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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTEbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepanbHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3AlMIO H3yYECHHS
¢u3MKN Ha AEATeTHbHOCTHON OcHOBe. B mporpamme mo (u3mnke y4HUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTO mpenmera B peanmzanuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3ysibTaTaM OOy4eHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30oBaHUsI.

[Tporpamma mo (u3HKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOLIXCS.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa € ENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MpoTrpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3YyIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX YUEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHUIH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 (U3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO0 KapTHHY MHpa, NMPEIOCTaBIseT Haubosee sICHbIC
o0Opa3Ipl MPUMEHEHHsS] HAYYHOTO METOZa TO3HAHMS, TO €CTh CI0c0o0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

OnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUM €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuyenue pu3nku Ha ypOBHE OCHOBHOTO 00ILIETO 00pa30BaHMs MPEIoIaraet
OBJIJICHUE CJIEIYIOIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yOIMIUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4YHBIC
J0Ka3aTeNbCTBA JUIsl TOTyYeHHSI BHIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO O0OIIEro 0Opa3oBaHUs
ompenenensl B Kounenmuu mnpenomaBaHusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pELICHUEM
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Komnernn Munucrepersa npocseienust Poccuiickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Hean usyuyenus pusuku:

IpHOOpEeTEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcsd K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHHUS U (POPMHpOBAHUE
HCCIIEIOBATEIBLCKOIO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHHMS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHHA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
poPEeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHMM O JUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUI ONMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOAaTh MIPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIC HCCIICIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEd (PU3NUECKOTO COAEpKaHUs,
BKJTFOYasi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCCHOHATIBHON e TEILHOCTH, CBA3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha uzyuenue pusnku Ha ypoBHE OCHOBHOTO OOLIETO 00pa30BaHuUsl OTBOAUTCSA
272 qaca: B 7 xnacce (6a30BbIif ypoBeHb) — 68 yacoB (2 4aca B HeJeN0), B 8 Kiiacce
(yrnybnennbsiii ypoBeHb) — 102 uvaca (3 4daca B Henmenwo), B 9 kiacce (6a30BbIi
ypoBeHb) — 102 vac (3 yaca B HEZIEIO).



COIAEPKAHUE OBYUEHUSA
7 KJIACC (6a30Bblii YPOBEHb)

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

®dusnka — Hayka O npupone. SIBneHus npuponbl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IMHMUII.

Kak ¢usuka u Jpyrue €cTecTBEHHbIE HAyKd HU3YYalOT TMPUPOLY.
EcTecTBeHHOHayuyHbIi METOJ IO3HAHWA: HAOJIIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCKUX SBICHHUM C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa NPSMBIX U3MEPEHUN aHAIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3MepeHue pacCTOSAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OrnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temnepatypoil. bpoyHoBckoe naBmxkenue, nuddysus. B3aumonelictBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3anMOCBSI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO TBUKECHHUSL.



2. Habmonenue nuddysumn.
3. HabGmonenue — sBmeHUid,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJKUBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIB30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUuU. B3aumojnelicTBHe Tea Kak IPUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BelllecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMOAECHCTBHS Tesl. Cuina ynpyrocTd M 3aKoH
['yka. 3mepenne cuibl ¢ MOMOLIBIO JMHAMOMETPA. SIBICHME TIATOTEHUS U CHJIA
TshkecTy. Cuila TsKeCcTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IPUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKOro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPAMOJIUHENHOTO JIBUKECHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. CIl0)XEeHue CUJI, HaIlPaBJIEHHBIX 1O OJHOU MPSMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenenieHrEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXEHHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasznea 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3oB.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JAaBJICHUS KUJIKOCTU OT TriayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

AtMocdepa 3emun u atmocepHoe naBienue. [IpuuuHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000souku 3emiu. OmbiT Toppuyemmu. M3meperune atMochepHOTro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 u13MepeHus aTMOC(hHEepHOTO TaBJICHHUS.

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

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTD BBITAJIKMUBAIOIIEH CHIIBI OT 00BEMA MOTPY>KEHHOM YacTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
8. YcloBHE IUIaBaHUsI TEJI: TIJIABAaHUE WU TTOTPY>KEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJla U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YacTH TeJa.
2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEeUCTBYIOIEH Ha TEJO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHOU B KUJIKOCTh
YacTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPYy30MOABEMHOCTH.

Pazgea S. PaGora nu MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [I[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJI mpocteix Mexanu3moB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass »Heprus. KuHeTnueckas H MOTEHIMANbHAs SHEPIHUS.
[IpeBpaleHre OTHOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYTOM. 3aKOH COXpPaHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUKEHUU TEJa I10
TOPU30HTAJIbHOU ITOBEPXHOCTH.

HccenenoBanne yciioBHil paBHOBECHs pblyara.
N3mepenne KII/] HakJIIOHHOM IIIIOCKOCTH.
M3yuyeHue 3aK0HA COXPaHEHHsI MEXaHUYECKOM YHEPTUN.
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8 KJIACC (yriay0/1eHHBbI YPOBEHb)

Pa3znen 6. TenioBble siBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. I'padeH — HOBBI Marepuan A HOBBIX
TEXHOJIOTUIA. TEeXHOJOTUM TOJIyYeHHUS HCKYCCTBEHHBIX anMa3oB. OObsicHEeHUe
CBOMCTB Ta30B, JKUJIKOCTEW M TBEPJBIX TEJI HA OCHOBE IOJOXKECHUNW MOJIEKYJISIPHO-
KMHETHUYECKOU Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMauMBAaHUE, KAIIWILUIAPHBIC
ABJEHHS. TEIUIOBOE pacCHIMPEHHE W CKAaTUe. 3aBUCUMOCTH [IaBJIEHHUS Ta3za OT
o0BEMa, TeMIEepaTyphl.

Temmneparypa. CBsi3b TeMHEpaTypbl CO CPEAHEH KUHETHYECKOW 3HEprueut
TEIUIOBOTO JIBUKEHHUS YacTHULl. TeMIiepaTypHbIe IIKAJIbIL.

Buytpennsis sHeprug. CnocoObl HW3MEHEHUSI BHYTPEHHEH OSHEpruu:
TeIrIonepeaaya u CopepiieHue padotsl. Buabl Terionepeaaun: TeIONpoBOHOCTD,
KOHBEKLHMS, WU3JIydYeHHEe. Buael Ttemonepenayn B IOPUPOAE U TEXHHKE.
HeobpaTtnMoCTh TEMIOBBIX MPOIECCOB.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TeII0Boe paBHOBecue. 3akoH HbioToHa-Puxmana. YpaBHeHHe TEIIOBOTO OasiaHca.

[InaBneHre U OTBEpAECBAHUE KPUCTALIMUYECKUX BEIIECCTB. Y IENbHAsA TEIIOTA
raBieHus. [lapooOpasoBanue u konjaencanus. Mcnapenune. Kunenue. Y nenpHas
TeIyI0Ta mapooOpazoBanHusi. 3aBUCUMOCTh TEMITEPATYPhl KUTIEHHS OT aTMOC(EPHOTO
naBieHusA. HachlleHHBIN M HEHACBILIECHHBIN N1ap. BiaxxHOCTH BO3AyXa.



DHeprus TOIIMBa. Y IeJIbHAs TEMI0Ta CTOpaHusl.

[TpuHiuner pabotsl TemnoBeix asurateneil. KIIJ[ rtermmoBoro asurares.
TeruioBple ABUTATENIM M 3alATA OKPYXKAIOWIEHW Cpeapl. TemnoBble IOTEpU B
TETUIOCETSIX.

3aKOH COXpPAHEHUS W MPEBPAILICHUS SHEPTrUU B MEXAHUYECKUX U TEIUIOBBIX
rporeccax.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Hab6monenne nuddysun.

HaOmronenne sBJICHHI TOBEPXHOCTHOTO HATSDKCHHUS, CMauMBaHUS W
KallWJUISPHBIX SBJICHUMN.

Ha0nronenue TenioBoro pacimpeHus Ted.

M3MeHeHHne MaBiCHUS raza NpH H3MEHECHUHW 00bEMa W HarpeBaHUM WIIH
OXJIAKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPATYPHI.

Bunae! Tenmonepenayu.

OxJtaXxieHue NPy COBEPIICHUH pabOTBhI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHUIIaAMHU.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.

HaOmnronenue kumneHusl.

HaOmronenune nocTostHCTBA TeMIepaTyphl IPH TUIABJICHUU.

Mojenu TemoBbIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimel.

OMBITEI O 0OHAPYKEHUIO ISUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHS.

OnbITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.

N3mepenue TemnepaTypsl PU MOMOIIHM KUAKOCTHOTO TEPMOMETPA U TATUUKA
TeMIIepaTyphl.

OnpITEl 1O HAONIOACHUIO TEIUIOBOIO PACHIUPEHHUS Ta30B, KUIKOCTCH U
TBEPABIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJIOHE HIIPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUSA BO3JyXa OT €ro o0béMa H
TeMIIepaTyphbl.

[IpoBepka TUNOTE3bl TUHCHHOM 3aBUCUMOCTH JIJTMHBI CTOJOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMITEPATYPHI.

HaOmronenne wu3MEeHEHUs BHYTPEHHEH DHEpPruM Tella B  pe3yJibTare
TeruIonepeaayr ¥ paboThl BHCITHUX CHJI.

WccnenoBanue sBIICHUS TEIUIOOOMEHA MTPU CMETIIMBAHUY XOJIOTHON U ropsiuei
BO/IBL.



OmnpeneneHne KOJIMIECTBA TEIJIOTHI, MOTYYEHHOTO BOION MPH TEIIIO0OMEHE ¢
HAarpeThIM METAJUINYECKUM LIUIUHIPOM.

OmnpeneneHne MOIHOCTHU TEIUIOBBIX NMOTEPH (3akoH HproToHa-Pruxmana).

Ornpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCapeHus.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHOM TETUIOTHI TIaBICHUS JIbJIA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JEKTpUUECKUX 3apsiaoB. BzaummopeiicTBhe
3apspKEHHBIX Tell. 3akoH Kyrona.

OnekTpudeckoe mnoje. Hanpspk€HHOCTH anekTpudeckoro mods. [IpuHuun
CYNEPHO3UIIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUANA 3apsil.
Crpoenue aroma. IIpoBOAHMKH, [HUAJIEKTPUKA M TOJYINPOBOJAHUKH. 3aKOH
COXPAaHEHHUS ANEKTPUUECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECCTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA DIIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B METAJIJIaX, KUJAKOCTIX U razax.

OnekTpuueckas 1emnb. Cuna Toka. DIEKTPUUECKOE HaAIPSKEHUE. AMIIEPMETP
Y BOJIBTMETP B LEMHU MOCTOSSHHOTO TOKA. CONMPOTUBIICHUE MPOBOJHUKA. Y IEITBHOE
COINIPOTHUBIICHUE BellecTBa. 3akoH OMa st yuyacTka menud. [locienoBarensHoe u
napasuielibHoe coequHEeHnEe MpoBOAHUKOB. D/]C B LleNM MOCTOSHHOTO TOKA. 3aKOH
Oma mna monnou menu. [IpaBuna Kupxroda. Pacd€r mpocThIx 3IEKTPUYECKUX
uenen. HenHeHbIe SJIEMEHTHI.

Pabota ¥ MOIIHOCTH DJEKTPUYECKOrO TOKa. 3akoH Jlxoyns-JleHua.
DNEeKTpUYECKHUE LENU U MOTPeOUTENN 3eKTpudecKkoil sneprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHUTHL. B3anmMoaencTBE TOCTOSSHHBIX MArHUTOB. MarHuTHoe
noje. MarautHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hu Ha 3emuie. OnbIT
Opcrena. MarautHoe moJie dneKkTpudeckoro toka. OmneiT Ammepa. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
Cuiia Amniepa U onpeesieHUue €€ HalpaBlICHUs. DJIEKTPOJBUIaTENlb MOCTOSHHOTO
ToKa. Mcnosib30BaHUE SIIEKTPOABUTATEIEH B TEXHUYECKHX YCTPOWCTBAX WU Ha
TPaHCTIOPTE.

OnbiTel @apajes. SIBieHUE dIEKTpOMArHuTHON MHAYKIUKU. [IpaBuio Jlenna.
DJIeKTporeHeparop. Cnoco0b1 MOy YEHUS AIEKTPUYECKOU SHEPTUM.
DNEKTPOCTAHIIMM Ha BO300OHOBIIEMBIX HCTOYHHKAX DSHEPTHH. JKOJIOTHUYECKHE
POOIEMBbI SHEPTETUKH. TOTIIIMBHBIE JIEMEHTHI U SJIEKTPOMOOHIIH.

Hemoncmpayuu.



DnexTpuzanus Tell.

JIBa posia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.

Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOMA.

DIIEKTPOCTAaTUUECKAS] HHAYKIIUS.

3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMa’KHBIX CyJITAHOB.

[IpOBOAHUKH U TUAIICKTPUKH.

M cTOYHMKHN IOCTOSIHHOTO TOKA.

JIecTBHS DIEKTPUYECKOTO TOKA.

DIEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIi1 pa3psin.

H3mMepeHue CUIlbl TOKa aMIIEPMETPOM.

N3MepeHune 31eKTPUYECKOTO HANPSKEHUS BOJIbTMETPOM.

Peocrar n MarasuH cOnpoOTHBIIEHUN.

B3aumopericTBrEe NOCTOSTHHBIX MATHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3ICICHUS MTOJIIOCOB MATHUTA.

MopaennpoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJje Toka. DJICKTPOMArHUT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

OnbiThl Dapajnes.

DIEeKTpOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimeol.

OnbITel MO HAOMIOACHUIO JJICKTPU3AIMU TEd TpPU CONPUKOCHOBEHUU U
VHIYKLIHEH.

HUccnenoBanne JEUCTBUS JJIEKTPUYECKOTO IO HA NPOBOJHUKUA U
JTIADJICKTPUKHU.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, TPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaNpsHKEHUS HAa PE3UCTOPE U CONPOTUBIICHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh SJIEKTPUUECKOTO COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, TUIOIIaAN MOMEPEYHOr0 CEUYCHUS U MaTepuarna.

Onpenenenue yaeabHOr0 COMPOTUBICHUS MPOBOJIHUKA.

[IpoBepka mpaBuiia CJHOXKEHUS HAINPSHKECHUW IIPU  IIOCIEI0BATEIBHOM
COEMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia i CHUJIbl TOKa NPU MAapajuieIbHOM COEIUHEHHUU
pE3UCTOPOB.
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Omnpenenenue I/IC 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasui Kupxroda.

[IpoBepka BeInoaHEHUs 3aKkoHa OMa JIs TOJIHOW LENu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX JIEMEHTOB (JIaMIIbI
HaKaJIMBAHUS WU MOJIYITPOBOJIHUKOBOTO TNO/IA).

Omnpenenenre pabOTHI MEKTPUUECKOT0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIEISIEMOM Ha PE3UCTOPE.

Omnpenenenue KIIJI narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJISt IOCTOSTHHBIX MarHUTOB MPU UX OO0BETUHEHUU U
pazziereHun.

HccnenoBanne AeUCTBUA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OMnBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTyIIKHU C
TOKOM W MarHuTa OT CHJIbl M HampaBJ€HUsS TOKA B KaTyIIKE W OT HalW4us
(OTCYTCTBUS) CEpACYHUKA B KaTYIIKE.

N3yuenue neicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nu3ydeHue paboThl 31EKTPOIBUTATENS.

N3mepenune KII/] anekTpoaBUraTebHOM YCTAHOBKH.

OnpITBl 1O MCCIEIOBAHHUIO  SIBJICHUSA DJIEKTPOMArHUTHOW  HWHAYKIWHU:
MCCJIEI0BAHNE U3MEHEHUI 3HAUEHHUS U HaIllPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC (0a30Bblii ypOBEHb)

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOro JABWKEHUSA. PaBHOMEpHOE MNpPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHeHOe nBMkeHUE. CpeaHsass 1 MTHOBEHHAas
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOE
naaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon um yactora oOpalleHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroTtoHa. Bropoi 3axkoH Herorona. Tpertuit 3akoH HeroToHa.
[TpuHIMIT CYyNIEPIIO3ULIUU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHJIa
TPEHUsI IOKOs1, APYTHUE BUIBI TPEHUS.

Cuna TsOKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
naneHusa. JBuwkenue mianer Bokpyr Comuna. IlepBasg xkocMmuyeckasi CKOPOCTb.
HesecoMocTs 1 nmeperpysku.
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PaBHOBecue marepuanbHON Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusl. MOMeEHT cuiibl. L{eHTp TsxecTH.

Nmnynsc Tena. MI3MeHeHne umnyibca. IMITynbC cuiibl. 3aKOH COXpPaHEHHS
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTOCTH,

TPEHUsI.

CBs13b 9HCPIuu 1 paGOTLI. HOTCHI_II/IaJ'II)Haﬂ SHCPIrus TCjad, IHOJHATOrO Hal

ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTon npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOM dHEPIHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIHUH.

Hemoncmpauuu.

1.

o vk~ w

9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEHHME TyTeW W TPACKTOPUHM IBMKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO IBUKEHUSL.
HccnenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JIBUKECHUS.

HabGnronenue nBM>KEHMS Tela 0 OKPYKHOCTH.

Habmroienue MexaHn4ecKkux sIBJICHU, IPOUCXOIAUINX B CUCTEME OTCUETa
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBLHO
KaOuHeTa (PU3UKH.

3aBHUCHUMOCTh YCKOPEHHS Te€ja OT MAcChl Teja M JIEWCTBYIOIIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

M3meHeHue Beca Tesa Ipu yCKOPEHHOM JBUKECHUHU.

[lepenaya uMIryabca mpu B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aWMOJEHCTBUN.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
Habnrogenne peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU U CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUM TTPU JIBUKEHUU TEJIa MO ICHCTBUEM
Py KUHBL.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa sl pa3roHa W JAJbHEWILIETr0 PaBHOMEPHOTO
JIBIDKCHUS IIapUKA WIIN TEJICKKH.

Omnpenenenne cpeaHed CKOPOCTH CKOJBXKEHUS OpycKa WIM JBUKCHUS
[IapyKa 1Mo HaKJIOHHOW IIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tejaa MPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM IUIOCKOCTH.
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4. WccnenoBaHue 3aBUCHMMOCTH MYTH OT BPEMEHHM MPU PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka THUMOTE3bl: €CIAM MPU PABHOYCKOPEHHOM JBIXKCHUU 0€3
Ha4yaJbHOM CKOPOCTH IIYyTU OTHOCSTCA KakK psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIUHAKOBBI.

6. MccinegoBaHue 3aBUCUMOCTH CHJIbI TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIeHTa TPEHUST CKOJIbKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThI CUIIbI TPEHUSI IPU PABHOMEPHOM JIBHXKEHHUH TeJia 110
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TIpU MOABEME Tpy3a C
UCITI0JIb30BAaHUEM HEMOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. I3y4yeHue 3aK0Ha COXPAHEHUSI SHEPTUU.

Pa3nen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarenbHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: Iepuo,
4acToTa, aMIUINTy1a. MateMaTnyecKuil U NpYKUHHBIM MasATHUKH. [IpeBpamienue
DHEPTUU MIPH KOJIEOATETHHOM JIBHXKEHUH.

3aryxatomue  koneOanus.  BwiHyxkaennsle — konebanus.  Pe3onanc.
Mexanuueckue BoOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. [IpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3ByKka W BbicOTa ToHa. OTpakeHue 3Byka. MHGpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koyieOaHWi Tea IOA HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BIHYXKIEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10ibHBIX 1 MOMEPEYHBIX BOJH (HA MOEIH).

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

JIa6opamopubze pabomul u onvimel.

1. OmpenenieHWe YacTOTHl M TEpHoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIEOAHMI MOABEIIICHHOTO K HUTH
rpy3a OT IJIMHbI HUTH.

o v oA wN
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4. VccnemoBaHue 3aBUCMMOCTH MEPUOIAa KOJICOAHUN TIPYKUHHOTO MasTHUKA
OT Macchl Irpy3sa.

5. IlpoBepka HE3aBUCMMOCTH TEpUOAa KOieOaHUM rpy3a, MOJABEIICHHOTO K
HUTH, OT MACCHI Ipy3a.

6. OmbIThI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb Mepuoja  KojeOaHwuit
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

Pazgea 10. DneKTpoOMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMArHuTHbIX BOJH. [llkana snexkTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBSI3H.

OnexTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

TenedoHa.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBas  momenr  cBera.  HMcrounmkm — cBera.  [IpsamosmmHenHOe
pacnpoctpaHenue ceera. 3atMenust Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpeHHee
OoTpakeHue cBeTa. lCrnonb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaXEHHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xop myuert B muH3ze. OnTudeckas cucrema goToarapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JadibHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel HptoroHa. CroxkeHue
CHEKTpalbHBIX IBETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tonyyenue n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon myueil B cobuparomieil InH3e.

XO0J Iy4Yer B pacCeUBaIOIIEH JIMH3E.

[TonydeHnne n300pakeHUI C TOMOIIBIO JTUH3.

© N o Uk~ wN e
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9. [punnun neiicTBus Gporoanmnapara, MUKPOCKOTA U TEJIECKOIA.

10. Mogmensp rnasa.

11. Pa3noxenue 6e50oro cBera B CIEKTP.

12. [Tomyyenue 6e0r0 CBETa MPH CIOKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimeol.

1. HccnenmoBanue 3aBUCMMOCTH yIJla OTPaKEHHUS CBETOBOIO Jyda OT yria

naJeHUsl.

2. M3ydeHue xapakTEepUCTHK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yTIJia

MaJICHUS Ha TPAHUIIE «BO3LYyX—CTEKIIO».

4. TlomydeHue M300pakKeHHM C TIOMOIIIBIO COOUPAIOIIEH JIMH3HI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKON CHIIBI COOMparomei
JIVH3BI.

6. OIBITHI IO PA3JI0KEHUIO OEJI0r0 CBETA B CHEKTP.

7. OnbITEl IO BOCHPHATHIO LIBETA MPEAMETOB IPH UX HAOJIOJCHHH 4Yepes3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIC SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThl. JIMHeiTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uzinydeHus. CTpOEHHE aTOMHOTO
anpa. HyxionHas wmoxpens artomHoro szxpa. Msoromsl. PaanoaxtrBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIED.

AnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAI0BOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepretuka. J[eMCTBHS paauOaKTHBHBIX HW3JIyYEHUW HaA >KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUs U TOTJIOLIEHUS.

2. CnekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMNX U3TYyUEHUN.

6. Perucrpanus uziydeHusi NpUpPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyYCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (110 ¢otorpadusim).

3. U3mepenue pagnoakTuBHOTO (poHa.
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IToBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.

[ToBTOpPUTENTBEHO-0000IIAOINI MOYJIb IIPEIHA3HAYEH ISl CUCTEMATHU3ALAN
¥ 0000IIeHNS TPEIMETHOTO COJIEPKaHUA U ONBITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU HU3YYEHUM BCETO Kypca (PU3MKH, a TaKXkKe I HNOJATOTOBKH K OCHOBHOMY
rOCy/IJapCTBEHHOMY JK3aMEHy IO (u3uke sl 00ydaroluxcs, BIOpaBIIUX 3TOT
y4eOHBIN TIpeIMET.

[Ipy M3y4eHUH TAHHOTO MOJIYJIA PEATU3yIOTCS U CUCTEMATHU3UPYIOTCS BUBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yJlbTaToB  00y4eHus, (opMupyercs
€CTECTBEHHOHAY4YHasi IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJOB HCCIIEIOBaHMS
SBICHUN TPHUPOABI U TEXHHUKHU, OBJIAJCHHUE YMEHUAMH OOBICHATH (DU3HUECKUE
ABJICHHSI, TPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJaud, B TOM YHCIIE
KA4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3/ena peau3yercs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBIMOJIHAIOT 3aaHUs, B KOTOPBIX UM IpeIJaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAy4YHO OOBACHSTH
(bu3nYecKue SBIEHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4HbIE METO/IbI UCCIIEOBaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE JUIsl IPOBEPKU FMIIOTE3 U MOJYyYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, IPAKTUUECKOTO HUCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAaHEHUs BCEX M3BECTHBIX BHUIOB
DHEPIHUU.

16



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABIECHO

Ha JIOCTWXKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOI'O 0011Iero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEIYIONIUME JTUYHOCTHBIE PE3yJIbTaThl B
4acTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKOU
(bu3nUecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CYKJIEHUH OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JESITEIBHOCTH
YYEHOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NUYECKOM HAyKU: €€ TapMOHHUYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (U3MYECKON HAyKW KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE HAay4YHOH JI0003HATEIBHOCTH, MHTEpeca K MCCIEeI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEAEHUS Ha
TpaHCIOPTE, Ha JI0pOrax, C ANEKTPUUYECKUM M TEIUIOBBIM 00OpYIOBAHHUEM B
JOMAIIIHUX yCJIOBUSX;

- chopMuUpOBaHHOCTH HABBIKA pedIeKCHUU, PU3HAHUE CBOETO MpaBa Ha ONTHOKY
Y TAKOI'0 € NpaBa y ApPyroro 4eJoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- AKTMBHOE Yy4YacTH€ B PEIIEHUU NPAKTUYECKUX 3aJay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHCIIE U (PU3NYECKUX 3HAHUH;
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e - MHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOdeCcChid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIWS HA TPUMEHEHHWE (PU3WYECKUX 3HAHWKA JJIS PEIICHUs 3aaad B
obylacTh OKpy’Kaloliel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) ajanTanmuM K HM3MEHSIIOIIUMCSI YCJIOBHMSIM COLMAJIbBHON U NMPUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHHIM
IPYTHX;

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

e - NMOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHUCIE€ (POPMYITUPOBATH
UJIEH, IOHATHSI, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

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

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3HUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUH C Y4YETOM BIIMSHMS Ha OKpYXaroLIyK Ccpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4UeOHBIE  JCHCTBUSA, PETYJISTUBHBIC
yHUBEpCaIbHbIC YUEOHbIC ICUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

ba3oBble JJornueckue aeicTBHUA:
e BBISBIAThL U XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIAaCCU(PUKAIIUUA, OCHOBAHUSI JJISI
0000IIIEHNS U CpaBHEHUS,
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BBISBJISTH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIINXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICACTBEHHBIC CBS3M IPH HM3YYCHUU (PU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIaTh BHIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX H
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 peleHus yaeOHoH pu3ndeckoi 3a1adu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
TOJIXOJISIICTO ¢ YY4ETOM CAMOCTOSTEIILHO BBIICIICHHBIX KPUTEPUCB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEI0BATEIbCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OMBIT, HECIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS MU IKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (DUIUYECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nnpopmanmueii:

MPUMEHSTh Pa3IUYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoil 3a1a4u;

aHAMM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TpEICTaBICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMaMu, HHOU rpauKkoi U MX KOMOWHAIIASIMH.

KoMMyHHUKAaTHBHbIC YHMBEpPCAJIbHbIC Y4eOHbIC J1eHCTBUS:

B XO7Ie OOCYXKJEHUs y4yeOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TO0JJIepKaHue
01arokeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHUS C CYXACHUSIMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh PA3IMYUE U CXOACTBO MMO3ZHIIHIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
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nyOJIMYHO TMPEACTABIATh PE3yIbTAaThl BBIMOIHEHHOTO (PU3MYECKOTO OIBITA
(3KCnIEeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYILIECTBA KOMAaHIHOW U HHIUBHUIYaJIbHOM
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BBIBATH JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeiesTb PO, OOCyXkIaTh IpPOLECcChl HU
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITOJIHATH CBOIO 4acTh pabOThI, JOCTUTasi KAUECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEUCTBUS C JPYTMMH WICHAMU
KOMaH/1bl;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuUBEpPCAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOMUX
TUTSI petiieHusT (PU3NIECKUX 3HAHU;

OPHUEHTHUPOBATBCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, MPUHATHE PEIICHUN
rpymnmom);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEllICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEAOCTUKEHUS) Pe3yibTaToB
NEeSATEIbHOCTH, aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYECKOTO UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OUIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYTOro YeJoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MpPU3HaBaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1a4 UITU
B YTBEPXKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.
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INPEAMETHBIE PE3YJIBTATDBI

K xoHIy 00yudeHus B 7 KkJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIONB30BaTh  MOHATHS:  (U3MYECKHME U  XUMHYECKHE  SIBJICHHUS,
HaAOI0/IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUSI BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABWKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUsA, paBHOACHCTBYOIIAs
cuia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEII0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHHUE, HWHEpLu,
B3aUMOJICHUCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUVIEHHOW OCHIO
BpalleHUsl, Iepeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEpHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHHYECKOU
SHEPrUM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (DU3MYECKUX SIBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (PU3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUSA C PA3IMYHBIMU CKOPOCTAMH B JKMBOHM M HEXUBOU
IPUPOAE, NCUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(EpHOTO JIaBJICHUs] Ha KMBOM OpraHU3M, IJIABAHUE PbHIO, phlUuaru B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHMI;
OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
bu3nyecKkre BeINIMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS, Iy Th,
CKOPOCTb, CPEJHss CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSAKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4Yeckas pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3(p(GUIMEHT TOJE3HOTO JCHCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIIMAIbHASL JHEPTUsi), TPH OMUCAHWUU TPABWIBHO TPAKTOBATH
(bu3MYEeCKUil CMBICI UCTIOJIB3YEMbIX BEIMUHUH, UX 0003HAYEHUS U €AUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTHMMH BEIWYUHAMHU, CTPOUTH Tpaduku
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3YSI TIpaBUiia CJIOXKEHMsI CUJl (BAOJb OJTHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBEcHUs phiuara (0J10ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
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SHEPruH, TPU D3TOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, MPOILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |-2 JEHCTBHS, MCHOJIB3Yysl 3aKOHBI H
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHaIU3a
YCIJIOBUS 33Ja4y 3alMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JAaHHbIE, HEOOXOAUMBIE JJI1 PEUIEHUs 3a/1ad, OLICHUBATh PEATMCTUYHOCTD
NOJTy4Y€HHOM (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATh IPOBEPIEMOE
MPEANOJIOKEeHNE (TUIIOTEY ), pa3INYaTh U MHTEPIPETUPOBATH MOTYYEHHBIH
pe3ynbTaT, HAXOJAWTh OUIMOKM B XOJE OIbITAa, JEJIaTh BBIBOABI MO €r0
pe3yibTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCKUX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOMpaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATh MPSMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
00béMa, CHUJIBI U TEMIEPATypbl C HCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJAHON (PU3MUECKON BETUYHUHBI OT
JPYrol C HCIOJIB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO IBMXKYLLIETOCA TeJla OT BPEMEHU JBUKEHUS TeJa, CUITbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPUKOCHOBEHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY’KUHBI, BBITAJIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tea U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJlaBaHus TeJ, YCIOBUW paBHOBECHs pblyara W OJIOKOB), y4acTBOBATH B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, CcoOOUpaTh YCTaHOBKY U
BBIMOJIHATh M3MEpPEHUs, Cienysl MPeaio)KEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE
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MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO pPe3yjIbTaTaM
UCCIIETOBAHMS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/lyXa, BBITAJIKUBAIONIAS CHUJIAa, JCHCTBYIOIIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, KOd()(PHUIMEHT TMONe3HOro  JEWUCTBUSA  MPOCTHIX
MEXaHHU3MOB), CJeIysl NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY W BBIYUCIATH
3HaUYEHUE HCKOMOU BEIIMYUHBL;

COOJTFOIaTh MpaBUIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ T1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTR:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIAECS COCY/bI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEepPU30BaTh MPHUHITUIBI  JEHCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH HAa WX OMHUCaHUsA (B TOM YHCIE:
NOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBax (PU3NYECKUX SIBJICHUIN U HEOOX0AUMbIe (U3HUECKUE 3aKOHBI, U
3aKOHOMEPHOCTH;

NPUBOAUTh  TMPUMEPHl  (HAXOMWTh  WMH(POpPMAIMIO O  TIPHUMEPax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH MpU oOparieHuu ¢ mpudopamu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEeH cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUHM C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIACHSTH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPy HPUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh mNpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHWUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOJInyHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOSKTOB UITU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaAaMOTHO HMCIOJb30BaTh M3yUYCHHBIN
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NOHSATUWMHBIN ammapat Kypca (HU3MKH, COMPOBOXKIATh BBICTYIUJICHHE
MPE3CHTAIUEN;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHUM paclpeeniaTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACUCTBUN, aJEKBAaTHO OLIEHUBATh
COOCTBEHHBII  BKJIQJ, B  JI€ATEJIBHOCTh  T[PYNNbl, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoH1y 00yueHus ¢ 8 knacce npeMeTHbIE PE3YJIbTAaThl HA YIIIyOJIEHHOM
YPOBHE JI0OJKHBI OTpaXxaTb CPOPMUPOBAHHOCTh y 00YyYarOIMXCS YMEHUI:
UCIIOJIb30BaTh MOHATHUS (Macca U pa3Mepbl MOJIEKYJI, TEMIOBOE JABUKECHHE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUIMYECKHUE U
amMop(HBIC TeNa, HACBHIIIEHHBIM ¥ HEHACBHIIICHHBIA TMap, CHOCOObI
WU3MEHEHUSI BHYTPEHHEW DHEPIUU, 3JIEMEHTAPHBIM 3JEKTPUUYECKUH 3apsi,
IIPOBOJHUKH, MOJYIPOBOAHUKHU, TUAIEKTPUKH, UCTOYHHUKHU ITOCTOSIHHOTO
TOKa, OJJIEKTPUYECKOE M MArHUTHOE TIOJIA, ONTHYECKas CUCTEMa) U
CUMBOJIMYECKUH S3bIK (DU3UKH MPU PEIICHUH Y4EOHBIX U MPAKTHUYECKHX
3a/ay;

YBEPEHHO pa3iinyaTh SBJICHUS (TEIJIOBOE paclIMpeHue (CxKaTHE), TEIIIOBOE
paBHOBECHE, ITOBEPXHOCTHOE HATSDKEHHE, CMAayuMBaHHE, KallWUISIPHBIC
SBJICHUS, HWCIAPEHUE, KOHJEHCAlUs, IUIABJICHHE, KpUCTaIA3alus,
KUIIEHHEe, CHOCOObI Temionepenayn (TemIONpPOBOAHOCTh, KOHBEKIIHS,
U3JyYEHHUE), TEIJIOBbIE IOTEPU, SJICKTPHU3aLUs TeJl, B3aUMOJCHCTBUE
3apsA0B, JCUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aUMOJICHCTBUE MArHUTOB, JAEMCTBUE MAarHUTHOIO ITOJISI HA ITPOBOJHUK C
TOKOM) [0 ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHHE M3YyUYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpyXarolieM Mupe (B TOM uuciae (QU3MYECKUE SIBICHUS B MPUPOJE:
NOBEPXHOCTHBIE W KANWUISPHBIE SIBJICHUS B MPUPOJE, KPUCTALIbI B
npupoze, uznydenue CoJiHIA, 3aMep3aHUe BOJOEMOB, MOPCKHE OpH3bI,
oOpa3oBaHHWE pOCHI, TyMaHa, MHEs, CHEra, 3JIEKTPUYECKHUE SIBJICHUS B
atMoc(epe, IEKTPUIECTBO KUBBIX OPraHW3MOB, MarHUTHOE TOJIE 3eMIIH,
nperid moarcoB, pojab MAarHUTHOTO TOJIS AJIs JKU3HU Ha 3emiie, MOJIIPHOE
CUSIHUE), MPU HSTOM TMEPEBOJUTH NPAKTUYECKYIO 3a/adyy B Y4YeOHYIO,
BBIICNISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (GU3HUECKUX SABJICHHM;
OIKCHIBaTh U3yUEHHbIE CBOICTBA Te€N U (PU3NUYECKHUE SIBICHHUSA, UCTIOIb3YS
duznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUIECTBO
TEIUIOThI, paboTa Tra3a, yJelbHas TEIJIOEMKOCTh BEIECTBA, YJEIbHAs
TEIJIOTAa IUIABJICHUS, YJENbHas TEIUIOTa MapooOpa3oBaHus, yAelbHas
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TEIUIOTa CTOPaHUs TOILINBA, KOA()(PUIIMEHT MOJIE3HOTO EHCTBUS TETIOBOM
MalIMHbI, OTHOCUTENbHAS BIIAXKHOCTh BO3/IyXa, JJIEKTPUUECKUN 3apsi, cuila
TOKa, 3JIEKTPUYECKOE HAIPSIKEHUE, CONPOTUBIIEHHE NpoBoAHUKa, DJIC B
LEIU IOCTOSSHHOTO TOKAa, DJIEKTPUYECKOE YCIBHOE CONPOTUBIICHUE
BelIeCTBa, padoTa W MOIIHOCTh AJIEKTPUYECKOTO TOKA), MPHU OMHCAHUU
MPAaBUJIBHO TPAKTOBATh (PU3UYECKUI CMBICT KCIOJIb3YEMbIX BEMYHH, HX
00O3HAYEHUSA M EIUHHUIBI (PU3NYECKUX BEIMYWH, HAXOIUTH (HOPMYJIHL,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH rpaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ys] OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUHU
CTPOEHHsI BEILECTBA, YPAaBHEHHE TEIJIOBOro OajlaHCa, 3aKOH COXpPaHEHUs
NIEKTPUYECKOro 3apsna, 3akoH KynoHa, DpHHIMI CyHeprO3HIHH
3JIEKTPUYECKUX MoJieH, 3akoH OMa 11715 yyacTka 1enu, npasuia Kupxroda,
3akoH OMma 11 OJIHOW 1enHu, 3aKoH J[koymnsa-JIeHna, 3aKoH COXpaHEeHUs
HHEPrUM, MPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €ro
MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH IPOCThIE PUINUECKHE MOJIEIN PEATBHBIX 00BEKTOB, MPOLIECCOB U
SIBJICHUM, BBIIEIIATH IIPU TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
OOBEKTOB, NPOLECCOB, SBICHUN, NMPUMEHATH (PU3NYECKHE MOJAEIU IS
00BsCHEHUS (PU3NYECKUX NPOLECCOB U PELICHUs YUeOHbIX 3a/1a4;
OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE€ CHTyalUud IPaKTUKO-OPHUEHTHUPOBAHHOIO Xapakrepa, U
peliaTth KauyeCTBEHHbIE 3a/layd, B TOM YHUCJE TPeOYIOLIUEe YHCIECHHOTO
OLICHMBAHUSl XapaKTEpPHBIX 3HAYCHUN (U3MYECKUX BEIUYHMH, MPU 3TOM
BBIOMpPATh aJI€KBATHYIO (PU3MYECKYI0 MOJEIb, BBIABIATH NPUYUHHO-
CJIEICTBEHHBIE CBS3M U BBICTPAMBATH JIOTHUECKYIO LIETIOUYKY PACCyKICHUN
C OINOpOM Ha M3YyYCHHBIE CBONCTBA (DM3MYECKUX SIBICHHM, (pU3NUecKue
3aKOHbI, 3aKOHOMEPHOCTH 1 MOJIEIH;

YBEPEHHO pellaTh pacy€THbIC 3a/ayu (C Oomopoil Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TemMaM Kypca (U3MKH, BbIOMpas aJeKBaTHYIO (PU3HMUYECKYIO
MOJieJb, C HCIOJB30BaHWEM 3aKOHOB M  (OpMyJ, CBSI3bIBAIOLINX
¢u3znyecKkue BENMYHMHBI, 3alHUChIBATh KPAaTKOE YCIOBUE U Pa3BEPHYTOE
pelieHne 3aJaud, BBISIBISATh HENOCTAIOUIME WM M30BITOYHBIC JaHHbBIE,
00OCHOBBIBaTh  BBIOOp METOJA pEIIEHUs 3a/layd, MCHOJb30BaTh
CIPABOYHBIE JaHHBIE, NPHUMEHATh METOABl AaHAINW3a Pa3MEpPHOCTEM,
UCIIONIb30BaTh Trpauueckue METOJAbl pelIeHUs 3aaad, IPOBOAUTH
MaTeMaTHYeCcKHUe MpeoOpa3oBaHus U pacuéThl, OLIEHUBATh PEATUCTUYHOCTD
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MOJyYeHHOTO0  3HA4eHUs (U3MUECKOM BEIMYMHBI U ONPEACNATH
pa3MepHOCTh GUZNYECKON BETMUHHBI, TOTYYCHHON MPU PEIICHUH 33/1a4U;
pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
(bU3MYEeCKUX METOJIOB, U MpeJiaraTb OpUEHTUPOBOYHBIN CIIOCOO pellleHus,
B ONMCAHUM HCCIEOBAHUSI PACIIO3HABATh MPOBEPSIEMOE MPEINON0KEHHE
(rumnoTesy), MHTEPIPETUPOBATH MMOJTYUYEHHBIN pe3yJIbTaT;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
bu3MYecKuX CBOMCTB Tell (KanWLISIpHBIC SIBICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT ero o0b&Ma U TeMIlepaTypbl, CKOPOCTH IMpoOIlecca OCTHIBAHUS
(HarpeBaHus) MPU HU3IYUYCHHH OT IIBETA H3Iy4aromieil (IOTJIONIAOIICH )
MOBEPXHOCTH, CKOPOCTh MCHAPEHHsI BOJBI OT TEMIEPATYPhI KUIAKOCTH H
IomaaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMs TEI W B3aUMOJICHCTBHUE
IEKTPUYECKUX  3aps/iOB, B3aUMOJEHUCTBHE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJM3alllsl MArHUTHBIX IIOJE€H TIOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH
IIPOBEPSAEMOE TPEANOJI0KEHHE (TUIIOTE3Y) O BO3MOXKHBIX Ppe3yJIbTaTax
HAOJIIOJICHUI, CaMOCTOSITENIbHO COOMpPAaTh YCTAaHOBKY M3 H30BITOYHOIO
Habopa 000pyAOBaHUS, OTIUCHIBAThH XOJI OIbITa U (POPMYJIUPOBATH BBIBOIBL;
IPOBOJUTH TMPSIMBIE W KOCBEHHbIE H3MEPEHUsS (PU3UUYECKUX BEITUYHH
(Temneparypa, OTHOCUTENbHAas BIIAXKHOCTh BO3/1yXa, CHJIa TOKa,
HaIIpSDKEHUE, YAENbHAs TEIUIOEMKOCTh  BEUIECTBA, COIPOTUBIICHUE
OpOBOJHMKA, paboTa W  MOIIHOCTb  JJIEKTPUYECKOTO  TOKa) €
WCIIOJIb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB, OOOCHOBHIBATH
BBIOOp METOJa U3MEpPEHHUs, PUKCUPOBAThH MOKa3aHUs NPUOOPOB, HAXOAUTD
3HAUYECHHUE U3MEPSAEMOM BEIMYMHBI C MOMOILBIO YCPEIHEHUsS PE3YIbTaTOB
CEpUHU U3MEPEHUN U OLICHUBATh MOTPEMIHOCTh U3MEPEHHU;

IIPOBOJUTH DKCIIEPUMEHTAJIbHBIE UCCJIEI0BaHHUS 3aBUCUMOCTEN
(bu3nYecKUX BEIUYMH (3aBUCUMOCTDH JIaBJICHUS BO3JyXa OT €ro o0béMma u
HarpeBaHUs WIM OXJIAKIEHUS, UCCIEAOBAHKE SIBJICHUS TEIIO0OMEHA MpH
CMEIIMBAaHUU XOJIOJHOW U ropsyed BOJbI, 3aBUCUMOCTb CONPOTUBIIECHUS
IIPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAIN TONEPEYHOr0 CEYEHMS U YAEIBHOIO
CONPOTHUBJIEHUS BEIIECTBA NPOBOJHUKA, CHIIBI TOKA, TPOTEKAIOLIETO YEPE3
NPOBOJHUK, OT  HaNpsOHKEHUsS HAa  MPOBOAHHUKE,  HCCIEAOBaHUE
MOCJIEIOBATEILHOTO W MapajlIebHOTO COEAMHEHUH IMPOBOJIHUKOB):
COBMECTHO C yuHuTeaeM (HOpMYIUPOBATh 33/1a4y U TUIIOTE3y UCCIICOBAHMUS,
CaMOCTOSITENIFHO TIAHUPOBATh MCCIIEOBAHNUE, CAMOCTOSITEIbHO COOMPATh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C  HCIIOJIb30BAHUEM HWHCTPYKLHH,
NPEACTABIATh MOJYYEHHBIE 3aBUCUMOCTH (DU3NYECKUX BEIUYMH B BUJE
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Tabnmui, W TpaduKOB, OIICHWBATH IOTPEITHOCTH, J€JaTh BBIBOABI 10
pe3yibTaTaM HCCIICIOBAHUS;

CoOTI0IaTh TpaBWIa OE30MaCcHOTO TPyaAa MpH padoTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh  NPHUHIMIBI  JACHCTBUS  W3YYCHHBIX  IPHOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOIECCOB C OMOPOM HA UX
ormucaHus (B TOM YHCJIE: CHCTEMa OTOIJICHHUS TOMOB, TUTPOMETP, IMapoBast
TypOWHA, aMIepMeTp, BOJBTMETP, CUETUYHMK ODIICKTPHYCCKOW SHEPTHH,
AJIEKTPOOCBETUTEIbHBIC TPHOOPHI, HAarpeBaTeNIbHBIC 3JICKTPOIPHUOOPHI
(mpuMepsl), TPEAOXPAHUTECIA W WX INPUMCHCHHUE B OBITY W TEXHHUKE,
IPUMEHEHUE ITOCTOSTHHBIX MarHuToOB, AIIEKTPOMArHUTOB,
AJIEKTPOJBUTATEh TTOCTOSHHOTO TOKA), MCTOJB3YysS 3HAHUS O CBOMCTBAx
bu3nyeckux  SABJICHUM, HEOOXoauMble  (U3WYECKHE  3aKOHBI U
3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIHHBIC
PUOOPHI IO CXEMaM M CXEMATHIHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETD,
TEPMOC, TICHXPOMETP, TUTPOMETpP, IABUTATEIb BHYTPEHHETO CrOpaHus,
AIIEKTPOCKOII, PEOCTaT), COCTaBJISITh CXEMBI DJEKTPUUECKHUX IIeTel ¢
MOCJIeA0BATEILHBIM U TapaJUICTIbHBIM COCIMHECHUEM 3JIEMEHTOB, pa3iinyas
YCIIOBHBIE 0003HAYEHUS DJIEMEHTOB DJICKTPUIECCKUX IIETICH, UCIIOIB30BATh
CXeMBbl W CXEMaTU4YHBIC PUCYHKH H3yYCHHBIX TEXHHUYECKHX YCTPOWCTB,
HU3MEPUTEILHBIX MPUOOPOB M TEXHOJIOTUYECKHUX MPOIECCOB MPU PEIICHUN
y4eOHO-TIPaKTUICCKHX 3a/1aY,

NPUBOIUTH  MpUMEpPHl  (HaXOAUTh  HHQPOpMAIMIO O  MPUMEpax)
MPAKTUYECKOTO HCTOIB30BaHMUS (U3UYECKUX 3HAHWA B TIOBCEAHEBHOM
KU3HH 71 oOecriedeHusi 0€30MacHOCTH TpU oOpaIieHul ¢ mprudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHCHUS 3/I0POBBS U COOJIIOICHUS HOPM
AKOJIOTHYECKOTO TTOBEJICHHS B OKPY KaIOIIEH cpefie;

OCYIIECTBJIATh TOUCK WHPOpMAaMK (PU3HUECKOTO COJACpPXKAHUS B
HuTepHeTe, caMOCTOATEILHO (hOPMYITUPYS TTOUCKOBBINA 3aIIpOC, Ha OCHOBE
UMCIOINUXCSA 3HAHUW W CPaBHEHUS JIOMOJHHUTEIBHBIX HCTOYHUKOB
BBIJICISATh MH(POPMAIUIO, KOTOpas SIBISETCS MPOTHBOPEUYNBON MM MOYKET
OBITh HEJIOCTOBEPHOI;

WCITOJIB30BaTh MPHU BHITTOJTHCHUH YUYECOHBIX 3aJaHUN HAyIHO-TTOMYJIIPHYIO
JUTEPATYPY PU3UIECKOTO COJCPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECyPChI
cetu MHTepHer, Bmamerh NpUEMaMH KOHCIIGKTHPOBAHHS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3faBaTh COOCTBEHHBIE MHCHbMEHHBIE W KpaTKWE YCTHBIC COOOIICHWS,
00006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
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COJIEpKaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIATH PE3YIbTAThI MPOSKTHON
WJIM MCCIIEI0BATENBCKOM AESTEIbHOCTH, IPA ’TOM I'PAaMOTHO HCIIOIb30BaTh
U3YYCHHBI TOHATUWHBIM ammapaT Kypca (U3MKH, COMPOBOXAAThH
BBICTYIUICHUE ITPE3CHTALIUCH;

IPU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IIPOLIECCOB PACHpeAeATh OOSA3aHHOCTH B TIPYyNIE B COOTBETCTBUHU C
ITIOCTABJICHHBIMM 33J]a4aMH, CJICIUTDH 3a BBIIIOJIHEHUEM ILIAHA JECUCTBUM U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBI BKJIaa B
NEeATEIbHOCTD IPYIIIBI, BEICTPANBATh KOMMYHUKATHBHOE B3aUMOJCICTBHE,
IPOSIBIISSE TOTOBHOCTB pa3peliaTb KOH(IUKTHI.

K xoHIy 00ydeHus B 9 kJacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TMOHSTHS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPAeKTOpHUsI, OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBHXKCHUS, aedopmarus
(ynpyrasi, mjactaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3Kd, HEHTP THKECTH, aOCOJIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUUECKUE KOeOaHus u
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, JIEKTPOMATHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JadbHO30PKOCTb,
CIEKTPhI UCIYCKAHUsI M TOTJIONIEeHU, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuyaTh SIBJICHHS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PaBHOYCKOPEHHOE TMPSIMOJIMHEHHOE JIBUYKEHHE, CBOOOJHOE
MaJIcHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE
TeJ, PEAKTUBHOE JIBIDKEHUE, KOJIeOATeIbHOE JBMKEHHE (3aTyXarolue U
BBIHYKJIGHHBIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JIBM)XCHHE, OTPAXKEHUE
3BYKa, MPSIMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE WU NPEIOMIICHHE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUe OeIoro cBeTa B
CIIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpy»XaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B TPHUPOJIC:
MPUJIUBBI U OTJIMBBI, IBUKEHUE MIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3eMJIETpsICEHHEe, CEUCMHYECKHE BOJIHBI, I[yHaMH, 5XO0, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIEC, OMOJIOTHYECKOe IEUCTBHE BUAMMOTO,
yIbTPa(HOIETOBOTO W PEHTTEHOBCKOTO W3IYYCHHM, €CTeCTBEHHBIN
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panvoaKTUBHBIN (POH, KOCMHUYECKHE Y4y, PaJAMOAKTUBHOE H3IyYCHHE
OPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTHBHBIX M3IyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH ATOM MEPEBOAMTH IMPAKTUYECKYIO 3aJayy B
y4eOHYI0, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PUINYECKUX
SIBJICHUU

ONKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHHS, UCIOIB3YS
¢usznyeckue BENUYMHBI (CpeHSSI WU MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, IEPEMEIIECHUE, IyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYIOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJECHMs, BEC TeNa, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MeXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIUANbHAs JHEPrusl Tena,
MOJHATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPY’KUHBI, KHHETUYECKAsl SHEPT U, ITOJIHASI MEXAHUYECKasl SHEPTHUsL, IEPUOJ
¥ 4YacToTa KojeOaHuM, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab MPEIOMJIEHUS Cpeabl), NpHU ONHUCAHUU
NpPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYMH,
0003HAaY€HUsI U EIUHULBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOILME JAHHYIO (U3NYECKYIO0 BEJIMUYUHY C IPYT'MMHU BEIMYUHAMHU,
CTPOUTbH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPIO3UIMHA CHWJI, IPUHLUII OTHOCHUTEJIBbHOCTH [ 'amuies,
3aKkOHbI HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX PEakUuusax, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alUCBhIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalud NPaKTUKOOPHEHTHPOBAHHOIO XAapPaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
IaroB C ONOpod Ha 2—3 U3YYEHHBIX CBOWCTBA (PU3HYECKUX SIBICHUH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peliaTth pacu€THbIC 33a4uu (OMMUpAIOLIUecs Ha CUCTEMY U3 2—3 ypaBHEHHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIMUMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3allMChIBATh KPATKOE YCIOBUE, BHISBISATD
HEJIOCTAIONINE UM U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (HOPMYJIbI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pAcu€Thl M OILICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIUTh MPH [OMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHUE HCCIEIOBAaHUSA, BBIACIATH
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IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUH U ONIBITOB;

NPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nUecKkux CBOMCTB Ten (M3yuyeHHe BTOpOro 3akoHa HeloToHa, 3akoHa
COXPaHEHHUsI HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUW MPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IbI MaJIbIX KOJIEOAHUM, IPSIMOJIMHEHHOE PacIIpOCTpaHEHUE CBETA,
pasiiokeHue 0enoro cBera B CHEKTP, U3yUYEHHUE CBOMCTB M300pa’KeHUS B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakKeHHUs MpeaMera B coOuparomiei
JAuH3e, HAOMIOJCHUE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U €r0 Pe3yJbTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHEe 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEJIUYMH C
UCTIOJIb30BaHUEM TPSMBIX U3MEPEHUH (3aBUCUMOCTD IIYTH OT BPEMEHHU TpH
PAaBHOYCKOPEHHOM JBWKEHMHM 0€3 HayaJdbHOM CKOPOCTH, MEpHOJa
KOJICOaHMI MaTeMaTH4eCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTpaKEHHUs CBETa OT yIJia MaJeHUs W yIjia MpejJoMIIeHHUS OT yria
NajJieHus): IUIAHUPOBAaTh HCCJIEIOBAHUE, CAaMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH
¢bu3nyecKx BEJIWYMH B BUJE TaOIUIl U rpadUKOB, J€JIaTh BBIBOJBI IO
pe3yibTaTaM HCCIIECIOBAHUS;

MPOBOJUTh KOCBEHHBbIC U3MEPECHHS (U3MYECKUX BEIMYUH (CpEIaHsIsS
CKOPOCTh U YCKOPEHHE Tella PY paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHNE
CBOOOMHOTO TMaJeHUus, XKECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa W MOIIHOCTh, YacTOTa W TEPHOJ
KOJICOaHMIT MaTeMaTH4eCKOTO WM MPYKHMHHOTO MASTHUKOB, OMNTHYECKas
Cuia coOWparomel JHH3bI, pPaJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEeHHs, COOMpaTh OSKCIEPUMEHTANBHYIO YCTaHOBKY M BBIMIOJHATH
U3MEpEHHs, CleAys MPeNOoKEHHOW WHCTPYKIWUU, BBIUMCIATH 3HAYCHHE
BEITUYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIC PE3YIbTAThI C YIETOM 3a7aHHOMN
MOrPETHOCTHA U3MEPEHUN;

COOJTIOIaTh TIpaBUJIa TEXHUKU O€30MaCHOCTH MPH paboTe C JIabopaTOPHBIM
000py1I0BaHUEM;
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pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PUIUUECKUX MOJIEeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IIJIaHeTapHas MOJENb aTOMa, HyKJIOHHAs! MOZIEIIb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS HM3YyYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX omucaHus (B TOM YHUCIE:
COHIOMETP, TATUYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TEepHCKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CTIIEKTPOCKOT, JO3MMETp, Kamepa BuibcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA W HEOOXomuMble  (U3HUECKUE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MTPOLIECCOB MPU
pelieHur  y4eOHO-TIPaKTUYECKUX  3aJady, ONTHUYECKUE CXEMbl s
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMpArOLIEH JINH3E;
NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUNA B TOBCEIHEBHOMU
KU3HH JIJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOpalieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEeH cpejie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUSI B
HHuTepHeTre, caMoCTOATENbHO (HOPMYIHPYs TOMCKOBBIN 3a1poc, HaXOAUTh
NyTU ONpEeNIeHUs] JOCTOBEPHOCTH IMOJYyYEHHON MH(QOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUUM U TOTIOTTHUTEIHHBIX UCTOUYHUKOB;

UCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy (HPU3HUECKOTO COAepKaHusl, CIIPAaBOYHBIE MAaTEPHUAIIbI, PECypPCHI
cetu VHTepHer, BiaaeTh NpuUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeodpazoBaHusi HHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DH3UYECKOTO COACpKAHMUS,
myOJIMYHO TPEACTABIATh Pe3yIbTaThl MPOSKTHOM MIIM UCCIIEN0BATENbCKON
NEeATETbHOCTH, TPU OTOM TPAMOTHO  HCIIOJNBb30BaTh  M3yUYCHHBIN
MOHATUUHBIM amnmapaT W3y4yaeMoro paszaena (U3NKH U COMPOBOXKIATH
BBICTYIUJICHUE TIpe3eHTaluell ¢ y4€ToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcbl
Paznen 1. ®usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
bubnuoreka [{OK
1.1 ®dusnka - HayKa 0 IpPUpoe 2
Y PHpOA https://m.edsoo.ru/7f416194
b K
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METOJ TO3HAHUS 2 1 bubmorexa [IOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 C 1
TpocHHe Betiectsa https://m.edsoo.ru/7f416194
) JIBU>KeHuE U B3aUMOJICHICTBUE YACTHIL ) 1 but6mmoreka [IOK
' BCIIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 nommorexa 1O
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukenune u B3auMo/ieiicTBue Tej
bu6 OK
3.1 MexaHu4ecKoe ABIKEHUE 3 nosmorexa 11

https://m.edsoo.ru/7f416194
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bubnmoreka [IOK

32 " 4 1
HEPHIA, Macea, TIOTHOCTE https://m.eds0o.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. B 14 2
. BHART Cii https://m.eds0o.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laByienne TBEPABIX TeJl, sKHAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubanoreka [JOK
' TEJIaMH, ) KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 A 6
TMOC(EpHOE JaBIIeHUE https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznea 5. PaGora n MomiHOCTDH. JHEprus
bu6nunorexa LIOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHeprus 4 1 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12
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8 KVIACC

KoanuectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pasnen 1. TenioBble siB1eHUs
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TenuioBbIe MpoLECCHI 33 1 6.5
Hroro no pazneny 39
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUS
)1 DneKTpuuecKue 3apsabl. 3apsHKeHHbIE Tea 9 ]
' U X B3aUMOJICHCTBUS
2.2 [TocTOsSIHHBIN NEKTPUYECKUI TOK 31 10
2.3 MarsuTtHbIe SBICHUS 11 2 4
2.4 DNIEKTPOMAarHuTHasE UHIYKIUS 7
Hroro no pazneny 58
Pasnea 3. [loBTopuTenbH0-00001aI0IM I MOYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAFOIIHI MOTYJTh 5
Hroro no pazneny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Pa3znen 1. Mexanuveckne siBJeHUSA
11 MexaHuueckoe IBUKEHUE U CIIOCOOBI €ro 10 1 bubnnoreka [JOK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [JOK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJieOaHUs U BOJIHBI
bu6mmoreka [JOK
2.1 Mexannueckue kosneba 7 3
NAITHCCIHE Rofehatmt https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTPOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbIE IBJICHUSA
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4.1 3aKOHBI PacIpoOCTPaHEHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro sipa 6 1 brbmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 7 1 1
5.3 JEpPHBIEC PEaKLUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbH0-00001aI0IM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA30OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bPISI/I‘leCKOC SIBJICHHUC

pacrio3HaBaTh NPOSIBIEHUE H3YUYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B yueOHYI0, BBIACIATD

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUI

1.4

ONMCHIBATh M3yUEHHBIE CBOICTBa Teld U (PU3MUECKUE SIBICHUS,
UCHONb3yd (PU3MUYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUILHO
TPaKTOBaTh (PU3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIUMHHMIBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(opMyIbl, CBS3bIBAIOIIME JIaHHYI (U3UYECKYI0 BEIMYHMHY C
JPYTUMH BEJTMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BEITMYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alnucCbIiBaTb €0 MATEMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE SBJICHUS, POLIECCHI U CBOWCTBA TEJl, B TOM
4yluclie U B KOHTEKCTE CHUTyaluil MpPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISIBIATH NPUYMHHO-CIIEIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHue M3 | — 2 JIorM4yeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PU3WYECKUX SBJICHUH, (PU3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU
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peuaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCTIONb3Ys 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (DU3MUECKHE BEJIIMYMHBI: HAa OCHOBE
aHaJlu3a yCJIOBUS  3aJaud  3alMChIBaTh  KpaTKoe  YyCIIOBHE,
1.7 MOJICTaBIATh (U3UYECKUE BEIMYMHBI B (OPMYJbI U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3agad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOHN

(hu3HUECKOI BETUIMHBI

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PELIUTh MPH TTOMOIIN
(GU3NYECKUX METOJOB, B OIMCAHWHM WCCIICJAOBAHMS BBIICIATH
1.8 MpoBepsieMoe  MpEeArnoyioxkKeHue  (Tumoresy),  pasauyarb U
WHTEPIPETUPOBATh TOIYYCHHBIH pe3yJbTaT, HaXOAUTh ONIMOKU B

XO0JE€ OIlbITa, ACJIaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

MPOBOJIUTH OTMBITHl 10 HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WM
Lo ¢bu3nueckux  CBOWCTB  Tel:  (POpPMyIMpOBaTH  MPOBEpsieMbIe
NPENOJIOKEeHNsI, CcOOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3allMChIBATh X0/ OIIbITa U (I)OpMYHI/IpOBaTB BBIBOJbI

BBINOJIHATE MPSIMbIE U3MEPEHUs C UCIOIb30BAHUEM aHAJIOIOBBIX U
1.10 U POBBIX MPUOOPOB, 3AMHMCHIBATH MMOKA3aHHs MPHOOPOB C YIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIECOBAHUE 3aBHUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYUHBI OT JPYrOM C WCIOIb30BAHUEM MPAMBIX H3MEPEHU,
y4acTBOBaTh B IUIAHUPOBAHUHU Y4YEOHOIO HMCCIEI0BaHUs, COOMpPATh
1.11 YCTAHOBKY M BBIIOJIHATh HW3MEPEHHUs, CIEAys MPEIOKEHHOMY
I1aHy, (UKCHUpOBaTh pPE3yJbTaThl IOJTYYEHHOM 3aBHCHUMOCTH
(GU3MYEeCKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TaOaHIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

IMPOBOAUTE KOCBCHHBLIC HU3MCPCHHA q)HSI/I‘IGCKI/IX BCJIMYHH, CICOYys

112 npezmoxceHHoﬁ HHCTPYKIIMU: TIpU  BBIIIOJIHCHHUU I/ISMepeHI/Iﬁ
CO6I/IpaTI> OKCIICPUMCHTAJIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

L13 coOioaTh MpaBWiia TEXHUKM Oe30macHOCTH mpu pabore ¢
71a00paTOpHBIM 000PYyI0BAaHUEM

YKa3bIBaTb IPHUHIOUIIBI )ICfICTBI/ISI HpI/I60pOB U TEXHHUYCCKHUX

1.14 YCTPOMCTB, XapakTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyUYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX ONMCAHUSA,
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1.15

UCTOJB3ysd 3HAaHUS O CBOWCTBAaX (DU3UYECKHX SBICHUH H
Heo0XouMble (GU3NYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphl (HAXOAUTh HHGOPMALUIO O MPHUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecrieyeHus Oe30MacHOCTH IIpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pPOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPY’KAIOLLEH cpelie

1.16

OCYIIECTBIISATH OTOOP UCTOYHUKOB MH(POpPMALUHU B ceTH VIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUM U MyTEM CPaBHEHMS PA3JIUYHBIX HMCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAYYHOIOIYJIAPHYIO — JIUTEpaTypy  (PU3MYECKOr0  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeThb
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

WH(OPMAIINY U3 OJTHOM 3HAKOBOU CHCTEMBI B APYTYIO

1.18

CO3J1aBaTh COOCTBEHHBIC KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHPOpMAUu (HU3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIIEeHUs O
pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCICAOBAHWUN, TIPU ITOM
IrPaMOTHO HCIOJIb30BaTh WM3YYCHHBIH MOHSATUWHBIM ammapar Kypca

(U3HKH, COPOBOXKIATh BHICTYIIJIEHUE MPE3eHTaLuel

1.19

NP  BBINOJIHEHUU  y4YEOHBIX MPOEKTOB U  HCCIEN0BAaHUM
pacripenieniath 00S3aHHOCTM B TIpyNne B COOTBETCTBUU C
MOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NecTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeIbHOCTD IpyIIbL, BBICTpanuBaTh KOMMYHHMKaTHUBHOE

B3aHMOHCﬁCTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC

Kox
NpoBepsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeIbHOI NPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
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1.1

HUCIIOJIBb30BaTh IIOHATHUA

1.2

1.3

1.4

1.5

pa3anyaTh SBJICHUS 110 ONMCAHUIO MX XapPAKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMUX JTaHHOE (PH3UYECKOE SBJICHUE

pacrno3HaBaTh MpPOSBIECHUE W3YYCHHBIX (U3UYECKUX SBICHUN B
OKpYXaroIleM MUpe, B TOM 4Hciie GU3NYecKue SBICHUS B MIPUPOJE, IpU
3TOM MEpPeBOAUTH NPAKTHUECKYIO0 3aJadyy B Y4YeOHYIO, BBIICIATH
CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZHUECKUX SIBICHUN

OMKCHIBATh U3YUYCHHBIE CBOMCTBA TN U (PU3MUECKUE SIBICHUS, UCIIONIb3YS
dusznyeckue BENWYHMHBI, MpPH OMNHCAHUU TPABUIBHO TPAKTOBATh
bu3nYeCKUil CMBICI UCHOJIb3YEMBIX BEIUYHH, 0003HAUYCHUS M €IUHUIIBI
bu3nYeCKUX BEIMYMH, HAXOAUTh (OPMYIIbI, CBS3bIBAIOUINE JAHHYIO
bu3NYeCKyl0 BEJIWYUHY C JIPYTUMH BEIMYHMHAMH, CTPOUTH TIpapuKu
W3YYCHHBIX 3aBUCHMOCTEH (PU3NICCKUX BEITMUNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/I3I/I‘ICCKI/I6 SABJICHUA MW IIPOLCCCHI,
HUCIIOJIB3YysA  HM3YUYCHHBLIC 3aKOHbI, IIpH 3TOM JaBaTb CJIOBECHYIO
Q)OpMYJII/IpOBKy 3daKOHa U 3allMCBbIBATh €T0 MATCMATHYCCKOC BBIPAXKCHUC

1.6

1.7

1.8

1.9

OOBSICHATH (PU3MUECKUE MPOIECCHl U CBOICTBA TEJ, B TOM 4YHCJIE U B
KOHTEKCTE CUTyaluil IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISABIIT
OPUYMHHO-CJIECCTBEHHbIE CBSI3U, CTPOUTh OOBsicHEHMe u3 1 — 2
JIOTMYECKUX IIAroB ¢ MOMOUIbI0 1 — 2 U3yYeHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

pemiath pacu€rHble 3amaud B 2 — 3 JCUCTBUS, UCIOJIB3Ys 3aKOHBI U
dbopMyIibl, cBA3BIBaOIIME (U3MUECKHE BEIMYMHBI: HA OCHOBE aHaIM3a
YCIIOBHUs 3aJa4d 3alMChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HENOCTATOK
JAHHBIX JUIS pEUIeHWs 3aJa4yd, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMBbIe ISl €€ pelIeHHs, MPOBOJUTH pacuéThl M CPAaBHUBATH
MOJIy4eHHOE 3HAaYeHUE (PU3UUECKON BEJIMUMHBI C M3BECTHBIMU JAHHBIMHU

pacCiio3HaBaThb HpO6J'IeMBI, KOTOpPBIC MOXHO pCHIUuTh IIpU TTOMOIIH
(I)I/I3I/I"IeCKI/IX METOHOB, HCIIOJIB3YySA ONHNCAHHUC HCCIICAOBAHUA, BBIACIIATH
MMPpOBEPACMOC TPCAIIOJIOKCHUC, OLOCHHUBATH TIPABUIIBHOCTL IIOPAAKA
MMPOBEACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

IPOBOAUTH ONBITHI 1O HAOMIOACHUIO (U3WYECKUX SIBICHUH WIH
bu3nueckux CBOICTB TeN: bopMyIMpoBaTh IIPOBEpsIEMBIE
IIPEIITOJIOKEHHS, coduparb  YCTAaHOBKY M3  HPEIJIOKEHHOTO
000py10BaHHUs1, OMUCHIBAThH X0/ ONBITA U (HOPMYITUPOBATH BBIBOJIbI

1.10

BBIIIOJIHATh MPSIMBIE  M3MEPEHUS C HCIOJb30BAHHEM aHAJOTOBBIX
MpUOOPOB M JATYMKOB (PU3MUECKUX BEITUYMH, CPABHUBATH PE3YJIbTATHI
U3MEpEHHi ¢ y4€TOM 3a/1aHHOI a0COMOTHON MOTPEITHOCTH

MIPOBOJIUTH UCCIICIOBAHKE 3aBUCUMOCTH OJTHON (PU3MUECKOU BETUIUHBI OT
JIPyTO €  UCIHOJB30BAaHUEM MPSIMBIX HU3MEPEHUI: TUIAHUPOBATH
HCCIIeI0BaHNe, COOUpPaTh YCTAaHOBKY M BBITIONHITH U3MEPEHHS, CICHYS

NpeJIOKEHHOMY — IJIaHy, (UKCUPOBaTh  pe3yJibTaThl  IMOJyYEHHOU
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3aBUCUMOCTH B BUJI€ TaOIHII ¥ TPa(UKOB, ENIaTh BEIBOABI IO pe3yJIbTaTaM
UCCIIEI0BAHNS

1.12

1.13

1.14

IPOBOJUTH KOCBEHHbBIC M3MEPEHUs (PM3MUECKUX BEIWYHMH: TUIAHUPOBAThH
U3MEpeHusi, CoOHMpaTh OSKCIEPUMEHTAIBHYIO  YCTaHOBKY, CIEIyS
IPEJI0KEHHOW MHCTPYKLMH, U BBIYUCIIATH 3HAYEHUE BETUYUHbI

COOJIIOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH IIPpU paboTe C J1abopaTOpHBIM
000py10BaHHEM

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONMOPOM HA UX OMHMCAHUS, UCIIOJIb3YS 3HAHUS O
cBOiicTBax (U3MYECKUX SBJICHUH U HeoOXxoauMmble (u3mveckue
3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pLI o CXeMaM U CXEMATHYHBIM PHCYHKaAM, COCTABJISITH CXCEMBbI
QJICKTPHYCCKUX ueneﬁ C IIOCICAOBATCIIbBHBIM H  IMAapaJUICJIbHBIM
COCAMHCHUCM 3JICMCHTOB, pasjindasl YCJIIOBHBIC 0003HAaYEHHS DJIEMEHTOB
QJICKTPHYCCKUX ueneﬁ

1.16

1.17

MNPUBOJUTL  TPUMEPHl  (HAXOOUTh  HWHPOPMAIMID O  MpUMEpax)
NPAaKTUYECKOTO HMCIOJIb30BaHUsl (U3NYCCKUX 3HAHWA B TIOBCEJIHEBHOM
JKU3HM I oOecrieueHus: 0€30MMacHOCTH TP OOpaIlieHuu ¢ IpUOOpaMu |
TEXHUYECKMMHU YCTPONCTBAMHU, COXPAHEHHUS 3J0POBbS U COOJIIOJICHHUS
HOPM SKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpelie

OCYIICCTBIISATh TOMCK HHQPOPMAIUU (PU3NICCKOTO COACPKAHHS B CETH
WNHTepHeT, Ha OCHOBE UMEKOIIMUXCA 3HAHUM M MYTEM CpaBHEHUS
JOTIOTHUTENIbHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpManuo, KoTopas
SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

MCIIOJIb30BATh MPU BHIIOJHEHUH YUE€OHBIX 33aJJaHUI HAyYHO-TOIMYJIIPHYIO
IUTEepaTypy (U3NYECKOro COAEpXaHHs, CIPABOYHbIE MaTepHUabl,
pecypcsl cetu IHTEpHET; BageTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HHGOPMAIMK U3 OTHONW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CcO31aBaThb COOCTBEHHBIE ITHCHMEHHBIE U KpaTKUC€ YCTHBIC COO6HICHI/I$I,
0000mass wHGOPMAIMIO W3 HECKOJbKHUX HWCTOYHHUKOB (PU3HUECKOTO
COACpKaHnud, B TOM YHUCIIC Hy6J'II/I‘~IHO NpEACTABIATE PE3YJIbTAThI
MPOEKTHOM HIIM MCCIEN0BATENbCKON ACSITENFHOCTH, IPU STOM TPaAaMOTHO
UCIIONIb30BaTh M3YYCHHBIH TMOHATHMHBIN ammapaT Kypca (U3HKH,
COTPOBOXKIATh BBICTYIIJICHUE MPE3eHTAIUEH

1.20

IpU BBIMOJIHEHUH YYEOHBIX IPOEKTOB M MCCIEIOBAHUNA (PUINYECKUX
MIPOLIECCOB pacHpesesTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBHH C
IIOCTaBJIEHHBIMHU 33/1a4aMU, CJIIEAUTH 32 BBIIIOJIHEHUEM IIJIaHa AEUCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKJIa1 B
JIeATEIIbHOCTD IpyMIIbI, BBICTPauBaTh KOMMYHHMKaTHUBHOE

B3aHMOHCﬁCTBHC, MMPOsBJIASA TOTOBHOCTH pa3pCllaTh KOH(I)JII/IKTBI
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9 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

1.2

1.3

1.4

1.5

pasiiniaTth ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIINX JAaHHOC (1)I/IBI/I‘ICCKOC SIBJICHUEC

pacro3HaBaTh NPOSIBICHUE HW3YUYEHHBIX (U3UYECKUX SBICHUN B
OKpY’KarolleM MHpe, B TOM uucie Gu3nYecKue SBJICHUsI B IPUPO/IE,
MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYIO, BBICTATh

CYILIECTBEHHBIE CBOMCTBA (MIpU3HAKU) (PU3UUECKUX SBICHUN

OINMCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3yd (pU3MUYECKHe BETUYMHBI, NpPU ONMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEMBIX  BEIMYUH,
0003HAaYEHUsI U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYI (U3MYECKYI0 BEIMYHUHY C
JIPYTUMH BEJTMYMHAMH, CTPOUTH TpaUKK N3yUEeHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alIMCbhIiBaTb €0 MATCMAaTHYCCKOC

BBIPA)KCHHE

1.6

OOBACHATH (PU3UYECKHE MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCJIEC U B
KOHTEKCTE CUTyalud MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 IOrMYecKuX IIaroB ¢ MOMOLIbI0 2 — 3 M3y4YEHHBIX CBOMCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIE 3a7aydl (OMHMparoIIMecs Ha cucrtemMy u3 2 — 3
YpaBHEHMI), HCHOJb3ys 3aKOHBI M (QOPMYJIbI, CBS3bIBAIOLINE
¢u3nyeckue BENTUYMHBL: Ha OCHOBE aHaln3a YCIOBHS 3aJauu
3aMMCchiBaTh KPaTKOE YCIOBUE, BBIABIATh HEAOCTAIONIME WIIU
M30BITOYHBIC TAHHBIE, BEIOUPATh 3aKOHBI M (HOPMYJIbI, HEOOXOAMMBIE
JUISL pEIIeHUs, IPOBOAUTh PacuéThl U OLIEHMBATh PEAMCTUYHOCTH

TOJIYUCHHOT'O 3HAUCHUSA (I)I/I3I/I‘-IGCKOI>'I BCIIMYHHBI
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1.8

pacrio3HaBaTh MpPOOJIIEMBI, KOTOPbIE MOXKHO PEUIMTh HPH HOMOIIX
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl ONIMCAHUE UCCIICIOBAHMS], BBIIEIIAT
IIPOBEPSEMOE NPEATIONIOKEHHUE, OLCHUBATh IPAaBUIBHOCTh IOPSAIKA
MIPOBEIEHUS MCCICIOBaHMs, [EJIaTh BbIBOABL, HHTEPIPETUPOBATH

pe3yIbTaThl HAOIIOICHHI U OTIHITOB

1.9

1.10

NPOBOAMTH OIBITHI MO HAOIIOACHUIO (U3UYECKUX SIBICHUN WIN
(U3MYECKIX CBOMCTB TEJ: CAMOCTOSTEILHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 0OOPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTathl, GOPMYIHPOBATH BHIBOBI

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX H3MEPEHUH,
ompeneNsisi cpeHee 3HAYCHUE H3MEpPsIeMON BeTWYUHBI ((POKYyCHOE
paccTosiHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOOP crocoda

U3MEPEeHUS (M3MEPUTEIHHOTO MpUbopa)

MIPOBOJIUTH HCCIIEOBAHUE 3aBUCHMOCTEH (PH3MUECKUX BEIUYMH C
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUI: IUIAaHUPOBATh UCCIIEOBAHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (DUKCHpPOBAaTh PE3yIbTaThl
MOJyYEHHOH 3aBHCHMOCTH (M3UYECKUX BEIMYUH B BUJE TaOIUIM

rpaduKoOB, I€IaTh BBIBOJIBI MO PE3yJIbTaTaM MCCIICIOBAHUS

1.12

IPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaThb ~ WM3MEpPEHHUs,  coOupaTh  SKCIIEPUMEHTAIbHYIO
YCTAHOBKY M BBINOJIHATE WU3MEPEHMs, CIEAys IPEUI0KEHHON
WHCTPYKILWY, BBIYMCIATH 3HAYCHUE BEJIMYHMHBI M AHAIU3UPOBATH
MOJIyYEHHBIE PE3yNbTaThl C YYETOM 3aJaHHOM IOIPELIHOCTH

U3MEPEHUN

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000pPYy10BaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUYCHHBIX (PU3NYECKUX MOJAETEH:
MaTepualbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, Jyd4, TOHKas JHMH3a, MJaHeTapHas MOJeNb aroma,

HYKJIOHHas MOACJIb aTOMHOTI'O Apa

1.15

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OIMCAHMS, HCIOJIB3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU
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1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM M3yUEHHBIX
TEXHUYECKUX  YCTPOWCTB,  HM3MEPHUTENbHBIX  HpUOOpPOB U
TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUH YIeOHO-TPAKTUIECKUX
3a/1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOCHUS U300paKeHU B INIOCKOM

3epKajiec U COOMparoNIeH JINH3e

1.17

1.18

1.19

1.20

NPUBOANTH TPUMEPHl (HAXOOUTH HWHPOPMALKMIO O MPUMEPAX)
NPaKTHYECKOTO  HCIOJIB30BaHUS  (DU3MYECKUX  3HAHUK B
MOBCETHEBHON KM3HU i1 oOecredyeHus: Oe30MacHOCTH  IPH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKUMH yCTPOMCTBaMH,
COXpAaHEHHs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBE/ICHUS B OKpY XKaloLIe cpee

OCYIIECTBIISATh MOUCK HMH(OpManuu (U3MUECKOTO COJIEpKaHUA B
cetr IHTEepHET, CaMOCTOATEIHLHO (OPMYIIHPYSI TTIOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPEHEIECHUS JOCTOBEPHOCTH  IOJIYYEHHOMN
nH(OpPMAIMA HAa OCHOBE WMEIONIUXCS 3HAHWUW M JIOTMOJTHHUTEIBHBIX

HCTOYHHKOB

UCIOJb30BAaTh IPU BBHINOJIHEHUM Y4YeOHBIX 3aJaHUN Hay4yHO-
MOMYJIIPHYIO JINTEPATypy (PU3MUECKOTO COJEpKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypchl cetd MHTepHeT; Binaaers INpuémamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHON

3HAKOBOM CHUCTEMBI B IPYTYIO

cO3/1aBaTh COOCTBEHHBbIE NUCHMEHHBIE M YCTHBIE COOOIIEHMS Ha
OCHOBE HH(pOpMAlUM M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coJiepKaHusl, MMyOJIMYHO MPEJCTABIATh PE3yJIbTaThl IPOEKTHON MU
HCCIIEAOBATEIILCKOM  NEATENIBHOCTH, IIPY  OTOM  I'PaMOTHO
HCIIOJb30BAaTh W3YYEHHBIM IOHATUMHBIM ammapar H3y4aeMoro
pa3zgena (U3MKA U COMPOBOXKJIATh BBICTYIJICHHE INpE3EHTALUeH C

y4€TOM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

IIPpH BBIITIOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCJIG,I[OBaHI/Iﬁ (1)I/ISI/III€CKI/IX
IPpOLECCOB paACIIPECACIIATH 00513aHHOCTHU B Trpynre B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3aJadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
,Z[eI\/IICTBI/II‘/’I )51 KOPPCKTUPOBATH €ro, aJICKBAaTHO OICHUBATH
COOCTBEHHBIHM BKJIaa B JACATCIBHOCTL TIPYIIIbI, BBICTpAWBATH
KOMMYHHKAaTHUBHOC BBaHMOHCﬁCTBHC, IMPOSBJIAA T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

46



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

IIpoBepsiemMble 3J1eMeHTHI COleP:KaAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

®usuka — Hayka O mpupoxae. SBieHus NOpUPOIBI.
Ousnyeckue SABICHMS: MEXAaHUYECKHE, TEIIOBbIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

Ousnueckue BenUUMHBL 3Mmepenue  Quzmueckux
BennunH.  Pusnueckue npubopsl. IlorpemHocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHUI]

7 KJIACC
Kon Kon
pasaena JIEMEHTA
1.1
1.2
1 1.3
1.4
1.5
2.1
2
2.2
2.3

EcrecTBeHHOHAYYHBII METOJ| MO3HAHMS: HAOJIIOACHUE,
IIOCTaHOBKA HAyYHOT'0 BOIIPOCA, BBIIIBUKEHUE TUIIOTES,
JKCIIEPUMEHT 110 IIPOBEPKE THUIIOTE3, OOBICHEHUE

HaO0II0aEMOr0 SIBJICHUS
Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

[IpakTuueckue padbOTHI:

N3mepenne paccTosiHUN.

N3mepenne 00bEMa )KUAKOCTH B TBEPIOTO Tea.
Omnpenenenre pa3MepoB MajbIX TeENl.

N3mepenne temnepaTypbl IpH MTOMOIIU KHIKOCTHOTO

TECPMOMETPA U JaTYUKa TEMIICPATYPbI

INEPBOHAYAIJIbHBIE CBEJJEHNM A O CTPOEHNU BEIIECTBA

CrpoeHue BeniecTBa: aTOMbI M MOJIEKYJIBI, X pa3MEPBI.
OneIThl, /10Ka3bIBAIOLIME JUCKPETHOE  CTPOEHUE
BElIECTBA

JBuxenne wyactul BemectBa. CBA3b CKOPOCTH
JIBDKEHUS 4YacTHUI[ C TeMmIepaTtypoil. bpoyHoBckoe
nBkeHue, Iuddysus

B3aumoselicTBuE YacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC
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ArperaTHHe COCTOSAAHUSA BCUICCTBA: CTPOCHUC TIa30B,

KUAKOCTEH W TBEPABIX (KPUCTAIUIMYECKUX) TEll.

24 B3anMocCBs3p MEXKIy CBOWCTBAMM BELIECTB B PA3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI
[IpakTuueckue padbOTHI:
OneHka Juamerpa aroMa MeETOJOM psioB (¢
HCIoJIb30BaHueM ¢Gotorpaduii).

2.6 OnbITel 10 HAOJMIOACHUIO TEIUIOBOIO PACHIMPEHMS

Ta30oB.
OnpITH 10 06Hapy>KeHI/IIO ﬂeﬁCTBHH CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEpPaBHOMEPHOE JIBM)KEHUE
32 Ckopoctb. CpenHsisi CKOpOCTb NP HEPABHOMEPHOM
' JIBUKEHUM. Pacd€r myTH 1 BpeMEHU BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEepUMHU. B3anMopelicteue
33 TeJ KaK MPUYMHA U3MEHEHUsI CKOPOCTU JIBUYKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eIMHMIIE 00BEMA BEIIeCTBA
3.5 Cuna xak xapakTepuCTHKa B3aUMOIEUCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. VI3mepeHue cuisl c
' MIOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia Tskectu. Cuia TSKeCTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpenus. TpeHue CKOIBXKEHUS W TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
1.0 CrokeHue Cwil, HalpaBJIEHHBIX [0 OJHOM NPSIMOM.
' PaBHO€elicTBYIOIIIAsA CHIT
3.10 [IpakTuyeckue pabOTHI:
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3.11

3.12

OmnpeneneHne CKOPOCTHM PaBHOMEPHOIO JBHUKCHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUECKOTrO
aBTOMOOWIE W Tak panee). OmnpeneneHue cpemHei
CKOPOCTH CKOJIbXKEHUs Opycka WIM LIapuka IIo
HaKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépaoro  Tterna.  OmbIThl,  JAEMOHCTPUPYIOLIHUE
3aBHCUMOCTH PACTsDKEHUS (eopManyn) npy>KUHbI OT
NPUIOKEHHOW cuibl. ONBITH, JIEMOHCTPUPYIOLINE
3aBMCHUMOCTb CHJIbI TPEHMSI CKOJIbKEHUSI OT BEca TeJla U

XapakTepa COIMpHUKaACarOIINXCA HOBCpXHOCTeﬁ

DusnuecKue ABICHUS B IIPUPOJE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMH B )KMUBOM M HEKUBOM ITPUPOJE,

JIEHCTBHUE CUIIBI TPCHUSA B IPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaZ JUHAMOMCETP, IIOAIIHUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

Hapnenne TBEporo Tena. CrocoObl yMEHBIICHUS H
YBEJIUYEHUS J1aBICHUS

I[aBJ'IeHI/IC rasa. 3aBHCHUMOCTh JaBJICHUA TIa3a OT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepeﬂaqa JaBJICHUA TBépI[I)IMI/I TCJIaMU, ) KUJKOCTAMHU U

razamu. 3akoH Ilackams. [IlHeBMaTHUeCKHE MAIIMHEI

3aBUCUMOCTh JIaBJIEHUS JKUIKOCTH OT TJIyOMHBI.
l'unpocratuueckuit  mapagokc.  CooOmaromuecs

COCYbI. FI/I,Z[paBJ'II/I‘{eCKI/Ie MCXAaHU3MBbI

Atmocdepa 3emnu u  armochepHOe JaBIICHHUE.
[IpyuumHbl  CymiecTBOBaHHUS BO3AYIIHOM  00OJOUYKH
3emiu. OmnpiT Toppuyennu. 3aBUCHUMOCTh
aTMOC(EepHOro JaBJICHUS OT BBICOTHI HAJ YpPOBHEM
MOpst

Nsmepenune armocdepnoro nasnenus. [Ipubopsr mist
M3MepeHust aTMOC(hepHOro JaBICHUS

JlelicTBue XMAKOCTH M ra3a Ha MOrpyKEHHOE B HUX
Teno. BrlTankuBaromas (apxuMmenoBa) cuiia. 3aKOH

Apxumena
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4.8

[InaBanue ten. BoznyxomnnasaHnue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMOCTHM Beca Telda B BOJE OT
0o0béMa TOrpYyKEHHOW B JKUIKOCTh YacTH Teja.
OnpeneneHre BBHITAIIKUBAIOIIECH CHUJIbI, JEHCTBYIOIIEH
Ha Telo, TMOrpyxEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBHITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH
Ha TEIIO0 B JKUJIKOCTH, OT Macchl Tella. OIbITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHWJIBI, JIEHCTBYIOIEH Ha TEJIO B JKUJKOCTH, OT 00BbEMaA
MOrpy>kKEHHOM B )KMAKOCTh YAaCTH TeJa U OT INIOTHOCTH
xkuakoctu.  KoHCTpyupoBanue — apeomeTpa WM
KOHCTPYUPOBAaHHME JIOAKM W  OOpeneieHue e

rpy30I10AbEMHOCTH

4.10

dusnueckue SIBJICHUA B nmpupoae: BIIMSAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKHUBOM OpraHusMm,

MJIaBaHUE PBIO

4.11

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBI,
YCTPOMCTBO BOJOIPOBOJA, THUIPABIMUYECKUI mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanuyeckas pabora

5.2 Mexanudeckast MOIITHOCTh

53 [IpocTeie MexaHM3MBI: pblUar, OJIOK, HaKJIOHHAs

' I0cKOCTh. [IpaBuio paBHOBecus peluara

5.4 [Ipumenenue nmpaBuia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MexaHukd. Koapduument

5.5 MOJIE3HOr0  JelcTBUA  MexaHu3MmoB.  lIpocteie
MEXaHHU3MBI B OBITY M TEXHHKE

5.6 [ToreHmanbHast SHEPTUM TeJA, MOJIHIATOTO Hall 3eMIIEN

5.7 Kunernueckas sneprus

53 [Tonnas mexanwdeckasi SHEprus. 3aKOH U3MECHEHHS U

COXpPAaHCHUA MEXaHUYECKOI OHCPIrun
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[IpakTuyeckue pabOTHI:
OrmpeneneHne pabOThI CHITBI TPSHUS IPH PABHOMEPHOM

JABMOKCHHUHN TCJIa II0 I‘OpI/I3OHTaJIbHOI7I IMOBCPXHOCTH.

>9 HccnenoBanue  yclmoBUM ~ paBHOBECHS  phluara.
Nsmepenne KIIJ[ nHakimoHHOW IuiockocTH. M3ydenwue
3aKOHA COXpaHEHUs MEXaHWYECKON IHEPTUr
510 dusnyeckue SBICHUS B MPUPOJE: phlUard B TeEle
' 4e/IoBeKa
TexHudeckue yCTpOMCTBA: pblYar, IIOABUKHBIM H
5.11 HETIOJBMIKHBIN OJIOKH, HAKJIOHHAS IIOCKOCTh, TIPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kox Kon
IIpoBepsieMble 3J1eMeHTHI COeP KAHMS
pasaena | 3JjieMeHTa
TEITJIOBBIE ABJIEHUA
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETHYECKOH TEOPUH
6.1 cTpoeHHs BemiectBa. Macca u pa3Mepbl MoiieKynd. OIBITHI,
' MOATBEPKIAIOIINE OCHOBHEIC ITOJIOKCHUS
MOJICKYJIIPHOKHHETHYECKON TEOPUHU
6.2 Mopnenu TBEPAOTrO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHHIMA
' BemlectBa. Kpucrannuueckue u amopdHbie Tena
6.3 OObsicHEHHE CBOMCTB T'a30B, KUAKOCTEH M TBEPABIX TEI Ha
' OCHOBE MOJIOKEHUI MOJIEKYISIPHOKUHETUYECKON TEOPUU
6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS
6 6.5 TennoBoe paclIMpeHne U cxKaTue
6.6 Temnepatypa. CBsi3b TeMIEepaTypbl CO CKOPOCTHIO TEIIJIOBOTO
) JIBUKEHUS YaCTHI]
6.7 Buytpennsas bsHeprusi. CnocoObl HW3MEHEHHUS BHYTpPEHHEH
' SHEPTruM: TEIJIoNnepeaaya U COBEpIICHUE paOOThI
6.8 Buapl Temonepenauu:  TEIIONPOBOJHOCTh, KOHBEKITHS,
U3IIy4YeHUe
6.9 KommuectBo TemnoTel. Y aeabpHas TEIIOEMKOCTD BEIECTBA
6.10 TemooOMeH U TETIOBOE paBHOBECHE. Y PaBHEHHE TETIOBOTO

OaylaHca

6.11

[[naBneHue W OTBepACBaHUE KPUCTAUTMYECKUX BEIICCTB.
VY nenbHast Teru10Ta TUIABICHUS
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[TapooOpa3zoBanue u kouaeHcanus. Mcmapenue. Kunenue.

6.12 VYnaenpHas ~— TemiuoTra  MapooOpa3oBaHMs.  3aBHCHUMOCTH
TEeMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTo JaBICHUS
6.13 BnaxHocTh Bo3ayxa
6.14 OHeprus TOIIMBa. Y IeJIbHas TEII0Ta CrOpaHus
[Tpunmuns! pabotel TermoBbix asurareneit KIIJ[ teroBoro
6.15 aBurarens. TemnoBele ABUraTENd W 3alllUTa OKPYKAOLIEH
cpenbl
6.16 3aKOH COXpaHEHHUsi W MPEBPAILCHUS SHEPTUU B TEIUIOBBIX
' nporeccax
[TpakTueckue paboThI:
OnpITel 10 OOHAPYXKEHHUIO JEHCTBUS CHJI MOJIEKYJISPHOTO
MPUTSKEHUS.
OnbITHI IO BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MU
caxapa.
OnbITel MO HAOIIOJEHUIO TEIUIOBOTO PACIIMPEHUs] Ta30B,
JKUJKOCTEN U TBEPABIX TEIL.
Omnpenenenue qaBieHUs BO3IyXa B OaJIOHE MINPUIIA.
OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJIICHHS BO3AyXa
oT ero 00béMa M HarpeBaHUsI TN OXJIAXKICHHUS.
6.17 [TpoBepka runoTe3sl TMHEHHON 3aBUCIMOCTH JUIMHBI CTOJI0UKA
' JKUJIKOCTH B TEPMOMETPUUECKON TPYOKeE OT TeMIIepaTyphl.
HabGmtoneHne u3MEHEHUsT BHYTPEHHEHW SHEpPruu Tena B
pe3yJibTaTe TeIIonepeaayu U paboThl BHELITHUX CHUIL.
UccnenoBanue sBIIEHUS TEIJIOOOMEHA TIPU CMEIIMBAHUHU
XOJIOJTHOW U TOPSTYEN BOJIBI.
Ornpenenenne KOJIMYECTBA TEIUIOThI, MOJYYEHHOIO BOJION MTPH
TEMI000MEeHe C HarpeThIM METAJUTMUECKUM ITUITHH]IPOM.
Omnpenenenue yieabHON TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCapeHusl.
Omnpenenenre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.
Omnpenenenue yieabHON TEIUIOTHI IUIABJICHUS JIbJIA.
duznueckue ABIECHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
6.18 Y KanWUIApHBIE SIBJIEHUS B MPHUPOAE, KPUCTAIUIBI B MPUPO/IE,
' uznydenue CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BI;
o0Opa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa.
TexHuueckue YCTpOMCTBA: KaWLISIphL, MIpUMEPHI
UCIIOJIb30BAHUSI  KPUCTAJUIOB, O KHIKOCTHBIA  TEPMOMETP,
6.19 JATYMK TeMIEepaTypbl, TEPMOC, CUCTEMA OTOIUJIEHUS JOMOB,

TUTPOMETPHI, TICUXpOMETp, MapoBass TypOWHA, JABHUraTesb
BHYTPEHHEI0 CrOpaHu.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA
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7.1

Onextpuszanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apspbkeHHbIX — Ted.  3akoH  Kysona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TENl OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEJIaMu)
Onektpuueckoe nosie. Hanpssk€HHOCTD AJIEKTPUYECKOro MOJIs.

1.3 [lpyHuMI ~ Cymeprmo3ulMy  BJIEKTPUYECKUX  Tojell  (Ha
KaueCTBEHHOM ypPOBHE)

Hocurenn  snekTpuyecKux  3apsiioB.  DJIEMEHTApPHbIN

7.4 anexkTpuueckuil 3apsin. Ctpoenuwe aroma. IIpoBogHUKH
JURJIEKTPUKH

7.5 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa

76 DJIEKTPUYECKUI TOK. Ycnosus CyILIECTBOBaHUS

’ AIIEKTPUYECKOT0 TOKa. MICTOYHMKHN MOCTOSIHHOTO TOKA
77 JleficTBUSI DJIEKTPUUECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,
’ MarHuTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax
73 Onektpuueckas  1enb. Cuna  Toka.  DIEKTpUUECKOE
' HarnpsDKeHUE
79 ConpoTuBjieHHe MPOBOJHUKA. YAEIbHOE COMPOTUBJIICHHE
’ BEILlECTBA
7.10 3akon OMa JJis yyacTKa Lenu
711 [TocnenoBarenpHOE u napajuieIbHOe COEIMHEHHE
' HPOBO/IHUKOB
712 Pabota 1 MOIIHOCTB 3JIEKTPUYECKOro Toka. 3akoH J[xoynsa —
' Jlenna
713 DIIeKTPUUYECKHE IIETIH U TOTPEOUTENHN dIEKTPUUECKON SHEPTUI
' B ObiTy. KOpoTkoe 3ambikaHue
714 [locTostHHBIE ~ MarHuThl.  B3anmonelcTBHE  MOCTOSHHBIX
' MarHuTOB
715 MarnuTHoe nosie. MarHuTHoe 1osie 3eMIId U €ro 3HaYeHue JIs
' JKU3HH Ha 3emiie
716 Oneir Opcrena. MarHutHoe Toj€ 3JIEKTPUYECKOro TOKa.
' [IpuMeHeHne >JIEKTPOMArHiTOB B TEXHUKE
JelicTBUe MarHUTHOrO TMOJs Ha TMPOBOAHUK C TOKOM.
717 OneKTpoJBUTaTeNh IOCTOSHHOTO Toka. Vcmonb3oBaHue
' AJNIEKTPOJIBUIaTeNe B TEXHMYECKUMX YCTpPOMCTBAX M Ha
TpaHCcIopTe
718 Onbitel @apanes. SIBieHHE 3IEKTPOMArHUTHOW WHIYKIUU.
' I[Mpasuio Jlenma
OnektporeHeparop. CrnocoObl TOMYYEHHS DIECKTPUUISCKOM
7.19 SHEPruM. DNEKTPOCTAHIIUYA HAa BO3OOHOBISIEMBIX MCTOYHUKAX

SHEPrUu
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7.20

[TpakTuyeckue paboOTHI:

OnBITHI 110 HAOIOACHUIO AJIEKTPU3ALNU Tell MHAYKIUEH U TPU
CONPUKOCHOBEHUHU.

HccnenoBanue  ACUCTBUSA ~ DJEKTPUYECKOrO  IMOJS  Ha
IIPOBOJIHUKY U TUDJICKTPUKH.

COopka ® TpoBepKa pabOTHl  JIEKTPUYECKOH  IIeTH
IIOCTOSIHHOT'O TOKA.

M3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKCHUS.

HcenenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIAYIIETO 4epes
pPE3UCTOP, OT CONPOTHBIICHUSI PE3UCTOPA W HANPSIKEHHS Ha
pe3ucrope.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb 3IIEKTPHUUECKOTO
CONPOTUBIICHUSI TPOBOJHUMKA OT €ro JJIMHBI, IUJIOLIAIU
IIOIIEPEYHOI0 CEYEHUS U MaTepHUaa.

[IpoBepka  mpaBuiaa  CIOXKEHUS  HANPSOHKEHUW  TIPU
IIOCJIEIOBATEIIbHOM COEAMHEHUH JIBYX pe3ucTopoB. IIpoBepka
IpaBuja Uil CWJbl TOKAa IIPU MApajuIeIbBHOM COECIMHEHUH
pesuctopoB. OmpeneneHre padOTHl SIEKTPUUECKOTO TOKa,
uaymero yepes  pesucrop. OmnpeneneHue  MOLIHOCTH
ANEKTPUYECKOTO  TOKA,  BBIAEISEMON  Ha  pE3UCTOpeE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, MIYIIEr0 4epes
JAMIIOYKy, OT HampsbkeHuss Ha Hel. Onpepenenne KIIT/]
HarpeBatesd. lcciaenoBaHMe MAarHUTHOTO B3aMMOJEHCTBHS
MOCTOSIHHBIX ~ MAarHUTOB. VI3ydeHHME MarHWTHOTO  IOJS
MMOCTOSITHHBIX MarHUTOB MPHU WX OOBEIUHEHUU U pa3JIeJICHUU.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYHO
cTpenky. ONbIThl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTb CHIIbI
B3aUMOJICMCTBUS KATYIIKHA C TOKOM U MarHuTa OT CUJIbI TOKA U
HalpaBJieHUsT ToKa B Karymke. M3yueHue neicTBus
MarHUTHOTO MOJs1 Ha TPOBOJHUK ¢ TOKOM. KoHCTpynpoBanue
U u3yudeHue padoTel aektpoasuratens. M3amepenue KII
AIIEKTPOIBUTaTENbHON YCTaHOBKH. ONBITHI IO UCCIEA0BAHUIO
SABJICHUS  JJIEKTPOMAarHMUTHOW MHAYKIUHU: HCCIEJOBaHUE
W3MEHEHUH 3HaYEHHUS U HAINPABJICHUS UHIYKIIMOHHOTO TOKa

7.21

7.22

dusnyeckue SBICHUS B IPUPOJIE: IEKTPUUECKUE SBJICHUS B
atMocdepe, 3IEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE
nosie 3emid, Jpeid MOII0COB, POJh MAarHUTHOTO TOJS JIs
KU3HM Ha 3eMJie, MOJISIPHOE CUSHUE

TexHudeckue  yCTPOMCTBA:  DJIEKTPOCKOIL,  aMIIEpPMETP,
BOJIBTMETpP, PEOCTAT, CUETYUK DJJIEKTPUUYECKOH DHEPIuw,
AIIEKTPOOCBETUTENBHBIE puoopsI, HarpeBaTeNIbHbIC

AIIEKTPONPUOOPHI (mpumeps), 3JIEKTPUYECKHE
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MpECaAOXPaHUTCIIN, QJICKTPOMArHurT, SJICKTPOABUTATCIIb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KUIACC
Kon
Kon anementa [IpoBepsieMbIE 3JIEMEHTHI COACPIKAHUS
paszznena
MEXAHUWUYECKUE SBJIEHUA
g1 Mexannyeckoe JIBHKeHHE. MarepuanbHas TOYKA.
' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBUXKEHUS
8.3 PaBHOMEpHOE MPAMOJIMHEITHOE ABUKEHHUE
HepaBaomepnoe MPSIMOJIMHEHHOE JIBUKECHHUE.
8.4 Cpennsis UM MIHOBEHHAass CKOPOCTb Tejla IpU
HEpPaBHOMEPHOM JBUKCHHUH
25 Yckopenne.  PaBHOyckopeHHOE — MpsSMOJIMHEHHOE
' JIBUKECHHE
8.6 CoOoanoe nagenne. OneITe! [ anuaes
PaBHOMEpHOE ABMKEHHE IO OKpYyXHOCTH. Ilepuon n
8 8.7 yacTtoTa oOpaieHus. JIuneitHas U yrioBasi CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 Ilepssiii 3akoH HptoTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tpernii 3akoH HeroToHA
8.11 ITpuHLUI Cynepno3uuu CUII
8.12 Cuia ynpyroctu. 3akoH ['yka
%13 Cuna TpeHMs: cujia TPEHHS CKOJIbKEHUS, CHIIa TPEHUs
' MIOKOS, IpYTHe BUIbI TPEHUS
%14 Cuna TSKECTM W 3aKOH BCEMHUPHOIO TATOTEHUS.
' YckopeHnne cBOOOTHOTO TTaJIeHHUS
815 JBrwxenne tianer Bokpyr ComHma.  Ilepsas

KOCMHUUYCCKast CKOPOCTh. Hepecomocts u NEeperpy3Kn
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PaBHOBecue MarepuadbHOW  TOYKH. AOCOIIOTHO

8.16 )
TBEP/IOE TEJO
%17 PaBHOBecue TBEPHOro Teia C 3aKPEIIEHHOW OCBIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TspkecTn
8.18 Nmnynbe Tena. I3menenue ummnyinbca. mmnyssc cuisl
8.19 3aKOH COXpaHEHHUsI UMITyJIbCa
8.20 PeakTuBHOE ABUXKEHUE
8.21 Mexanundeckas paboTa U MOIITHOCTb
822 PaGora cun Tsxectu, ynpyroctd, TpeHus. CBsi3b
' SHEPruu U paboThl
823 [loTenumaneHass »SHeprus Tena, TMOJHATOTO HaJ
' MOBEPXHOCTHIO 3eMIIU
8.24 [ToTeHunanpHas SHEPTUsI CKATOM MPYKUHBI
Kunernyeckass sueprusi. Teopema 0 KHHETUYECKOM
8.25
SHEPTUHU
8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTrUun
[IpakTuueckue pabOTHI:
Ormpenenenne cpeiHel CKOPOCTH CKOJIBKEHHS OpycKa
WM JABWKCHUS IIApHKAa MO HAKIOHHOM IUIOCKOCTH.
Omnpenenenne yCKOpeHus Tesla MpU paBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYyTH OT BPEMEHH MPHU
PaBHOYCKOPEHHOM  JBWKEHHH  0€3  HadaabHOM
CKOpPOCTH.
827 [IpoBepka rUMOTE3Bl: €CAM MPU PABHOYCKOPEHHOM

JIBYDKEHUH 0€3 Ha4aJbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psJl HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHU OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TpEeHUs
CKOJIBKEHUSI OT CHJIBI HOPMAaJbHOTO JaBJICHUSI.
Omnpenenenne kodpPUIMEHTa TPEHUS CKOIBXKEHUS.
Omnpenenenue KECTKOCTU MpyxuHBL. OmnperneneHue
paboThl CHJIBI TPEHUS MPHU PABHOMEPHOM JIBUKEHUU

TeJja 10 TOPU30HTAIBLHON MoBepXHOCTU. Onpenenenne
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paboTBl CWJIBI YIPYrOCTH TpU MOIBEME TIpy3a C
UCIIOJIB30BAHUEM  HENOJABM)KHOIO U IOABUXKHOIO

0JIOKOB

duznueckue ABJICHUS B npupoac: MpUInBbI U OTJIMBBI,

8.28 JnBrkeHue 1iaHeT COTHEYHOM CHCTEMBI, PEaKTUBHOE
JIBUKEHHE KUBBIX OPIraHU3MOB
§.29 TexHuueckue yCTpOWCTBA: CHUIOMETP, JATYUKHU
' II0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI
MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI
KoneodarensHoe JBUKECHUE. OCHOBHEIE
9.1 XapaKkTepUCTUKU  KoJieOaHWil: Mepuoj, 4acrora,
aMIUIATY 1A
MaremMatnueckuii M NPYKUHHBIM ~ MAasTHHKMU.
9.2 [IpeBpamienne  3Heprum  Npu  KosebaTreabHOM
JBUKEHUU
93 3aryxaromue Kojaedanus. BriHyX/IeHHbIE KOJIeOaHMUs.
' Pe3onanc
Mexannueckne BoOJHBL. (CBOHCTBA MEXaHUYECKUX
BoH. IIpononbHble M monepedHsle BONHBL [{nuHa
94 BOJIHBI M CKOpPOCTb €€  pacnpOCTpaHEHUs.
MexaHnuyecKkre BOJIHBI B TBEPJIOM TeJle, CeliCMUUECKHe
BOJIHBI
9.5 3Byk. [’ pomKkoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u yabTpa3ByK
[IpakTuyeckue paboOTHI:
OnpeneneHre YacToThl W Iepuoja  KojeOaHui
MaTeMaTH4eCKOro MasiTHUKA.
OmnpeneneHue 4YacToThl M Hepuoja KojebaHui
MIPY>KUHHOTO MasgTHUKA
9.7 HccnenoBanne 3aBUCUMOCTH TEpHOAA KoJieOaHUH

MOJIBEIICHHOTO K HHUTU Tpy3a OT JJIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH TepHoAa KoleOaHui
MPYXKUHHOTO MasTHUKA OT Macchl rpy3a. [IpoBepka

HC3aBUCUMOCTHU nepuoaa KoJieOaHMit Ipy3a,

IMOABCHICHHOI'O K HUTHU, OT MACChl I'py3a U JKECTKOCTH
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10

11

npyxunbsl. V3MepeHune yCKOpeHHs CBOOOIHOTO
nasieHus
dusnueckue ABJICHUS B IPUPOJE: BOCIPUATHE 3BYKOB
9.8 YKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJIHBI,
I[yHaMH, 9X0
99 TexHuueckue ycTpoHCTBa: 3XOJIOT, HCIOJIb30BaHUE
' yJIbTpa3ByKa B ObITY U TEXHUKE
OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
101 DNEKTPOMAarHUTHOE I10JI€. DJIEKTPOMATHUTHBIE BOJIHBI.
' CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJH
10.2 [IIxana 37eKTpOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupozaa ceera. CKOpocTh cBeTa.
' BosHOBEIE CBOlICTBA CBETa
[IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C
MIOMOIIIbI0 MOOMIIBHOTO Telle(hoHa
®uznyeckue SABICHUS B NpPUPOJE: OHOJIOrHYEcKoe
10.5 JIEUCTBUE BUJIMMOTO, yIbTpaduoIeTOBOTO u
PEHTT€HOBCKOT'O U3IyUYEHHM
10.6 Texauueckue YCTpOWCTBA:! HCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH AJIs1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyudeBas monens cBera. Mcrounuku cBera
11.2 [IpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA
13 Otpaxenune cBera. Ilnockoe 3epkanmo. 3akoH
' OTpakKeHUsI CBETa
114 [Ipenomnenne cBeta. 3akoH NPEIOMIICHUS CBETA.
' [losnHOE BHYTpEHHEE OTpaXKEHHUE CBETA
11.5 JInnza. Xop j1ydeil B JIMH3E
116 Ontuyeckast cuctema (QoToanmnapaTa, MUKpOCKONa H
' TeJecKoIa
117 I'ma3z kak onTtudeckas cucrema. biauzopykocTs u
' JAJIbHO30PKOCTh
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11.8

Paznoxenue 6enoro ceera B ciekTp. OnbIThl HploTOHA.

Crnoxxenue CIICKTpPAaJIbHBIX IBETOB. III/ICHCPCI/IH CBCTa

11.9

[IpakTuueckue paboOTHI:

HccnenoBanue  3aBUCUMOCTM — yIVIa  OTpPa)KEHUS
CBETOBOI'O JIy4a OT YIJIa MajeHusl.

W3ydeHne xapaKTepUCTUK H300paKEHUs MpeIMeTa B
IUIOCKOM 3epKajie.

HccnenoBanue 3aBUCUMOCTM YIVIa IIPEJOMIICHUS
CBETOBOI'O JIy4a OT yrJja MaJieHus Ha TPaHUIle «BO3TyX
— CTEKJIO».

[Tonyuenne n300pakeHHUI C TTOMOIILI0 COOMparoIIeit
JIUH3BL.

Omnpenenenre GOKYCHOTO PacCTOSHUS M ONTHYECKON
CHUJIBI COOMPAIOIIEH JTUH3HI.

OnBITHI 110 Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

OnpITEl IO BOCTIPUSTHIO I[BETA MPEAMETOB IMPU HUX

HAOJI0/IEHUU Yepe3 IIBETOBbIE (PUIBTPHI

11.10

11.11

duznyeckue sABICHUS B pupoe: 3atmeHus: ConHia u
JIyHBI, IIBETA TEJ, ONTHYECKHUE SBIICHUS B aTrMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

TexHuyeckue  yCTpoOiCTBa:  OYKH,  MEPHCKOI,

(dboToanmapar, ONTHIECKHUE CBETOBO/IbI

12

KBAHTOBBGIE

ABJIEHUA

12.1

12.2

12.3

124

OmneiTel Pesepdopna u mutanerapHas MoJenb aToMa.

Mopgens aroma bopa

I/ICHYCKEIHI/IG n IIOIJIOHICHUE CBE€TAa aTOMOM. KBaHTHI.

JInnenyaTele CIIEKTPBI
PagunoaktuBHOCTB. Anb(da, OeTa- 1 raMMa-u3IyYeHHs

CTpOCHI/Ie aTOMHOI'O  sA1pa. HYKJ'IOHHaSI MOACIb

aTOMHOTO siapa. M30Tomnsl

12.5

12.6

PannoaktuBHbIe ipeBpamienus. [lepuosa momypacnana
ATOMHBIX Si7Iep
SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsiI0BOTO U

MaCCOBOI'O YHCEII
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12.7

12.8

DHeprusi CBsA3M aToMHbIX sjep. CBsi3b Macchl U
SHEPTHH
Peaknuu cuHTE3a W geneHus sjaep. VcTouyHHMKH

sHepruu CoJiHIA U 3BE3]T

12.9

12.10

Snepnas osHepretuka. JleMcTBHE pPaguOAKTUBHBIX

I/ISJ'IyLIeHI/Iﬁ Ha KUBbBIC OPraHHU3Mbl

[IpakTryeckre pabOTHI:

HaGmroieHne CIJIOMIHBIX W JIMHEHYATHIX CIEKTPOB
W3ITyYCHUS.

HccnenoBanue TpEeKoOB: U3MEPEHUE YHEPTUH YACTHUIIBI
10 TOPMO3HOMY TyTH (110 hoTorpadusim).

W3mepenune paanoakTHBHOTO GoHA

12.11

12.12

®usnyecKue SBICHHUS B IIPUPOJE: €CTECTBEHHBIN
pPaauOaKTUBHBIN ¢oH, KOCMHMYECKHE JIy4H,
paZoaKTUBHOE W3JIy4YCHHE NPUPOIAHBIX MHUHEPAJIOB,
JICCTBHE PAJUOAKTUBHBIX H3JIy4YCHUH Ha OPraHU3M

YCJIOBCKA

TexHuueckue YCTPOﬁCTBaZ CIICKTPOCKOII,

VMHJMBHUyaJIbHBIA TO3UMETP, KaMepa Buinbcona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero od0paszosanust Ha ocHose PI'OC

[lonnmanue ponau (QU3MKM B  HAy4YHOM KapTHHE  MUDA;
c(OpPMUPOBAHHOCTh 0a30BBIX TPEJCTABICHUNA O 3aKOHOMEPHOM
CBSI3U M N103HABAEMOCTH SIBJICHUH IIPUPOBI, O POJIH SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOTHH, 00 3BOIIOLMHU
(GU3NYEeCKUX 3HAHUN U UX POJIM B LIEJIOCTHOH €CTECTBEHHOHAYYHON
KapTMHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MUpa, pa3BUTHC TCXHUKH U TEXHOJOr Ui

3HaHUs O BUAAX MaTepuM (BELIECTBO U IOJIE), O JBMKCHUH Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHHs BEILECTBAa, O (U3NYECKOH CYLIHOCTH SIBJICHUM
npUpoAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTEepHBIX CBOICTB M HAa OCHOBE OINBITOB, JAEMOHCTPUPYIOIINUX
JaHHOE (U3UYECKOE SIBJICHHE; YMEHHE paclio3HaBaTh NPOSBICHHE
M3YYEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLEM MHUPE, BBIIEISS

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOIO ammapara U CHUMBOJIUYECKOTO
si3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JIJIS pelIeHHs y4eOHBIX 3a7ad;
YMEHUE XapaKTepU30BaTh CBOMCTBA Tes, (PU3WUYECKHE SIBICHUS W

MPpOLECChI, UCITIOJIB3Y (I)YHI[aMeHTaJIBHBIe N OMIINPUICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCIIOJIB3YA (1)I/ISI/I‘—IGCKI/IG BCJIMYNHBI

Brnagenne ocHOBaMHM METO/JOB HAy4YHOIO TIO3HaHHUS C Y4ETOM
co0JIroIeHHsI TTpaBUi1 0€30MacHOro TpyAa: HAaOI0AeHNEe PU3NUECKUX

SIBJICHUU:
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YMEHHUE CaMOCTOSTEIbHO COOUPATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 TaHHOTO Habopa 00OpyJ0BaHUS IO HHCTPYKIIMHU, ONUCHIBATH X0/
OTIBITA U 3aIUCHIBATH €0 PE3YyJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX M3MEPEHUH (QU3HMUECKUX
BEJIIMYUH: yMEHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYIO YCTAaHOBKY IIO MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI W AHAJIU3UPOBATH I10JyYEHHBIE
pe3ynbTathl ¢  y4€TOM 3aJaHHOM IOTPEIIHOCTH Pe3yJbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEIOBaHUM;
CaMOCTOSITEIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKUUHM, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (DM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduMKOB, YUUTHIBaTh IOTPEIIHOCTH, [JeJIaTh BBIBOJABI IO

pe3ysbTaTtaM UCCIIEIOBAHUS

[lonnMaHme  XapakTepHBIX CBOMCTB  (DM3MYECKHX  MOJENeH
(MarepuanbHas TOuka, aOCOIIOTHO TBEPIOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, KUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHas MOJI€JIb aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX JUIS

00BsICHEHUS] (PU3HUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyalUuil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBA3U
U CTpPOUTH OOBACHEHHE C ONOpOH Ha H3Yy4YEeHHbIE CBOMCTBA
(bu3nuecKkrux SBJICHUH, (PU3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacuéTHble 3amauu (Ha 0aze 2 — 3 ypaBHEHHU),
UCTIONB3Yysl 3aKOHBI U (QOPMYIBI, CBS3BIBAIONINE (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATH 3aKOHBI M (POPMYIIBL,
HEOOXOAUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJaHHEIE,
MPOBOJIUTHh PACUYEThl U OIIEHUBATH PEANMCTHYHOCTH MOIYYEHHOTO
3HaueHUs (PU3NUECKON BETMUUHBI; YMEHHUE ONIPEAEIATh pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘-ICHHOﬁ IIpH pCHICHUU 3a1a9U
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YMeHHne XapakTepus3oBaTh MPUHLHUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTHUECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCTIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHue HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU 1 oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHun ¢ OBITOBBIMH  NpPUOOpaMU W TEXHUYECKHUMHU
YCTPOWCTBAaMHU, COXpPAHEHHUsS 370pOBbsi M COOJIONEHHUS HOPM
HKOJIOTUYECKOTO TMOBEJIEHHUsI B OKpY’)KaIOUIeW cpezie; MOHWMaHHE
HEOOXOIMMOCTH NPUMEHEHHS TOCTIDKCHHH (PU3MKM M TEXHOJOTUH

IJId paqMOHAJIBHOTO ITPUPOAO0IIOJIBb30BAHUS

11

OmnbIT momcKa, MPeoOpa3oBaHMsl W TPEACTABICHUS HHGOpMAIHN
(U3MYECKOTO CO/EpKaHUs C HCIOJIb30BaHUEM HH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOIHil; yMEHHE OLIEHUBATh I0CTOBEPHOCTh
NOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUM Y4EOHBIX 3aJJaHUi HAy4YHO-TNOMYJSIPHYIO JIUTEpaTypy
(GU3NYIECKOTO CONIEpKAHMS, CIIPABOYHBIE MaTePHAaJIbl, PECYPChI CETH
WntepHer; BnageHue 0a30BBIMHM HaBBIKAMU  NPeoOpazoBaHMs
nHpopMalMi U3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHUKOB

63




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA

013 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexannueckoe nBrmkeHue. MarepuanpHas Touka. Cucrema otcuéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE U HepaBHOMepHOE JBMkKeHHE. CpenHsas ckopocTs. Popmyna
1.2 JUTSI BBIYMCTICHUS CPEAHEH CKOpOCTH: V = S/t
PaBHOMepHOE NPSIMOIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI TeJla
OT BPEMEHH B CITyyae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBHKEHUS:
13 x(f)=x,+vt
I'paduku 3aBUCMMOCTH OT BPEMEHH ISl MPOEKIMU CKOPOCTH, MPOCKIUU
MepeMenieHus, MyTu, KOOPAMHATHI MPU PABHOMEPHOM MPSIMOJIUHEHHOM
JIBUKCHUH
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B Cllydae paBHOYCKOPEHHOT'O
MPSMOJIMHEHOTO IBMYKEHMUSI:
2
Slf) =Vo, *1+ac* %
@opMyIIbl A TPOEKIUU MEPEMEIEHUS, TPOECKIIUU CKOPOCTH U MPOCKIIUU
YCKOPEHUS IIPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKCHUU:
2
1.4 .sx(a‘)=v{,x-a‘+ﬂx-3.
U_,{.(f) =Upy T4, 1,
a (f)=canst,
U:.T: - Ul?f: =2£‘.'I.S'_T
I'paduiku 3aBUCUMOCTH OT BpeMEHM JJIsl IPOEKLUU YCKOPEHUS, MPOESKIUN
CKOPOCTH, IPOEKLUHU MEPEMEILLEHUS, KOOPAUHATHI IIPH PABHOYCKOPEHHOM
MIPSIMOJTMHEIHOM JIBHDKCHUH
CBoboaHoe nagenue. @opMyIibl, OMKUCHIBAIOLINE CBOOOJHOE Ma/leHUE Tea
1.5 [0 BEpPTUKAIM (IBM)KEHHE Tella BHU3 WM BBEPX OTHOCUTEIHHO

noBepxHocTU 3emun). ['paduku 3aBUCUMOCTH OT BPEMEHHU ISl TIPOEKLIUU
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YCKOPEHUS, IPOEKIIUU CKOPOCTH U KOOPJIUHATHI TP CBOOOTHOM TaJICHUN

TEJIa 110 BEPTUKAIIN

CKopocTh paBHOMEPHOTO JIBMKEHHS Tela MO OKpYy>KHOCTH. HampaBnenue

CKOPOCTH.

®dopmyna aisl BBIYUCICHHS] CKOPOCTH Yepe3 pauyc OKPYKHOCTU U MEPUOA

oOpareHus:
2R
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUC. HaHpaBHeHI/IC HCHTPOCTPEMHUTCIIBHOT'O

16 yckopeHus. @opmyJia 17151 BBIYUCIEHUS YCKOPEHUS:
2
L
WTR
®opmyiia, cBsI3bIBarOLIast IEPUOA U YaCTOTY OOpaLCHHUS:
V= !
T
Macca. ITnotHocts BemecTBa. @opmyJia sl BBIYUCICHUS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
1.9 SBnenue unepuuu. [lepsslii 3akoH HeroToHA

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHIIHI,

JICHCTBYIOLLEH HA TEJIO

Bzaumopeicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,
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TpeHHe IOKOA U TPCHUC CKOJILKCHMUA. d)opMyna JJI1 BBIYHUCJIICHUSA MOAYJIA

CHJIBI TPCHUSA CKOJIBXKCHUS:

1.12 F_=u-N
- H
Hedbopmanus tena. Ynpyrue u Heynpyrue aedopmanuu. 3aKoH yHpyrou
nedpopmanuu (3axoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHUS:
m; -m,
F=g.—1 2
'L
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
1.14
dopmyna Juisi BBIYUCICHUS CUJIBI TSHKECTH BOJIM3U moBepXHOCcTH 3emiu: F
= mg.
JBuxenue miaanet Bokpyr Connna. [lepBas kocMudeckasi CKOPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BeIUYUHa.
1.15 pP=mo
Nmmynbe cuctemsl Ten. M3Menenue ummysbca. MIynbe cribl
3aKOH COXpaHEeHHs UMITYJIbCa I 3aMKHYTON CHCTEMBI Te:
1.16 P=nyUy +m,U =const
PeakTtuBHOE ABMKEHUE
Mexannueckasi pabora. @opmyna sl BBIYUCICHUS PaOOTHI CHIIBL:
A=Fscoso
MexaHuueckasi MOIIHOCTb:
1.17
A
N==
I
18 Kunernyeckast 1 moTeHIManbHas YHeprus. DopmMyiia i BEIYUCICHUS

KUHETUYECKON YHEPIUH:
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1.19

HE)E
By

TeopeMa 0 kuHeTHuYecKOU dHeprun. PopmMyra 1 BHIYUCICHUS

[IOTEHLIMAJIbHON YHEPTUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,=mgh

Mexanuueckas OHCPIUA:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHNMUECKOM 3Hepruu. @opmya s 3aKoHa
COXpaHEHUs MEXaHMUECKOM SHepruu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPU HAJIMYUU CUIIBI TPCHHUSL.

1.20

1.21

1.22

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKHU.
Prruar. Momenrt cunel: M - FL

VYcinoBue paBHOBECHS pblyara:
M +M, +..=0
[ToaBuxHBIN 1 HeTTOABWXKHBIN O0510KU. KITJ[ mpocThIx MEXaHU3MOB,

n= Anonesnas

A‘S&I‘IZE"IH

JlaBiieHue TBEpAOTO TENA.

dopmyiia 171 BBIYACICHUS JABJICHUS TBEPIOTO TeJa:

_F

JaBnenue raza. ATMocepHOe TaBiIeHHUE.

FI/I,Z[pOCTaTI/I‘-ICCKOC AaBJICHUC BHYTPH KUAKOCTHU.

(DopMyna JJI BBIYMCIICHUA JAaBJICHUA BHYTPU XUIAKOCTH:

DP=pgh+p,

3axoH [lackans. I'mapaBnudeckuil npecc
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1.23

3akon Apxumena. dopmyna qis ompeneseHUs: BBITAIKUBAIOUIEH CHIIBL,

HeﬁCTByIOIHeI\;I Ha T€JI0, Horpy}KéHHoe B X KUAKOCTb HUJIN I'a3:
F A T pgv

Ycaopue miaBanus teia. IlnaBanue CYZIO0B U BO3AYXOILJIABAHUC

1.24

Mexannueckue KoiebaHus. AMIUTUTYA, MEPHOJ M 4YacToTa KoJjeOaHU.

dopmya, CBSI3bIBAIONIAS YACTOTY U MEPHUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

1.29

MareMarnueckuii U IPYKUHHBIA MasTHUKU. [IpeBpamienue sHepruu npu

Koyie0aTeIbHOM JABUKCHUN
3aTYXaIOH_II/Ie KoJIeOaHHSL. BBIHYDKHCHHBIG konebanus. Pe3oHanc

Mexanunueckue BOiHbI. [IpononbHbie 1 monepeyHbie BOIHBI. JJIMHA BOJHBI

" CKOPOCTD PaCIpoOCTpaHCHHA BOJIHBI:

L=v-T

3ByK. [')poMKOCTb 1 BbIcOTa 3ByKa. OTpakeHNe 3BYKOBOI BOJIHBI HA TPAHHULIE
IByX cpell. MH(dpa3Byk U yIbTpa3ByK

Ipaxmuueckue pabomol

N3mepenune cpeqneli IIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL; KECTKOCTH
NPYXUHBI, KO3(Q(UIMEHTa TPEHUsI CKOJIbXEHHs; paboThl CHJIbI TPEHHS,
CWJIBI YIPYTOCTH; CPEJHEl CKOpOCTH ABM)KEHHUs OpycKa MO HaKJIOHHOM
IUIOCKOCTH; YCKOpEHHs Opycka IMpH JABMKEHUH MO HAKJIOHHOM IJIOCKOCTH;
4acTOThl M NepHoJa KojJeOaHUH MaTeMaTUYeCKOro MasTHHKA; YacTOThl U
nepuosia  KoileOaHWH  NPYKUHHOTO  MasTHHKA; MOMEHTa  CHJIbI,
JEMCTBYIOIIEro Ha pblyar; paboThl CUIIBI YIIPYTOCTH MPH MOABEME Ipy3a C
MIOMOIIIBI0 HEMOJBM)KHOTO OJ0Ka; pabOThl CUIIBI YIPYTOCTH MPHU MOIbEME
rpy3a ¢ MOMOILBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEI0BOM CUIIBI OT 00bEMa MOTrpyKEHHON
4acTH Tejda U OT IUIOTHOCTHU KHUJKOCTH; HE3aBUCHUMOCTH BBITAJIKHBAIOIIEH
CWJIBI OT MAacChl T€Ja; CUJIbl TPEHUs CKOJBKEHUS OT CHJIBI HOPMAJIBHOTO
JaBJICHHUS U OT poJia MOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HHUKaIoLIEH B
Npy>XHUHE, OT CTENEeHU JedopMallii MPYKHUHBI; YCKOpPEeHUs: Opycka oT yria
HaKJIOHA HaNpaBisAIoONIeH; Tmeproja (YacTOoThl) KOJIEOAHW HUTSIHOTO

MassiTHHUKA OT AJIMHBI HUTH, IICPHUOJa KoJIeOaHUi MNPY>KUHHOTO MassTHHUKaA OT
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Macchbl TIpy3a M JKECTKOCTH IMPY>KUHBI; HCCJIEIOBAHHE HE3aBUCUMOCTHU
nepuoja kojebaHWl HUTSHOTO MasTHHKa OT Macchl Tpysa. IlpoBepka

YCJIOBUS PABHOBCCHUSA pblvara

1.30

Duzuyeckue s6n1eHUs 6 npupode. TPUMEPHI JIBUKEHUS C pa3IMYHBIMU
CKOPOCTSIMM B >KMBOW W HEXHBOW MPHUPOJE, ACHCTBUE CUJIbI TPEHHUS B
MPUPOJIE U TEXHUKE, IPUIKUBBI U OTJIMBBI, ABMXKeHUE MiaHeT CoaHeuHOU
CUCTEMBbI, PEaKTUBHOE IBM)XCHHE >KMBBIX OpPraHHU3MOB, pblYaru B TeJje
YellOBeKa, BIUSHUE aTMOC(EpHOTO MaBJICHUS HA JKUBOW OPraHU3M,
IJIaBaHWe pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MIIETpPSACEHUE,

CECMUYECKHUE BOJIHBI, IlyHAMH, 3XO

1.31

Texuuueckue ycmpoticmea. CIAJOMETp, JATYUKU MOJIOKEHUS, PACCTOSHUS
U YCKOpPEHUS, TUHAMOMETP, TIOIIMITHAKH, PAKEThI, PhIYar, MOIBUKHBIA 1
HEMOJIBWXKHBIN OJIOKH, HAKIIOHHAS IJI0OCKOCTh, TPOCThIE MEXaHU3MBI B OBITY,
cooOmIarmuecss COCylbl, YCTPOMCTBO BOAONPOBOJA, THIPABIMYECKUI
npecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HAcoc, apeoMeTp,

9XO0JIOT, UCTIOJIb30BaHKE yJIbTPa3ByKa B ObITY U TEXHUKE

TETUUIOBBIE ABJIEHUA

2.1

OCHOBHBIE ITOJI0KCHHS MOJ'IGKYJ'ISIPHO-KI/IHCTI/I'-IGCKOI\/JI TCOpHUHN CTPOCHUA
BCIICCTBA. MOI[CJ'II/I TBép)lOFO, KUOKOTO H ra3006pa3Hor0 COCTOSIHUM

BeuiectBa. Kpucrannuyeckue u amopuble Tena

22

2.3
24

I[BI/I)KGHI/IG qacTull BCUICCTBA. CBs3b CKOpPOCTHU JBWIKCHHA YacCTul C

Temnepatypoil. bpoyHoBckoe nBuxenue, tudpdysus
CMaunBaHue U KallWJUISIPHBIE SBJICHUS

TemnoBoe pacmmpeHue u cxaTue

2.5

TennoBoe paBHOBECHE

2.6

2.7

2.8

BuyTtpennss sueprus. Pabora u Temonepenada kak crocoObl M3MEHEHUs

BHYTpPEHHEH SHEPTUH
Bunel Tenonepenayn: TENJIONPOBOIHOCTD, KOHBEKLINSA, N3TyUYEHUE

HanCBaHI/IC n  OXJaXACHUC TCII. KoanuecTBO TEIIOTHL. YV aenbHas

TEIJIOEMKOCTE:

O=cm(t,—1,)

29

3akoH COXPAHCHUS SHCPTHUHU B TCIIJIOBBIX IIPOLCCCAX. YPaBHeHI/IC TCIIJIOBOTO

OastaHca:
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O +0,+..=0

2.10

Hcnapenue u koHaeHcanus. Mi3aMeHeHne BHyTPEHHEN YHEPTUM B MPOLIECCE
ucrapeHuss M KoHJeHcauuu. Kumnenue xuakoctu. YaenpHas TeIiora

napoo0OpazoBanust: L = Q/m

2.11

BnaxnocTs BO3ayXa

2.12

[InaBnenune u kxpucraumsauus. 3MeHeHHME BHYTpPEHHEW DSHEPIUM IpU

IUIABJICHUH U KPUCTAJUIU3allUM. VY aenbHas TEIJIOTa MaBICHUS:

A=<

m

2.13

BHyTpeHHsAs 3HEprus cropaHusi TOIUIMBA. Y I€lbHAas TEIUIOTa CrOpaHus

TomMBa: ¢ = Q/m

2.14

2.15

2.16

[Tpuniuns! paboTs! TemoBbix Apurarenei. KITJ[ teroBoro apurarens

Ipaxmuueckue pabomol

N3mepenne yaenbHOM TEIUIOEMKOCTH  METAJUIMYECKOTO  IUIMHAPA;
KOJIMYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJOM KOMHATHOW TEMIEpPATypbl
(bUKCUPOBAaHHOM MAacChl, B KOTOPYIO OMYIIEH HArpeThli IMMJIUHID;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArPEThIM LIMJIMHIPOM, ITOCIIE OIyCKAHUS
€ro B BOJIly KOMHATHOM TeMIIepaTypbl; OTHOCUTEILHOMN BIAXKHOCTH BO3/yXa;
YACNbHOW TEIJIOTHl IUIaBi€HUs JbAa. lccienoBaHue HW3MEHEHUs
TEeMITepaTyphl BOJBI IPU PA3TUIHBIX YCIOBHUAX; SBJICHHS TETUIOOOMEHA MpH

CMEIIMBAaHUHU XOJOIHOHN U FOpSI‘-ICﬁ BOJBI; IpOoL€CCa UCITAPCHUSA

Qusuueckue ae6leHuss 6 npupode: TOBEPXHOCTHOE HATSDKEHHE W
KaWUISIPHBIE SIBJICHUS B MPHUPOJE, KPUCTAIIBI B IPHUPOJE, U3ITyuyeHUE
Connna, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI,

TyMaHa, NHEA, CHEra

2.17

Texuuueckue ycmpoticméa: KalmWUISPbl, TPUMEPbl  HCIOJIb30BAHUS
KPUCTAJIJIOB, >KUJIKOCTHBIA TEPMOMETp, AATUUMK TEMIIepaTyphl, TEPMOC,
CHUCTEMa OTOIUICHUS JJOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOuHa,

JIBUTaTEJIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA
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3.1

OnexTpuszanus Tei. J[Ba BUa 3JEKTPUUECKUX 3apsiioB

32 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kyiona
3.3 3aKOH COXpaHEHHMS AJIEKTPUUECKOTO 3apsiaa
34 OnexTpuueckoe moje. HanpskEHHOCTH anekTpudeckoro moussd. [IpuHiun
CYNEPIIO3UIINH JIEKTPUUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu snextpuyeckux 3apsiioB. [leificTBUE 3JI€KTPUYECKOrO MOJS Ha
anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[ToctosHHBIN AneKkTpuuecKuid TOK. JleHcTBUS AekTpudeckoro Toka. Cunia
Toka. Harnpsbxenue.
3.6 I=q/t,U=A/N
DnexTpuyeckoe COIIPOTHUBIICHUE. VY nenbHoe IIEKTPUYECKOE
COIPOTHUBIICHUE:
3.7
R =pl/S
38 3akon OMa 1t ygacTka anekrpudeckoit nenu: I = U/R
ITocnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I =1,. U=U,+U,. R=R, +R,
| | 1 2
3.9 [TapannensHOE COeIMHEHNE TPOBOHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzﬁ.
2 2 -
CwmeriaHHbIe COETUHEHUS TIPOBOTHUKOB
3.10 PaboTa 1 MmomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenna:
3.11 O=I"-R-t
310 OneiT Dpcrena. MaraHuTHOe MoJe MPSMOTO MPOBOJHHMKA C TOKOM. JIMHMM

MarHuTHON MHIYKITUH
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MarautHoe 1oJie MOCTOSHHOIO MarHuTa. B3anMoOIelcTBHUE ITOCTOSHHBIX

3.13
MarHuToB

3.14 JleficTBrEe MarHUTHOTO I0JISI HA IPOBOJAHUK C TOKOM

3.15 OmneiTel @apazes. SABneHue anekTpoMaruutHo nHaykuuu. [Ipasumno Jlenna
IIpaxmuueckue pabomul
M3MepeHue 3IeKTPUYECKOro CONpPOTHBIEHUS PE3UCTOpPA; MOIIHOCTH
AJIEKTPHUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, BO3HHUKAIOIIEIO B IPOBOJHHUKE
(pe3ucropbl, JaMIOYKa), OT HANOPSHKEHUS Ha KOHIAX IIPOBOJIHUKA;

3.16 3aBUCUMOCTH COIPOTHBIEHHUS OT JJIMHBI IPOBOJHUKA, IUIOIIAAU €ro
MONEPEYHOI0 CEUYEHHUS U YJIEIbHOIO COMPOTUBIICHUS.
IIpoBepka  mpaBuia A 3JEKTPUYECKOTO  HAOPSHKEHUS — MpHU
MIOCJICZIOBATEIbHOM COEAMHEHUHM IPOBOJHUKOB; IpaBWia JJs CUJIbI
JIEKTPUUYECKOTO0 TOKa IMpU MNapayIeIbHOM COEIMHEHMH IPOBOJIHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Qusuueckue A6ieHUsi 6 npupode. SIEKTPUYECKUE SIBICHUS B atMocdepe,

3.17 3JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE mojie 3emiu, Apeid
TIOJIFOCOB, POJIb MArHUTHOT'O TIOJIS AJ1s1 XKU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texuuueckue ycmpoucmea. 3NEKTPOCKOI, aMIEPMETP, BOIBTMETP, PEOCTaT,
CUETUUK DIIEKTPUYECKOM SHEPruM, 3JIEKTPOOCBETUTENbHbIE MPUOOPSI,

3.18 HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumeps), ANEKTPUYECKHE
IIPEIOXPAHUTEINH, JIEKTPOMArHuT, JIEKTPOABUIATENb MTOCTOSHHOTO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 DnexkTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpoMarHUTHBIX BOJH

3.20 Jlyuesas monens cera. IIpsimonnHeiHOE paclipoCcTpaHEHNE CBETa

3.21 3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

322 IIpenomiienne cBeTa. 3aKOH MPENOMIIEHHSI CBETA

3.23 Jucnepcus cseta

3.94 JInnza. Xopg myueil B nuH3e. POKYyCHOE paccTOsHME JMH3BL. Onruueckas

' cuna nmuH3sl: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpaxmuueckue pabomul

3.26 N3mepenne ONTHYECKOW CUIbI  coOuparomeld JMH3bI;  (POKYCHOTO

paccrosinus coOuparomnieid JTUH3bI (110 CBOWCTBY pPaBEHCTBA pPa3MEpOB
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npeaMera M HM300pakeHUs, KOrja TMpeAMET pacloliokeH B JIBOMHOM
¢dokyce), mokaszares MpeJOMIICHUs CTEKIIA.

WccnenoBanue cBoiicTBa H300pa)Ke€HUs, IIOJYYEHHOIO C IIOMOIIBIO
coOuparoliei JIMH3bl; U3MEHEHUs (POKYCHOI'O PACCTOSTHUS IBYX CI0KEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa PEJIOMIIEHHSI CBETOBOIO JIy4da OT YIJIa aJeHUs Ha

Ir'paHUIEC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUs 8 npupode: 3aTMCHU COJ'IHI_[a u .HYHI)I, OoBeE€Ta TCIi,

327 OINITUYECKHUE ABIICHUS B aTMOcdepe (1BeT HeOa, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmea: OYKHU, NMEPUCKOIN, (OTOANNapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBBIE SBJIEHUA
Al PagnoaktuBHOCTB. Aunb(a-, Oera-, raMma-u3inydeHus. Peaknum anbda-u
’ OeTa-pacnaga
42 OmnbiTl Pezepdopna nmo paccesHuro anbga-yactull. [lnanerapnas mozaens
. aToma
4.3 CocraB aromHoro sjpa. M3oromsl
4.4 Ilepuon nonypacnaga aTOMHBIX S7Ep
4.5 SnepHble peakyy. 3aKOHBI COXPAHEHUS 3apsAA0BOT0 U MACCOBOT'O UUCEI
Qusuueckue s61eHUs 8 Hpupode: E€CTECTBEHHBIM pPaJHMOaKTUBHBIN (oH,
4.6 KOCMHUYECKHE JIy4d, PaJlMOaKTUBHOE M3JIyYEHHE MPHUPOJHBIX MHUHEPAJIOB,
JEMCTBUE paJlMOAKTUBHBIX U3JTyUYEHUI HA OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBUIYAJIbHBIN JO3UMETD,

kamepa BunbcoHa, siiepHasi sHEpreTuKa
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