThie MexaHU3MBI. «30JI0TOE TIPABHIIO» MEXAHUKH.
Poruar. Moment cuiel: M - FI.

VYciioBue paBHOBECHS pbluara:
M +M, +..=0
[TonBukHbIN 1 HenoABWKHBIN 0110ku. KII/] mpocThIX MexaHU3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

1.21

[laBiienue TBEpIOTO TENIA.

dopmyna s BBIYMCIICHHS 1aBJICHHS TBEPIOTO Tena:

_F
p_S'

JlaBneHue raza. ATMocgepHoe AaBlICHHE.
lMunpocratuyeckoe gaBieHne BHYTPHU KUIKOCTH.

CDOpMYJ'Ia JJIsL BBIYUCJIICHUA JABJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBauueckuii npecc




3akoH Apxumena. @opmysia i ONpeieICHUs BHITAIKUBAOIIEH CHIIbI, TEHCTBYIOLIEH Ha TEJI0, MOTPYKEHHOE B )KUAKOCTh WIIH

ras:
1.23
F_jlm_ =pgV
Ycnosue muiaBanus Tena. [InmaBanue cy0B ¥ BO3yXOTUIaBaHUE
Mexannueckue KojeOaHus. AMIUIUTYAA, MEPUOJ W YacToTa KoseOaHui. dopmyna, CBS3bIBAIONIAs YacTOTY W IEPHOT
124 KoJIeOaHMI:
v=l
T
1.25 MaremaTtrueckuii U Ipy>XKUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu KoiedareaIbHOM JBUKCHUH
1.26 3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc
Mexannueckue BoJHBI. [Ipo1oabHBIC U ITONIEpEYHbIE BOIHBIL. J[JIMHA BOJIHBI U CKOPOCTh PACIIPOCTPAHCHHMS BOJIHBI:
1.27 w=uv-T
1.28 3Byk. ['poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUe 3BYKOBOM BOJHBI Ha TPaHUIIE ABYX cpell. MH(pa3ByK U yIbTpa3ByK
Ipaxmuueckue pabomul
N3mepenue cpeaHeil MIOTHOCTH BEILIECTBA; apXUMEIOBOM CHUIIBI; JKECTKOCTH NMPY>KUHBI, KO3(D(PUIIMEHTA TPEHUS CKOJIbKEHUS;
paboThI CUIIBI TPEHHUSI, CUIIBI YIPYTOCTH; CPEIHEN CKOPOCTH JIBMKEHHS OpyCKa MO HaKJIOHHOM IMJIOCKOCTH; YCKOpEHHUs Opycka
IIPH JBMKCHHUH 110 HAKJIOHHOH IJIOCKOCTH; YaCTOTHI M TIEpHUOIa KOJIeOaHUH MaTeMaTHYeCKOr0 MasTHUKA; YaCTOTHl M TIEpHOA
1.29 KoJie0aHui PYKMHHOTO MasiTHUKA; MOMEHTA CUJIBI, ISHCTBYIOIIErO Ha pbIyar; paboThl CHIIBI YIIPYTOCTH MPH MOABEME Tpy3a C

MTOMOIIIBIO HEMOIBIXKHOTO 0J10Ka; pabOThI CHITBI YIIPYTOCTH MPH MOIBEME TPy3a C TOMOIIIBIO MTOBUKHOTO OJIOKA.
UccnenoBanue 3aBUCHUMOCTH apXHMEJIOBOW CHUJIIBI OT 00bEMa MOTPYKEHHON dYacTh Tela W OT IJIOTHOCTH IKHJIKOCTH;
HE3aBHUCHUMOCTH BBITAIKHUBAIOIICH CHIIBI OT MAcChl TEJa; CHJIBI TPEHUS CKOJBKEHUS OT CHUJIBl HOPMAJIBHOTO JIABJICHHS M OT poja

IMMOBCPXHOCTHU; CUJIbI YIIPYT'OCTH, BO3HHUKAIOIIEH B MPY>XHUHE, OT CTCIICHU I[C(I)OpMaLII/II/I MPYXUHBI; YCKOPCHUA 6pyc1<a OT yrja




HAaKJIOHAa HaINpaBJIAOLIeH; nepuoAa (4acToThl) KoleOaHWM HUTSHOIO MasTHMKA OT JJUHBl HUTH; IEpuoja KoJieOaHui
OPY)KUHHOTO MasTHHKa OT Macchl Ipy3a M >KECTKOCTH TPYXHHBI; HMCCIEJOBAHHUE HE3aBHCUMOCTH TEpHOJa KoleOaHuH

HUTAHOI'O MajdTHHUKA OT MACCHI I'py3a. HpOBCpKa YCJI0BUS PAaBHOBECCHS pblUara

Qusuueckue s81eHUs 8 NPUpoOde. TPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSAMHU B JKMBOI M HEKHUBOW MpHUpOJe, AeHCTBHE

CUJIbI TPCHHUA B NPUPOAC U TCXHUKC, IMPUIIUBBI U OTJIMBLI, IBUXCHHUC IIJIAHCT ConHeyHou CHUCTCMbI, PCAKTUBHOC ABUXKXCHUC

130 KMBBIX OPraHU3MOB, pPblYard B Telie YeJIOBEKa, BIMSHHE aTMOC(HEpPHOTrO NaBlICHHWS Ha JKUBOM OpPraHU3M, IUIaBaHUE PHIO,
BOCIIPHUSITHE 3BYKOB KHBOTHBIMH, 3eMJICTPSICEHHUE, CEHCMHUECKUE BOJIHBI, I[yHAMH, 9XO
Texnuueckue ycmpoticmsea: CIAJOMETp, NaTIUKH TTOJIOKEHUS, PACCTOSHUS M YCKOPEHUS, TMHAMOMETP, TOIIUITHIKH, PAKETHI,
131 pbIyar, MoJBM)KHBIA M HETIOJBM)KHBIA OJOKH, HAKJIIOHHAS IJIOCKOCTh, MPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYIB,
' YCTPOMCTBO BOJOIPOBOJIA, THIPABINYECKUH MTpecc, MAaHOMETpP, 0apOMeTp, BBICOTOMED, MOPIIHEBOH HACOC, apeOMETp, IXOJIOT,
UCIIOJIb30BaHUE YIbTPAa3BYKa B OBITY M TEXHUKE
2 TEIUJIOBBIE ABJIEHU A
'y OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETHUYECKOM TEOpUM CTPOEHMs BellecTBa. Mozaenu TBEPIOro, JKUAKOTO U
' ra3zoo0pa3Horo coctossHui Benectsa. Kpucramueckue u amopQHble Tena
2.2 JIBmxeHue yactul] BeniecTsa. CBsA3b CKOPOCTH ABMXKEHHSI YacTHUI] ¢ Temreparypoil. BpoyHoBckoe nBuxenue, muddysus
2.3 CMaunBaHue U KallWJUISIPHBIE SBICHUS
2.4 TemoBoe paclIupeHne U CxaTtue
2.5 TennoBoe paBHOBECHE
2.6 Buytpennsist sHeprus. PaboTa u Tersonepeaaya Kak cnocoObl H3MEHEHUs! BHYTPEHHEH sHeprun
2.7 Bunsr Temonepenaun: TeIONPOBOTHOCTh, KOHBEKITHS, U3TyICHNE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y enbHas TeIUI0EMKOCTb:
2.8

O=am(t,—1)




3aKoH COXpPAaHCHUS SHEPIUr B TCIIJIOBBIX IIpOLECCaX. ypaBHeHI/IC TEIUIOBOro OajaHca:

2.9 Ql -|-Q2 +..=0
Wcnapenue n koHneHcanus. Vi3MeHeHre BHYTPEHHEH SHEPTUHU B MPOIECCe UCIApPEHUS W KOHJeHcanuu. Kurenne kxuIKoCTH.
2.10 VY aenbHas Terora napoodpasosanus: L = Q/m
211 BnaxxnocTs Bo3nyxa
[MnaBnenne n kpucraumsanus. VI3MeHEHHE BHYTPEHHEW SHEPryUW MPH IUIABJICHUHM W KPHUCTAJUIM3AIMH. Y IeJbHAs TEIUIOTa
[LIABJIEHUS:
2.12 Q
m
213 BHyTpeHHsIst SHEPTHUs CrOpaHKsl TOIUIMBA. Y IeNbHast TEIJIOTa CropaHus Tormuea: ¢ = Q/m
2.14 [Tpuntmmne! padotsl TeroBbix aurareneil. KI1J[ TeroBoro apuratens
Ipaxmuueckue pabomul
N3mepenne yaenpHOW TETUIOEMKOCTH METAJUTMYECKOTO IMHIJIMHAPA; KOJWYECTBA TEIUIOTHI, MOJTYYCHHOTO BOJOW KOMHATHOU
215 TeMIepaTypbl GUKCHPOBAHHON MaccChl, B KOTOPYIO OMYIIEH HArPeThI HMUIUHAP; KOJIMYECTBA TEIIOTHI, OTAAHHOTO HArpeThiM
IIUTHH]IPOM, TIOCJIE OITyCKaHUS €r0 B BOJy KOMHATHOM TEMITEPATypPhl; OTHOCHTEIHLHOM BIAYKHOCTH BO3/IyXa; YACIbHON TEIIOTHI
TIaBlieHUs Jbaa. MccnemoBaHne M3MEHEHUS TEMIIEpaTypbl BOJBI MPH PA3IUYHBIX YCIOBHSX; SBICHUS TEIUIOOOMEHa IpH
CMEIIMBAaHUH XOJIOJHOW U ropsdel BOJBL; MMPOLECCa UCTIAPEHUS
2.16 Qu3suueckue s61eHuss 8 npupode.; TOBEPXHOCTHOEC HATSHKCHHE W KANWLISPHBIC SBIICHUS B MPHUPOJE, KPUCTALIBI B MPHUPOJIE,




uznyyenue CoiHIa, 3aMep3aHue BOA0OEMOB, MOpCKUe OpHU3bl; 00pa3oBaHuE POCHl, TYMaHa, UHEs, CHera

Texnuueckue yCWlpOﬁCWlGd.‘ KaluJUIApbl, IMIPUMEPBI HCIIOJb30BaHUA KPHCTAJIOB, )KPII[KOCTHBIFI TEPMOMETpP, HaTUUK

2.17 TEeMIIepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBasi TypOWHA, IBUTrATE)Ib BHYTPEHHETO

CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA

3.1 OnekTpu3anus Tei. J[Ba BUaa 3MeKTPUUECKUX 3apsI0B

3.2 B3aunmopeiicTBue 3apskeHHbIX Tell. 3akoH Kyiona

3.3 3aKOH COXpaHECHHSI JICKTPHUECKOTO 3apsiia

34 Onekrpuueckoe mnojie. Hanpspk€HHOCTH 3iekTpuyeckoro mnois. [IpuHIuMN cyneprno3uuuu  3JIeKTPUYECKUX Mojed (Ha
KaueCTBEHHOM YpPOBHE)

3.5 Hocurenu snexktpudeckux 3apsaoB. JlelicTBHUE IEKTPUUYECKOTO MO Ha dNIEKTpUYecKue 3apsaanl. [[pOBOJHUKY U IUIIEKTPUKH
[TocTosiHHBII nekTpuyeckuil Tok. JleiicTBus snekTpuyeckoro Toka. Cumia Toka. Hampsixenue.
I=qg/t,U=A/q

3.6
DJIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:

3.7 R=pl/S

38 3akon Oma ais ygactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COETMHEHHE IPOBOAHUKOB:

3.9

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




Hapaﬂneanoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=U;I=I,+I;R=2.
- = 2

CMelaHHbIe COCAUHCHU IMTPOBOAHUKOB

Pabota u momHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Jxxoyns — Jlenmna:
3.11 O= I*.R-t
3.12 OnbiT OpcTena. MarHuTHOE MoJe IpsIMOro NPOBOAHUKA ¢ TOKOM. JIMHMY MarHUTHOM MHIYKIUU
3.13 MarsuTHoOe I10JIe ITOCTOSTHHOIO MaruuTa. B3anMoieficTBre MMOCTOSHHBIX MAarHUTOB
3.14 JleficTBMEe MarHUTHOTO TIOJISI HA MPOBOJAHKUK C TOKOM
3.15 Onebitel @apazes. SBnenue snekTpoMarnuTHON UHAYKIUU. [IpaBumno Jlenua
Ipaxmuuyeckue pabomul
H3mepenue 35eKTpuuecKkoro COpOTUBIICHHS PE3UCTOPA; MOITHOCTH AJIEKTPUIECKOTO TOKA; PabOTHI SJIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, TaMIIOYKa), OT HANPSHKEHUS Ha KOHIIAX
3.16 MPOBOJIHUKA; 3aBUCHUMOCTH COMPOTHUBIIEHUS OT JJIMHBI TPOBOJHUKA, TUIOMIAAN €r0 IOMEPEYHOr0 CEYCHHUS M YACIBHOTO
CONPOTHUBIICHUS.
[TpoBepka mpaBuiia Ajist SAEKTPUUECKOTO HATIPSHKEHUS TP MOCIIEI0BATEILHOM COSAMHEHUHN MMPOBOJIHUKOB; MPABUJIA JJIsI CHITBI
AIIEKTPUYECKOTO TOKA MIPU MapaUIeTbHOM COSIMHEHNN TIPOBOHUKOB (PE3UCTOPHI U JIAMITOUKA)
317 Qusuueckue a61eHUsL 8 Npupode. IEKTPUIECKUE SIBICHUS B aTMOc(hepe, IIEKTPUIECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TI0JIE

3CMJ'II/I, ;[pel‘/'l(b TOJIFOCOB, POJIb MArHUTHOTO ITOJISA IS )KU3HU Ha BCMHC, MOJIAPHOC CUAHUC




Texnuuyeckue ycmpoiicmea: SIEKTPOCKOI, aMIEPMETP, BOJBTMETP, peocTar, CYETYUK DIEKTPUUYECKONW SHEpruw,

3.18 AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeIbHBIC AIIEKTPONPUOOPH  (IPUMEPHI), INEKTPHUUECKUE MPEIOXPAHUTEIH,
3JIEKTPOMArHUT, 3JIEKTPOBUTATEIh TOCTOSIHHOTO TOKA, F€HEepaToOp MOCTOSTHHOTO TOKa

3.19 DneKkTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpOMarHUTHBIX BOJIH

3.20 JlyueBas monenb cBeta. [IpsmMonuHeiiHoe pacpocTpaHeHue CBETa

3.21 3akoH oTpaxeHus cBera. [ockoe 3epkano

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS CBETA

3.23 Hucniepcus cBera

3.24 Jlunza. Xon nyyeit B muH3ze. DOKyCHOE paccTostHUE JIMH3bI. OnTrueckas cuiia aunssl: D = 1/F

3.25 I'ma3 xak ontnyeckas cucrema. OnTHYECKUE MPHUOOPHI
Ipaxmuueckue pabomul
###Par##113mepenne ONTUYECKOW CUJIBI coOMparoIiel JTHH3BL, (JOKYCHOTO PAcCTOSHUS COOMparolieil JIMH3bI (0 CBOMCTBY
paBeHCTBA pa3MEpoB MpeAMeTa U M300paKEeHHUs, KOT/la IPEIMET PACIIONIOKEH B JBOWHOM (DOKYCE), TIOKA3aTeNs PEITOMIICHUS

3.26 CTEKJIa.
###Par###  ccnenoBanue cBOMCTBa M300paKEHUs, TIOJYYCHHOTO C MOMOIIBI0 COOMPAOIICH JIMH3BI, U3MEHEHUSI (POKYCHOTO
paccTosHUS ABYX CJIOXKEHHBIX JIMH3; 3aBUCHMOCTH YIJla IPEJIOMIIEHHUS! CBETOBOTO Jy4a OT yIJjla MajJieHHus Ha TPaHULE «BO3AYX —
CTEKIIO»

3.97 Qusuueckue se6nenuss 6 npupooe: 3atMeHus ConHua u JIyHbl, 11BeTa TeJ, ONTUYECKUE SBJIEHHUS B aTMocdepe (1BeT Heba,

' pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea. 0O9KH, TIEPUCKOIIL, POTOAITIAPAT, ONTHIECKHE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTH. Anb(da-, 6eTa-, raMma-u3nydeHus. Peakiuu anbda-u O6era-pacnama
4.2 OmnpiTel Pezepdopaa no paccesauto anbda-gactuu. [Inanerapuas mogens atroma




4.3

CoctaB aroMHOr0 sifjpa. M3otornbl

4.4 [Tepuon momypacnaaa aTOMHBIX siIEp

4.5 SnepHble peakiuu. 3aKOHBI COXPAHEHHUS 3apsA0BOI0 U MAaCCOBOTO YHCEI

46 Qusuueckue se6nreHuss 8 npupode; €CTCCTBCHHBIM PAIMOAKTHBHBIA (OH, KOCMHUYCCKHE JIYYH, PATHOAKTHBHOE H3IYUCHHE
' MIPUPOIHBIX MUHEPAJIOB, IEHCTBUE PAAMOAKTUBHBIX H3JIYUCHUI HA OPTaHU3M YelIOBEKa

4.7 Texnuyeckue ycmpoticmea: CIEKTPOCKON, UHIUBUAYATbHBIN JO3UMETp, Kamepa BuibcoHa, sijiepHas SJHepreTuKa
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