MUHUCTEPCTBO NPOCBEIEHUSI POCCUNCKOM ®EAEPALIMU
MunucrepcTBo 06pazoBanus, HAYKH U MOJIOAEHKHON MOJTHTHKH
Kpacnoaapcekoro kpas
MyHnuunnanasuoe o6pasosanne Hosokybanckuii paiion B auue
AAMHHHCTPALUHH MyHHUHNIA/IbHOT0 0OpasoBanus HoBokybanckuii paiion
MynuuunanbHoe 061eo6pasoBaTesibHOe GIOIKETHOR yupeskaeHHe
rumuasust Ne2 um. U.C. Konecunkosa r. Hosoky6ancka
MYHHUMNAIBHOr0 00pa3oBanusi HoBokyGanckuii paiion

PACCMOTPEHA COI'JTACOBAHA YTBEPX/IEHA
Ha METOINYECKOM 3amectutens qupektopa o Jlupexrop MOBYI Ne2
OOBEIMHEHUH yUHTEIEH HAY4YHO-METOIMYCCKOMN mv. VL.C. Konecrukosa
Gu3nKo-mMaTemaTnueckux pabore
JMCLHTUIHH MOBYT Ne2 r. Hospky6a Ka,
MOBVYT" Ne2 M. M.C. Konecnukosa
uM. M.C. KosiecHukosa r. HoBokybOancka i
r. HoBokyGaHcka J/ Y \g 1. Epemees
PykoBoamTesns gt ~. B.bonnapenko Hpmca4 {/595

A7 Kyxens E.A. «29» aBrycra 2025 . oT «29» aBrycra 2025 T.

«28» aBrycra 2025,

PABOYASI IPOTPAMMA
(ID 7858527)

yuebHoro npeamera «®uszuka. bazosblii ypoBeHb»

11 oOydaromuxcs 7-9 kiaccos

r. Hosoky6anck 2025



MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOTPaMMBbl, NPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS M OpPraHU3alUIi0 H3y4yeHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COJAEp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qu3uke pa3zpaboTaHa € MENIBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IMOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpEAINOJiaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTYYSHHSI BHIBOIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTEe/IbHbIE MPOTPAaMMBl, YTBEPKIAEHHOM  peIIeHHEM



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

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX Iejield MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

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

NpUOOPETECHUE YMEHUIN ONMUCHIBATH U OOBACHATH (DU3UUYECKHUE SIBICHUSI C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITTOJTHATH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE WH(OPMAITUH;

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

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

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

[Ipennaraemeplii B mporpaMmmMe no (pU3MKe MepedyeHb JadbopaToOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa 1Mo (U3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

®dusnueckne BenuuyuHBL. M3Mepenune Qu3ndeckux BenuuyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3y4yaloT TMPUPO.Y.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, IOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHUE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaemMoro aBieHuss. Onucanne GU3NIECKUX SIBJICHUN ¢ TTIOMOIIbIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, DJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SIBJICHHUSI.

2. Dusnueckue NpuOOPsl U MPoLEaypa NPAMbIX U3MEPEHUI aHAJIOTOBBIM H

1U(POBBIM NPUOOPOM.

Jlabopamopuwie pabomul u onvimol.

1. OmnpeneneHue UEeHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.

2. M3mepeHue pacCTOSHUM.

3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.

4. OnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NHpU MOMOIIMA >KMIKOCTHOTO TEpMOMETpa U

JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3znes 2. IlepBoHavabHbIe CBECHUS 0 CTPOEHUH BelleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmkenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
Temneparypoil. bpoyHoBckoe nBumxkenue, auddysus. B3aumonelicTBue YacTuil
BEILIECTBA: IIPUTKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyzuu.



3. HabGmiomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dbotorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TEIUVIOBOIO PACIIMPEHUS Fa30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

Pa3nen 3. JIBuikeHHe U B3aUMOIeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpellHsAsI CKOPOCTh NPU HEPAaBHOMEPHOM IBWKEHHH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenue uHepuMH. 3aKOH MHEpUUHU. B3anMopneiicTBue Tel Kak NpUYMHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BbEMa BEIIECTBA.
Cwita Kak XapakTepUCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenue cuwibl C MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS W CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHoxeicTBytomas cuii. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabOnroneHue U3MEHEHUs] CKOPOCTH TIPU B3aUMOJICHCTBUU TE.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimol.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue CpeHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa 1o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO TeNa.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPBIMU TEJIAMH, KUIAKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

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

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

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

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

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

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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

o vk w N e
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Pazgea S. Pabora u MOIIHOCTB. JHeprus.
Mexanudeckast pabota. MOITHOCTb.
[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi ppluara. [IpumeHeHHMe TmpaBWiia paBHOBECHsI pbluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.

Mexannueckas dsHepruss. KuHeTmueckas W TOTCHIMAJIbHAS DSHEPIUs.
[IpeBpallieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Ompenenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIBHOW MOBEPXHOCTH.
2. HccrnenoBaHue yCIIOBUM PaBHOBECHS pblyara.
N3mepenne KII/] HakJIOHHOM IJIOCKOCTH.
4. M3ydyeHune 3aKOHA COXPaHECHUS MEXAHUYECKON DHEPIUU.
8 KIIACC
Pa3zgeua 6. TenuioBbie siBJICHHS.

OCHOBHBIEC TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJIIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUH MOJEKYJIIPHO-KHHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. T€MIOBOE paClIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactuill. Buytpennsas osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpPrHUM:
TeIrIonepeaaya 17§ COBEpULICHNE paboThI. Bunsr TEIUIONEepEeAaUM:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIIoBoro Oamanca. IlmaBmenue wu
OTBEPJICBAHUE KPUCTALUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JIABJICHHSI.

BnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuuner pabotsl TermaoBbix aBurarenei KIIJ[ termoBoro asuraresns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. HaGmrogeHue 6pOyHOBCKOTO JBUKECHUSI.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3za IpU WU3MEHEHHU OOBbEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/ieHue Tpy COBEPLUICHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.
Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.
OnbITHI, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.
[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPrud Tella B Ppe3yJbTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.
UccnenoBanue siBeHUsI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM M
ropst4er BOJIBL.
OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.
Onpenenenue yaeabHOW TEMIOEMKOCTH BEIIECTBA.
HccenenoBanne nporecca UCIIapEHNs.
OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazgea 7. JinekTpuyeckue 1 MarHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apsbKeHHbIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

Onektpuueckoe mnojne. Hanpsok€HHOCTH 3nekTpudeckoro mods. IIpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbBHOE  COECIUHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM M €T0 3HAUYEHUE IS KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAaX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKUX 3apsIA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH Pa3/IeJICHUS MOJIOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHHS 3JIEKTPOMAarHUTHOW WHIYKIUU.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpPE3 pPE3UCTOpP, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAINPSHKCHUW IIPU  ITOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa, MAYIIETO Yepe3 JaMIIOUYKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHUTHOTO TMOJs  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U 3y4eHHe paboThl ANEKTPOABUTATENSL.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KUIACC
Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCHUTENIBHOCTE MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE NPSAMOJIUHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHENRHOe nBMKeHUE. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe mpsiMOJiMHENHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel [ annmes.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u wactora oOpalleHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3ak0H HptoTona. Bropoii 3akon Hetotona. Tpetnit 3akon HerotoHna.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs IOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynec Tena. M3menenne nmvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHust. CBs3b d3Hepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MNOJHATOro Hajl
IMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtou npyxuHsl. Kunetnueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMUeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUM TEI.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKON PHEPTUU TP ABHXKEHUU Tela MO ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONW CKOPOCTHM MYTH OTHOCATCS KaK PsJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHUH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.
11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.
Pa3znen 9. Mexannueckne KoJie0aHUA M BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UH(ppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.
PacnipocTpanenue npoAoabHbIX U MTONEPEUYHBIX BOJIH (Ha MOJENN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.
AKYCTHYECKUHN PE30HAHC.
Jlabopamopnvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO

I L

MasiTHUKA.
2. OmpeneneHue 4acTOThl M IEpHOa KoieOaHui MPy>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJeOaHUN MPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUW Ipy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuii
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOIHOTO IMaICHHUS.
Pa3znen 10. D1eKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MoOJie.  JJEKTpOMarHuTHble  BOJIHBL.  (CBoMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.
Pa3nen 11. CBeToBbIe SIBJIEHHUS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactipoctpanenue cBera. 3atmenust Connna u Jlynsl. Otpaxkenue ceta. [Lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

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

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

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

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

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMJIEHUS CBETOBOTO Jiy4ya OT yrIJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHNIO OEJI0r0 CBETA B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pazgea 12. KBaHTOBbBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTJIONIEHNE cBeTa aTOMOM. KBaHTHI. JIMHEWYaThIe CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTp BOgopo/a.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIHHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETro Kypca (PU3UKH, a TakkKe JUIsl MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbHOCTH, Ha OCHOBE KOTOPBIX 00€CTeuynBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJy4YEHHBbIE 3HAHMs, pelaTh 3aJa4d, B TOM YMHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

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

HAa OCHOBE TIOJNIyYCHHBIX 3HAHUU pAaclO3HaBaTh M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

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

OOBSICHATH Hay4YHbIE OCHOBBI HAmMOOJIee BAXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



INJIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUSA
N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIETr0o 00pa3oBaHuUs

y oOyuatoierocsi 6yayT copMUpOBaHbI CIEAYIONIME JTUUHOCTHBIE PE3yIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
duznyecKoil HayKu;

- ICHHOCTHOE OTHOIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

2) rpamJIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>K/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKCHUMN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIHHO-3THUUYECKUX MPUHILUIOB B JEATCIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUATHUE ACTETUUYECKUX KaueCTB (PU3NUECKON Hayku: €€ rapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHSI TEXHOJOTMM, BAXKHEUILIEN COCTAaBIISIOLICH
KYJBTYPBI;

- pa3BUTHE HAy4YHOU JI0003HATEIBLHOCTH, HMHTEpeca K MCCIEeI0BaTEIbCKON
NEATEIIbHOCTH;

5) dopvupoBaHus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HAHWE IIEHHOCTHM O€30MmacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXHOCTH MpaBUi O€30MaCHOrO TIOBEICHUS Ha
TpaHCTIIOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(OpMUPOBAHHOCTh HaBbIKa peduieKCMH, NpPU3HAHME CBOETO IpaBa Ha
OIMOKY M TaKOT'0 K€ MpaBa y IPyroro 4eaoBeKa;

6) Tpya10BOro BOCIIUTAHUS:

- AKTUBHOE Yy4YacTHE B PELICHUHM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3allui, TOoOpoja, Kpas) TEXHOJOTUYECKOH W



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM YHCIE U (PUIMUECKHUX
3HAHUM;

- HHTEPEC K MPAKTUIECKOMY M3yUYEHUIO TTpodeccuil, CBsI3aHHBIX C (PU3UKOIL;

7) 3K0JIOTM4€CKOI0 BOCIIUTAHMSA

- OpUEHTAIMs HAa NMpPUMEHEHHE (U3MUYECKUX 3HAHUM JUIs pellieHus 3a1ad B
00JIaCTH OKpY’KaIOIIEH Cpenabl, IJIAHUPOBAHMS IOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI JIJIs1 OKPYXKAIOLIEN CPEIbl;

- OCO3HaHHUE II00AJIBHOTO XapakTepa 3KOJOTHYECKUX MNpoOJIeM U MyTed HX
peuieHus;

8) agmanTanum K M3MEHSIOIUMMCH YCJOBHSIM COLMAJIBHONW M NPHPOSHOH
cpeabl:

- TOTpeOHOCTh BO B3aUMOACHCTBHM TPHU BBIOJHEHUH WCCICJOBAHUN H
OPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTUX;

- TIOBBIIIEHHE YPOBHA CBOEH KOMIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
NEeSATENbHOCTD;

- IOTPEOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (OpPMYIUPOBAThH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

- OCO3HaHue J1e(pUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JacTu
bu3uKu;

- IUTAHUPOBAHUE CBOErO Pa3BUTHS B NPUOOPETEHUH HOBBIX (U3UUYECKUX
3HAHUM;

- CTpEMJICHHE aHAIM3UPOBATh U BBISBIATH B3aUMOCBS3H MPUPObI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

- OLIEHKa CBOMX JECHCTBHM C YYETOM BIMSHHUS Ha OKPYXAIOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI
B pe3ynbraTe OCBOEHHsI TporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOIO

oO1iero 06pa3zoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHbIC YUCOHBIC JEHCTBUA,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YIeOHbIC ICHCTBUS.

Ilo3HaBaTeJbHBbIC YHUBEPCAIbHBIC YUeOHbIC 1eiiCTBUSA

ba3zoBble JJornueckue aAelcTBUA:

e BBIBISITH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKU OOBEKTOB
(s1BNIEHUI );



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TNPH W3YYCHUU (PU3NIECKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHWE HECKOJIBKHUX BapHAHTOB PEIICHUs, BHIOOpP HambOojee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBaHMS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pELIaeMble 3aJaydl  HECIOXKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOW TeMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pELICHUE 33JaYd U MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)XaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BEITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);
NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;
NPUHUMATH IIEJTH COBMECTHOW JIESATEIILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABJICHUIO ¥ KOOPAMHUPYS CBOW JEHCTBHS C JPYTUMHU
YJIeHAMH KOMaH/Ibl,
OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.
PeryisiTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIE IeiiCTBUS

Camoopranusauus:

BBISIBJIATh NIPOOJIEMBI B JKMU3HEHHBIX M Y4YEOHBIX CUTYyalUsiX, TPEOYIOLIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHHs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENIEHO COCTaBJIATh AJITOPUTM PELIeHUs (PU3HUECKOH 3aJauul WK
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYallUH Y MpeAjiarath IJad €€ N3MEHECHUS;
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEHOCTMDKCHHUS)  PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCHUTH KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIEC B XOJ BBIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSATENILCTB, WM3MCHHMBIIUXCS CHUTYyallMi, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ce0s HA MECTO JAPYroro yejioBeKa B XOJE CIopa WU JUCKYCCUHU
Ha HAyYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU perieHH HU3NIECKUX 3a71a4 UK
B YTBEPXKIACHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MIPABO JIPYTOro.

HPEAMETHBIE PE3YJIBTATBI



K xonIy 00yuenus B 7 Kijiacce mpeaMeTHBIC pe3ybTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUYaOIINXCS YMEHUH:

UCIIOJIB30BaTh  MOHATHSA:  (U3MUECKME M XUMHUYECKHE  SIBJICHMS,
HAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAsS
cwia,  gedopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOITHECS COCY/IbI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMUKCHHE YacTHUIl BEUIECTBA,
PaBHOMEpPHOE  JIBIJKEHUE, HEPABHOMEPHOE  JBWKEHHE, HHEpIUs,
B3aMMOJICICTBHE TEJ, paBHOBECHUE TBEPJIBIX TEN C 3aKPEIUIEHHON OChIO
BpallleHus, Tepefada JaBICHUA TBEPABIMU TElaMH, >KUIAKOCTIMH U
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE TeJl, [PEBpAIICHUS
MEXaHUYECKON PHEPrHH) MO OMHCAHUIO MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;
pacmo3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPHI ABMXKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbI TPEHHs B NPUPOJIE U TEXHHUKE, BIHSIHHE
aTMOoc(epHOro JaBJICHUs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJOBeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OTKCHIBaTh M3yYEHHBIC CBOIMCTBA TN M (PU3NUYECKUE SBICHHUS, UCIIOIb3YS
dbu3nYecKre BEIMYMHBI (Macca, O0O0BEM, IIOTHOCTH BEIECTBA, BpEMS,
nyTh, CKOPOCTb, CPENIHSAS CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSDKECTH, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYECKas padoTa, MOILIHOCTh, IUIEYO CHIIBI,
MOMEHT CHWJbI, KO()(PHUIMEHT TOJE3HOTO [EHUCTBUS MEXaHHU3MOB,
KUHETHYeCKass U TMOTEHIMalbHAs 3HEPTus), MpHU OMHUCAHUU IPaBUIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICT  HUCHOJB3YEMBIX  BEJIMYMH, UX
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIINE JAHHYI0 (PU3WYECKYIO BEJIMYMHY C APYTUMHU BEIMIMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHs CHII (BAOJb OJHOW MpsiMOi), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU



SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMKMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3MUECKUE SIBICHUSA, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbIE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PAcCUEThl, HAXOAUTH CIPABOYHBIC
JAaHHBIE, HEOOXOAUMBIE U1 PEUICHUs 3a/1ad, OLICHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINMYNHBI,

pacno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU HOMOIIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBI pe3yJbTaT, HAaXOJWUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
MPEANOJIOKEHN, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BAHHS,
3aMMChIBATh X0/ ONbITAa U POPMYIUPOBATH BBIBOJBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Telna,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABWXKYILIErOoCs Tela OT BPEMEHW [IBH)KEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT TUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
yIPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIEAOBaHUs, COOUpaThb YCTAaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl U TPaPUKOB, JENaTh BBIBOJBI MO PE3yIbTaTam
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTpyKEHHOE B JKHJIKOCTh TeJ0, KOI()PHUIMEHT Mone3HOro AeucTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHUCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBax (pM3MYECKHUX SBJICHUH U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH CpefIe;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIIMIO, KOTOpas SIBISIETCS NPOTHBOPEYMBOM WMIM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypchl cetn MIHTEpHET, BrajgeTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOILIEHHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX WCCIENOBAHWN, MPU O3TOM TPAMOTHO HCIIOJIb30BaTh



U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COMPOBOXKIAThH
BBICTYIUICHUE ITPE3EHTALINEH;

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

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

WCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TETJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOW JBUTATEb,
AJIEMEHTAPHBIN ANEKTPUUYECKUN 3apsAll, FIEKTPUUYECKOE IMOJIE, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIaBJIEHHWe, KpUCTaJUIM3alus (OTBEpEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAS MHITYKIIHS)
[0 OINWCAHWID HMX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpE, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuH, Jpedd MoroCcOoB, pOJdb MAarHUTHOTO MOJIA JJIsS KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJBHASI BIAXXHOCTH BO31yXd, JJICKTPUUYECKUM 3apsn,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCHOJIb3YeMbIX BEIUYMH, 0003HAUEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3aIlMChIBaTh €r0 MaTEMaTH4YEeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
[IaroB ¢ Omopoid Ha |—2 M3yYeHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHIH,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUSL 3aJlauyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYJIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIOIb3Yysl ONHCAHUE HCCIIEIOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(du3znyecKuX CBOWCTB Tel (KaNUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTPHU3alUs TEI W B3aWUMOJCHUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJiM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA MPOBOJHHUK C TOKOM, CBOWMCTBA A3JEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
IpoBepsieMble MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MUECKHX BEJIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAN TOMEePEeYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUSI, CIEAys NPEIJOKEHHOMY IUIaHy, (DUKCUPOBAThH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHUE NPOBOAHMKA, padoTa W
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUJIAaHUPOBATH M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

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

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETP, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIEC IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Heneil ¢ mociuea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHUX LETel;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHMs 3/10pOBbS U COOJIOACHMS
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNIATH HMH(POpPMAIUIO, KOTOpas
SBJISIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MIPU BBINOJHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpazoBaHusi UHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJEp)KaHUsl, B TOM 4YHUCJIE€ MYOJIMYHO NPEACTABIATh PE3YJIbTaThl
MPOEKTHOM WJIM HMCCIIEOBATENBCKON NEATEbHOCTH, MPU 3TOM IPaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
IPOLIECCOB paclpenesaTh OOA3aHHOCTH B TPYIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33Jja4aMHU, CJIECIUTh 32 BBINOJIHEHUEM IUIaHA ACUCTBUNA U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

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

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyras, mjaacThueckas), TpEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, ajibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOHOE
NaJIecHUe TeJI, PABHOMEPHOE JBUKEHUE MO0 OKPY>KHOCTU, B3aUMOJICUCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pasiiodkeHne OeNoro CBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHHUE TIaHeT COMTHEYHOU CHCTEMBI, PEaKTUBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBeTa Tel,
ONTUYECKHE SIBICHUS B TPHUPOJE, OMOJIOTMYECKOE JIEWCTBUE BHUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3Iy4EeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOTL3YS
dbu3nueckue BENUYUHBI (CPEHSASI W MTHOBEHHAs CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DHEPIHs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), TP ONMUCAHUN
MPaBUJIBLHO TPAKTOBaTh (U3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEITUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IIPOIIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MACCOBOTO YHCE



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

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTEpa: BBISBIISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJIUCTUYHOCTh IOJYYEHHOrO0 3HA4YeHUA (pu3ndeckon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHMS, JeNaTb BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl rpy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKajie W CBOWMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JIMHEHYaThIX CHEKTPOB H3IIyUYECHMUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAYeHHE M3MEpseMOM BeIUMYUHbI ((POKYCHOE paccTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crocoba M3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM [IBIKEHUM 0€3 HayalbHON CKOPOCTH, Iepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHUE CBOOOIHOrO MaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIUCHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, cOOMpaTh SKCIEPUMEHTATbHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHUS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

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

pa3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIUMBI JCUCTBUS HW3YYCHHBIX MNPHOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUusA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CTHIEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
OpU pPEUICHUH Y4eOHO-TIPAKTUYECKUX 3a1ad, ONTHUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpArOLIEH JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OMpeeNIeHUs] JOCTOBEPHOCTH MOJYY€HHON MH(OpMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TIPU 3TOM T'PAMOTHO  HCIIOJNb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHHUKOB.
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HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHClIe (PU3NYECKUE SBJICHUS B MPUPOJE,
IIPUA 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3HUECKUX SBICHUMN

14

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKUE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaTb (PU3UYECKUH CMBICI HCHOJb3YEMbIX BEIMYUH, HX
0003HaueHHSI ¥ €AUHUIIB! (PU3MUECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCUMOCTEH
(bu3n4ecKUX BeITUUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (puU3MUECKUE SIBIECHUS U MPOLECCHI,
UCIIONIb3Ysl W3YYEHHBbIE 3aKOHBI, IIPM 3TOM [JaBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

1.6

1.7

OOBSCHATh (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallUd MPaKTUKO-OPHUEHTUPOBAHHOTO
XapakTepa: BBIABIATh INPUYUHHO-CIEACTBEHHBIE CBS3M, CTPOMTH
oObsicHeHne w3 1 — 2 JIOTMYEeCKHX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, (PU3MUECKUX 3aKOHA MIIH
3aKOHOMEPHOCTHU

pemath pacy€THbie 3a1aud B 1 — 2 JMeHCTBUSI, UCIIONB3YSl 3aKOHBI U
dbopMyIbl, cBs3bIBaIONINE (U3MUECKHE BETUYMHBI: HA OCHOBE aHaN3a
YCIOBHUS 3aJladyd 3allMChIBaTh KPATKOE YCIOBHUE, IMOACTABIISATh
buznueckre BeNUYMHBI B POPMYIIBI M IPOBOJUTH PAcU&Thl, HAXOAUTH
CIIpaBOYHBIC JaHHBIC, HEOOXOIMMBIE JJIS PEIIeHUs 3a/1a4, OIICHUBATh
PEATUCTUYHOCTD MOTYYCeHHON (U3UUYECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH TMOMOIIA
(U3UYECKUX METOJIOB, B OINHWCAHWHM WCCIICIOBAHUS  BBIICTATH
mpoBepsieMoe  MPEANoNoXKeHue  (TUMoTe3y),  pa3iudarb |
WHTEPIPETHPOBATh TOJYYCHHBIA PE3yJIbTaT, HAXOJIUTh OIINOKH B
XO0JI€ OMBITA, JIENATh BHIBOJIBI 110 €r0 PE3yJbTaTam

1.9

MPOBOAMTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX  CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMbIC
MPENNONIOKeHNUsI, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO




000py/I0BaHus, 3aMUCHIBATh XO/JI OMbITa U (HOPMYIUPOBATH BHIBOBI

1.10

BBIMOJHATh MPSMbIE M3MEPEHUS C HCIIOJIb30BAHMEM aHAJOTOBBIX H
U(POBBIX MPUOOPOB, 3aMMCHIBATh IOKA3aHUs NMPUOOPOB € YIETOM
3aJIaHHON a0COJIFOTHOU MTOTPEITHOCTH U3MEPEHUI

1.11

MPOBOAWTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAaHUEM IMPSAMBIX H3MEpPEHUI,
y4acTBOBaTh B IJIAHUPOBAHUM Y4e€OHOTO HCCIENOBaHUs, COOUpATh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMSI, CIIEAYys NPEUI0KEHHOMY IUIaHY,
¢bukcupoBaTh pe3yibTaThl IMOJTYYEHHON 3aBUCHUMOCTH (PU3UUECKUX
BEJIMYMH B BUJIE TIPEUIOKEHHBIX TaOJIUI] U TPAQHKOB, JIEJIaTh BBIBOIbI
10 pe3yJbTaTaM UCCIEI0BAHUS

1.12

1.13

IPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MYECKHX BEIMYUH, CIELys
NPEUI0KEHHONW MHCTPYKIMH: TIPU BBIOJHEHUN MU3MEPEHH COOMpaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOU
BEJINYUHBI

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu  pabore ¢
1a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

1.18

1.19

yKa3plBaTh NPUHIUNBI  JCHCTBHS NPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTEpHU30BaTh IPUHLUIBI JIEUCTBUSA H3YyYCHHBIX
npuOOpOB M TEXHUYECKHX YCTPOWCTB C IMOMOUIbIO UX OIMCAHMUS,
UCMONb3ys 3HaHHUA O CBOMCTBax  (puU3MUECKUX  SIBIEHUM U
HE00X0IMMBbIe (PU3NIECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPAaKTUYECKOTO UCIOJIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HU i1 oOecriedeHHsi O€30MacHOCTH TpPU  OOpamieHuu ¢
npubOpaMu U TEXHHYECKHUMH YCTPOMCTBAMH, COXPAHECHUS 3/I0POBbs U
COOITIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIISATh OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M NyTEM CpPaBHEHUS Pa3IUYHBIX HCTOYHHMKOB
BBIJIEJIATE MH()OPMALUIO, KOTOpasl SBISETCS NPOTHMBOPEUMBON HIIU
MOET OBITh HEJOCTOBEPHOI

UCIOJIb30BaTh npu BBITIOJTHEHUH Y4eOHBIX 3a/1aHui
HaYYHONOMNYJSIPHYIO ~ JUTEparypy  (U3MYECKOrO  COAEpKaHus,
CIpaBOYHBbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BiIageTh
npuéMaMM KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HHPOpMaIUH
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMUCbMEHHbBIE U YCTHBIE COOOIEHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIepXKaHHus, B TOM YHCJe MyOJIMYHO JeNlaTh KpaTKue COOOIIEHUs O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIIEJOBAaHUM, MpU 3TOM
IrPaMOTHO HCIIOJIb30BAaTh W3YYEHHBI MOHATUHHBIM ammapar Kypca
(bU3UKH, COMPOBOKIATH BHICTYIIJIEHUE MPE3eHTauel

IIPY BBITIOJTHEHUH y4€OHBIX MMPOEKTOB M UCCIIEIOBAaHUI pacipeeaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABICHHBIMH 3a/lauaMH,
CIEINTh 3a BBIITOJIHEHUEM IUIAHA JIEWCTBHM, aJIE€KBAaTHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHUKaTUBHOE B3aUMO/ICHCTBHE, YUHUTBIBASI MHEHHE
OKPY’KaOIIHX
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1.2

HCIIOJIB30BaTh IOHATHA

pa3jinyaTrb ABJICHUA 10 ONMHCAHUIO HUX XapPaKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘ICCKO€ SIBJICHUEC

13

14

1.5

pacrio3HaBaTh IPOSIBICHHME M3YyYEHHbIX (PU3MUECKUX SIBIECHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1ady B Y4eOHYIO, BBIIEIATH
CyIIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

OMHKCHIBATh H3YYCHHBIC CBOHCTBA Ten U (DU3UYECKHE SBICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBIC  HCIOJB3yeMBIX  BEJIIMYUH,
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEJIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIINE JaHHYI (U3MYECKYI0 BEIUYHHY C JIPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIECCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro  MaTEeMaTU4YeCKOe
BBIPAKCHHUE

1.6

1.7

1.8

OOBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallu IPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISITH IPHYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH O0bACHEHHE 3 |
— 2 JOrMYEecKUX IIaroB ¢ Momompio 1 — 2 u3ydyeHHBIX CBOICTBa
(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHUE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI1 pelIeHHs 3aJadyd, BbIOMPAaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelIeHUs, MPOBOAUTh pacuy€Thl U CPaBHUBATH
NOJy4eHHOEe 3HaueHue (U3MYeCKOW BETUYMHBI C H3BECTHBIMHU
JTAHHBIMU

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MpPHU IOMOIIU
(bU3NYEeCKUX METOJIOB, UCTIONb3Ys ONKMCAHUE UCCIIEJOBAHUS, BBIACTATD
MIPOBEPSIEMOE TIPEIIOJIOKEHUE, OLICHUBATh IPABUIBHOCTH IMOPSIKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1€IaTh BbIBOIbI

1.9

1.10

MPOBOANTH OMBITHl MO HAOMIONECHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX  CBOWCTB  Tel:  (POPMyIHpOBaTH  IPOBEPSEMBIC
MPEIINONIOKEeHNUs, CcoOUpaTh  yCTAaHOBKY M3  MPEATIOKEHHOTO
000pyTI0BaHNSI, ONTUCHIBATH XOJT OTBITAa U (HOPMYIUPOBATH BHIBOJIBI
BBIMIOJIHATH TpPSMbIE HM3MEPEHUsI C HCIOJIb30BAHUEM aHAJIOTOBBIX
MPUOOPOB U JATYMKOB (PU3UIECKUX BEITUYNH, CPABHUBAThH PE3YJIHTATHI
U3MEpEHUi ¢ yuéTOM 3a/1aHHOM a0CONIFOTHOM MOTPEITHOCTH

1.11

MMpOBOAUTDH HCCICAOBAHUC 3aBUCHUMOCTH OI[HOﬁ (I)HSI/ITICCKOP’I
BCIIMYHUHBI OT JIperﬁ C HCIOJB30BAHHUEM IIPAMBIX H3MepeHHﬁZ




1.12

IUTAaHUPOBATh HCCIIEOBaHUE, COOMpaTh YCTAaHOBKY U BBIMIOJIHATD
U3MEpeHus, cienysd  MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJE TaOnull U TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIETOBAHMS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUPATh IKCIEPUMEHTAILHYIO YCTaHOBKY,
ciaenys TpPEMIOKEHHOM MHCTPYKUMHU, U BBIUMUCIATH 3HAUYCHUE
BEJIMYUHBI

1.13

1.14

coOmofaTh TpaBWia TEXHWKH Oe3omacHoCTH mpu  pabore ¢
71a00paTOPHBIM 000PYIOBaHUEM

XapaKTepu30BaTh MPUHIUINBI JIEHCTBUA W3YYCHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHHSA, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA U HEOOXOIUMbIE
(du3nyeckre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacrio3HaBaTh MPOCThIE TEXHUYCCKHE YCTPOHCTBA U M3MEPUTEIIHHBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
DJIEKTPUUYECKUX TEMed C TIOCIeAOBaTeIbHBIM U MapaluIeIbHbIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
DJIEMEHTOB 3JICKTPUYCCKHX IICTICH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HM i1 obOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOdOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3I0POBbSI U
COOITIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEJICHHUS B OKPYIKAIOIIEH cpejie

OCYIIECTBIISATh MOUCK MHPOPMAIUHN (PU3HUIECKOTO COACPKAHKS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIMXCS 3HAHUM M MYTEM CpaBHEHUS
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACIATH WHGOPMAIUIO, KOTOpas
SBIISIETCS] IPOTUBOPEUUBON MITH MOKET OBITh HEJOCTOBEPHOM

1.18

UCMOJIb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMH  HaAy4HO-
MOMYJSIPHYIO JIUTEPATYpy (PHU3MUECKOro COJEp KaHUs, CIpaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeTr; BiameTts  npuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHusi MHGOPMAIIMU U3 OJIHOU
3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbIE M KPATKHUE YCTHBIE COOOIIEHMUS,
0000m1as uHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO
COJepXKaHUsA, B TOM 4YHUCIE MyOJIMYHO MPEACTABIATh PE3YIbTATHI
IIPOEKTHOM WM HCCIIEN0BATENbCKON JIEATENbHOCTH, MpPH ITOM
IpaMOTHO HCIHOJb30BaTh HM3Y4YEHHbIM MOHATUHHBIN ammapar Kypca
(GU3HKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTaluel

MIPHU BBITIOJHEHUN YYEOHBIX MPOEKTOB M UCCIENOBAHUN (PU3NIECKUX
MIPOLIECCOB PaCHpPEeNiITh 00sI3aHHOCTH B TIPYIIE B COOTBETCTBUU C
IIOCTABJIICHHBIMU  3aJla4aMH, CJIEAUTh 3a BBIIOJHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTh TPYIMIMbBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE€  B3aWMMOJICMICTBHE,  MpPOSBISIL  TOTOBHOCTh
pa3pemniaTb KOHQIUKTHI




9 KUIIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11
1.2

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

pa3jinyaTrb ABJICHUA 10 ONMHCAHUIO HUX XapPaKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)H3H“I€CKO€ SIBJICHUC

13

14

1.5

pacrio3HaBaTh IPOSIBICHHME M3YyYEHHbIX (PU3MUECKUX SIBIECHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1ady B Y4eOHYIO, BBIIEIATH
CyIIIeCTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUIN

OMHKCHIBATh H3YYCHHBIC CBOHCTBA TeN MW (DU3UYECKHE SBICHHS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBIC  HCIOJB3yeMBIX  BEJIIMYUH,
0003HaueHHsI ¥ €AUHUIIBI (PU3MUYECKUX BEJIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME JAaHHYI (U3HYECKYI0 BEIUYHHY C JIPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpapUKd  M3YYCHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBICHUS H TPOIECCCHI,
WCIIOJb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3allMChIBaTh €ro  MaTEeMaTU4YeCKOe
BBIPAKCHHUE

1.6

1.7

1.8

1.9

OOBSICHATH (PU3UYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallu IPaKTHKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSCHEHUE U3 2
— 3 JOrMyYecKuX IIaroB ¢ IMOMOIIbI0O 2 — 3 HM3yYEHHBIX CBOICTBa
(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemiate pacu€THele 3ama4yd (omUparoImuecs Ha cucremy u3 2 — 3
YpaBHEHMI), HCHOIb3ys 3aKOHBl U  (OPMYI]bI, CBS3bIBAIOILUE
(Gu3nyeckue BENIMYMHBI: HAa OCHOBE AaHalu3a YCIOBHA 3aJadu
3allChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HENOCTAOIIUE WM
M30BITOYHbIE JaHHbIE, BEIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHMBATh PEATUCTHUYHOCTD
MOJIyYEHHOT0 3HauY€HUs (PU3MUECKOI BEIIMUMHBI

pacmo3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXHO PEIIUTh TPU TTOMOIIH
(bU3NUECKUX METOJIOB, HCIIONB3Ys OMUCAHUE HCCIEIOBAHUS, BBIICTSAThH
MpOBEPsieMOe TPETIONOKEHHE, OIIEHWBATh TPABUIHLHOCTh TOPSIIKA
MPOBEJCHUS] UCCIICOBAHUSA, [I€NIaTh BBIBOJBI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOICHHIA U OITBITOB

MPOBOJIMTH OIBITHl 10 HAOJIOJCHUIO (U3WYSCKUX SBICHHA WIN
(bU3UYECKUX CBOWCTB TEN: CAMOCTOSITEIHbHO COOMpPATh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX H3MEPEHHI,
ompesieNisis CpeAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHoe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba
HU3MepeHus (M3MEPUTENBHOTO TPUOopa)




1.11

MPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIHYUH C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMN: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHUpPOBATH pE3YIbTAThI
MOJTYYEHHOW 3aBHCHUMOCTH (DM3MUYECKUX BEIUYMH B BHJC TaOIHIH
rpaduKoB, JeaTh BBIBOJIBI [0 PE3yJIbTaTaM UCCIIEOBAHMUS

1.12

MPOBOAUTH  KOCBEHHbIE  HM3MEPEHHUS  (PU3UUYECKHX  BEIUYMH:
IUIAHUPOBAaTh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATh M3MEPEHUs, Cleaysl MPeJJIOKEHHOH HHCTPYKLIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIU3UPOBATh IIOJyYEHHBIE
pe3ynbTaThl C YUETOM 33JaHHON MTOTPENTHOCTH U3MEPEHUI

1.13

1.14

coOmofaTh MpaBWia TEXHUKH Oe3omacHocTH mpu  pabore ¢
71a00paTOPHBIM 000PYIOBaHUEM

pa3nnyaTth OCHOBHBIC TNPHU3HAKK WM3YYEHHBIX (PU3MUECKUX MOJeNeil:
MaTepHalibHasi TOUKa, a0COIOTHO TBEPJIOE TEJI0, TOUCUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAas JIMH3A, IJAHETapHas MOJENb aToMa, HYKJIOHHAas
MOJEJIb aTOMHOTO AApa

1.15

XapaKTepu30BaTh MNPUHLUINbBI JIEHCTBUS U3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX ONUCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBJICHUH U HEOOXOIuMble
¢du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMAaTH4YHbIE PHUCYHKH HW3Y4YEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPHU PELICHUU Y4eOHO-IIPAKTHUUECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI U300paKEHUH B MJIOCKOM
3epKajie ¥ cOOMparoLIe J1H3e

1.17

OPUBOAUTH TpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpPUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KHU3HM JUid  oOecriedeHHss O€30macHOCTH MpH  OoOpalieHHuH C
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0POBbS U
cO0JTI0JIEHHsI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karollel cpesie

1.18

OCYIIECTBIISATh MOUCK MH(POPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENIBHO (QOpMYIHpys TMOUCKOBBIM  3arpoc,
HAaXOAUTh NYTU  OINpPEHECIEHUs]  JOCTOBEPHOCTH  IOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWM W JIOMOJIHUTEIHHBIX
HMCTOYHUKOB

1.19

UCMOJNb30BaTh NPU  BBINOJHEHHMM YUYEOHBIX 3aJaHMA  HaAy4HO-
MOMYJISIPHYIO JIMTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepuainsl, pecypcbl ceth MHTepHer;, BimageTh INpUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHusi MHGOPMAIIMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.20

1.21

cO31aBaThb COOCTBEHHBIE IMHCHMEHHBIE U YCTHBIC COO6HIGHI/I${ Ha
OCHOBe HH(pOpPMAIlMM M3 HECKOJIbKUX HCTOYHHUKOB (HPU3UUECKOTO
coJlep’KaHusl, MyOJIMYHO MPEACTAaBISATh PE3yJIbTaThl MPOEKTHOW WM
UCCIIENOBATEIBCKOM  JCATENBHOCTH, IPU  3TOM  T'PaMOTHO
WCITOJIB30BaTh U3yYEHHBIN MOHATUNHBIN anmapar U3y4aeMoro pasjaeina
(GU3UKH U CONMPOBOXKJATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4&ToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

IIpU BBITIOJIHCHUHN y‘IC6HBIX IMPOCKTOB U I/ICCHG}IOBaHI/Iﬁ (1)I/ISI/ILIGCKI/IX
MponecCcoB pPacupCaAcCiIATb 00513aHHOCTH B rpymnmne B COOTBETCTBUU C




IIOCTABJICHHBIMHA  3aJa4aMH, CJICAWTH 34 BBIIIOJHEHUEM IIJIaHa
JEUCTBUM M KOPPEKTHpPOBaTb  €ro, AaJcKBaTHO  OLEHUBATH
COOCTBEHHBIM BKJaJ B JEATEIBHOCTh TIPYINIBbl, BbICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  IpPOSBIAAL  T'OTOBHOCTH
paspeniatb KOHQJIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
pasaeJia 3JIEeMEHTa
®U3UKA U EE POJIb B [IO3HAHWHU OKPYXAIOIIETO MHUPA
®usznka — Hayka O mpupoje. SBiIeHus NpPUPOIBL.
1.1 du3nyeckue  ABJICHHA. MEXaHHMYCCKHUE, TEIUIOBBIC,
3JEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
dusznueckue BeNMUMHBL.  M3MepeHune  (PHU3UUECKUX
1.2 BenuuuH.  Dusmyeckue  npubopsl.  IlorpemHocTts
n3MepeHnil. MexayHapoIHasi CUCTeMa €IMHULL
EcrtecTBeHHOHayuyHBI METOJ| IMO3HaHUA: HaOIIOJCHUE,
1 13 IIOCTAaHOBKA HAYYHOT'O BOIPOCA, BBIABUKEHUE THUIIOTE3,
JKCIIEPUMEHT TI0 TMPOBEpPKE THUIIOTEe3, OOBSICHEHUE
Ha0II0/1aeMOT0 SIBIICHUS
1.4 Onucanne GU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEICH
[IpakTuueckue paboOTHI:
N3mepenue paccTossHUAN.
15 N3mepenne o0bEMa )KUAKOCTH M TBEPIOTO Tea.
' Omnpenenenre pa3sMepoB MaJIbIX TEl.
N3mepenne TemmepaTypbl IPU HNOMOIIU KUJIKOCTHOTO
TEPMOMETPA U JaTUUKA TEMIIEPATYPHI
[TEPBOHAYAJIbHBIE CBEJAEHW A O CTPOEHMU BEIIIECTBA
CrpoeHue BewecTBa: aTOMbl U MOJIEKYJIbI, X pa3MeEpHI.
2.1 OnbIThl,  JTOKa3bIBAIONIME  JIUCKPETHOE  CTPOCHHUE
BeIllECTBA
JIBrxenune yactun — BemiecTBa. CBs3b  CKOPOCTHU
2.2 JNBIDKEHUSI YacTUIl C Temmeparypoil. bpoyHoBckoe
nBKeHue, I dysus
23 B3anmMopeiicTBre yacTHI] BELIECTBA: IPUTSKEHUE U
OTTAJIKUBAHWE
ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B,
2 KUAKOCTEH W TBEPABIX  (KPUCTATMYECKUX)  Tell.
2.4 B3anmocCBsA3b MEXIy CBOMCTBAaMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHMSIX U HUX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTudeckue pabOTHI:
Omnenka naWameTpa aTromMa METOJOM  psjioB  (C
26 Ucrolib30BaHueM ¢otorpaduii).
' OMBITHI 110 HAOJFOICHHUIO TETUIOBOTO PACIITUPEHHS Ta30B.
OnbIThI o 00HaPYKEHUIO JIeUCTBUS cui
MOJICKYJIIPHOTO TIPUTSIKEHUS
3 JIBIDKEHUE U B3AMMOJIEMCTBUE TEJI

3.1

Mexanunveckoe JIBUKCHHUE. PaBHOMepHOE 51




HEpaBHOMEPHOE JIBI)KEHUE

3.2

3.3

3.4

Cxopocth. CpenHsii CKOpOCTb NpPU HEPABHOMEPHOM
JIBHKEHUU. Pacu€r myTu U BpEMEHH IBUKEHUS

SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
TEJI KaK IIPUYMHA U3MEHEHHS CKOPOCTH IBUXKCHHS TEIL
Macca kak Mepa MUHEPTHOCTH Tena

[InotHoCTh BemiecTBa. CBsA3b IJIOTHOCTU C KOJIMYECTBOM
MOJIEKYJI B €IMHMIIE 00bEMA BEILIECTBA

3.5

Cuita xak XapaKTCPUCTHUKA BSaHMOHefICTBI/IH TCII

3.6

Cuna ynpyroctu u 3akoH ['yka. V3MepeHue cuibl c
MTOMOIIBIO JUHAMOMETPA

3.7

3.8

SIBnenue TAroteHus U cuia Tskectd. Cuila TSDKECTH Ha
Apyrux mianerax. Bec tena. Hesecomocts

Cuna tpenus. TpeHHE CKOIBKEHUS U TPEHHE IOKOSI.
Tpenue B npupojie U TEXHUKE

3.9

3.10

3.11

Ciio’)keHHe CWi, HaMNpaBJICHHBIX IO OJHOW MPSIMOM.
PaBHOgelicTBYIOIIASA CHIT

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTHM  PABHOMEPHOI'O  JIBHIKEHUS
(wapuka B KUAKOCTH, MOJEIU  DIEKTPUUYECKOIO
aBToMOOMWJIA M Tak Janee). OmnpexneneHue cpegHen
CKOpPOCTH CKOJIbKEHHS Opycka WIM IIapuka 10
HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IMIOTHOCTU
TBEPIOTO Tena. OnpIThI, JEMOHCTPHUPYIOLIUE
3aBUCUMOCTh PACTSDKEHUs (nedopMmalvu) NpyKUHBI OT
NPWIOKEHHON  cuiibl.  ONbITEI, JEMOHCTPUPYIOILKE
3aBUCUMOCTD CUJIbI TPEHUsS CKOJIBKEHHUs OT Beca Tella U
XapakTepa CONPUKACAIOIINXCS TIOBEPXHOCTEN
Dusnyeckue SABICHUSA B IIPUPOJE: NIPUMEPHI ABUKEHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW M HEXXHMBOW IIPHUPOJIE,
JCMCTBHUE CUJIBI TPEHMS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue YCTpOﬁCTBaI AUHAMOMCTP, ITOAIUITHUKN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

Hasnenue TtBEpAoro Tema. CrnocoObl YMEHBUICHHUS U
YBCJ'II/ILIGHI/ISI JaBJICHUSA

JlaBrienue raza. 3aBHCUMOCTD JaBJICHUS Taza OT 00bhEMa,
TEMIEPATYPhI

4.3

4.4

[lepenaua naBneHuss TBEPABIMH TEJIAMHM, KUIKOCTSIMHU U
razamu. 3akoH [lackainsa. [THeBMaTnyeckre MalIuHbI

3aBUCHUMOCTh  JaBIICHUS JKUAKOCTHU OT TIyOMHBI
IMaapocraTuueckuii mapagokxc. CooOIaronmecs CoCcymbl.
I'unpaBnrueckre MEeXaHU3MbI

4.5

4.6

AtMmocdepa 3emnu u atmocdepHoe naBneHue. [[puanHb
CYIIECTBOBAHUS BO3AYITHOW oOomouku 3emiu. OTmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO aBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

W3mepenne armocdepnoro naenenus. [Ipubopbr mis




M3MepeHust aTMOC(hEepHOro JaBIeHUS

4.7

JlelicTBue XKUIAKOCTH WU Ta3a Ha NOTPYKEHHOE B HUX
Teno. Beltankuparomas (apxuMmenoBa) Cuila. 3aKOH
Apxumena

4.8

[InaBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOAE OT
o0béMa MOTrpyKEHHOM B IKUAKOCTb YacTU Tela.
Onpenenenne BhITAIKUBAIOLIEH CUIIbI, JEMCTBYIOLIEH Ha
TEI0, MNOrpyxEéHHoe B  XKuAakocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJKUBAOUIEN CHUJIbI, JEUCTBYIOLIECH
Ha Teno B JKUIAKOCTH, OT Macchl Tena. OINbITHL,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIKMBAIOLIECH
CWJIBI, IEHCTBYIOIIEH Ha TENO B XUAKOCTHU, OT 00BEMA
IIOTPYKEHHOMW B JKUJKOCTh YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanwe — apeoMerpa WU
KOHCTPYMPOBAaHHE  JIOAKM W  ompeneneHue  eé
rpy30M0AbEMHOCTH

4.10

411

®dusnyeckue  SABICHHMS B IPUPOJE:  BIHUSHUE
aTMOc(epHOTO JIaBJICHHS Ha )KMBOIM OpraHu3M, IUIaBaHUuE
pBIO

TexHuueckue yCTpOHCTBa: COOOLIAIOIIUECS COCYIBL,
YCTPOMCTBO  BOJONPOBOJA, TUIPABIMYECKUN IIpecc,
MaHOMeETp, OapomeTp, BBHICOTOMEp, MOPIIHEBOW Hacoc,
apeoMeTp

PABOTA, MOIIHOCTD, OHEPI'MA

5.1

Mexanunueckas pabota

5.2

Mexann4deckas MOIIHOCTh

5.3
5.4

IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
m10ckocTh. [IpaBuio paBHOBecHsl pplyara

HpI/IMeHeHI/Ie IIpaBHJjia PAaBHOBCCHUS pblvUara K 6J'IOI(y

5.5

«3o10T0€  mpaBwioy  MexaHuku.  Koaddunumenrt
MOJIE3HOTO nercTBus MEXaHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY M TEXHUKE

5.6

[loTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIEN

5.7

Kunernueckas OHEPTHUA

5.8

5.9

5.10

IlonHas MexaHHYecKas SHEpPTUs. 3aK0OH H3MCHCHUS H
COXpPAaHCHUA MEXaHUYECKOM OHCPIUn

[IpakTuyeckue paboOTHI:

Onpenenenne paboOThl CHIIBI TPEHUSI TP PABHOMEPHOM
JABIDKEHUHM Tela II0 TOPU3OHTAJIBHOW ITOBEPXHOCTH.
HccnenoBanue YCIIOBUI paBHOBECHS pplyara.
Wsmepenne KIIJ[ HakimonHol mnnockoctu. M3ydenwne
3aKOHA COXPAHEHUsI MEXaHUYECKON SHEPTUU

dusndyeckue SBICHUS B nOpupoac: pbHaru B TEIC
YCJIO0BCKa

5.11

TexHudeckue yCTpOMCTBA: pblyar, IIOABMKHBIA U




HETIO/IBM)KHBIN OJIOKHM, HAKJIOHHAS IUIOCKOCTB, MPOCTHIC
MEXaHU3MBI B OBITY

8 KUIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
pa3nesa 3J1eMeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHMSI  MOJIEKYJISIPHO-KHHETHYECKON
6.1 TEOpUU CTPOEHMsI BemiecTBa. Macca U pa3sMmepbl
MoJieKyJa.  OmbIThl,  NOATBEPKJIAIOIIME  OCHOBHBIE
10JIOKEHUSL MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mogenu  TBEPAOro, OKUAKOTO W ra3o00pa3zHOro
6.2 cocTosiHMM BemecTBa. Kpucramimdeckue u amopdHbIE
Tena
OObscHEHNE CBOMCTB ra3oB, )KHJIKOCTEH U TBEPABIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYISIPHOKUHETHYECKON
TEOpPHH
6.4 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe paciMpeHue u cxxaTue
6.6 Temmneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO
TEIUIOBOTO JIBUJKEHUS YaCTHULL
6.7 Buytpennss sueprusa. CriocoObl M3MEHEHUs BHYTPEHHEN
' SHEpIuu: Tersonepeaya U CopepiieHue padoThbl
6.8 Bunsl Tennonepenauu: TEIONPOBOIHOCTh, KOHBEKIIUS,
U3JIy4yeHue
6 6.9 KonanuectBo  TemioTel.  YaenpHas — TEIIOEMKOCTh
BelIeCTBa
6.10 TemsooOMeH u TemIoOBOE€ paBHOBECHE. YpaBHEHUE
TEMJIOBOTO OajaHca
6.11 [InaBneHue u oTBepAECBaHNE KPUCTAIINYECKUX BEIECTB.
VenapHas TEIIOTA IJIABICHUS
[TapooOpazoBanue u  KoHAeHcamus.  Vcmapenwue.
6.12 Kumnenne. VYpaenpHas  Temnora  mapooOpa3oBaHUSL.
3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxHocTh Bo31yXxa
6.14 OHeprus TomuBa. Y eibHasi TeMI0Ta CrOpaHUs
[lpunmunsl  pabotel  TernoBbix asurarenei  KIIJ]
6.15 TEIJIOBOTO JABHraTess. TeruioBble JABUraTeld M 3aluTa
OKpY>KaroIleu cpeibl
6.16 3aKOH COXpaHEHUS U MPEBpaIlleHUs] YHEPTUH B TETIOBBIX
mporeccax
[IpakTuyeckue paboTHI:
6.17 OnbIThbI o oOHapyXEeHHIO JIEHCTBHUS cui

MOJIEKYJISIPHOTO MIPUTSKEHUS.
OmnpITBl TIO BBIPAIIMBAHUIO KPHUCTAJJIOB TTOBAPEHHOMN




6.18

6.19

COJI WJIU caxapa.

OnbITHI 110 HAOIIOIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEH U TBEPABIX TEIl.

OmnpeneneHue JaBICHUS BO3yXa B OAJUTOHE IIMPHUIIA.
OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTDH JIaBJICHHS
BO3/1yXa OT €ro 00bEéMa 1 HarpeBaHus WU OXJIAXKICHHUS.
[IpoBepka rumnoTe3sl JUHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJNIOMKA KHMJKOCTH B TEPMOMETPHUYECKOW TPYOKE OT
TeMITepaTyphI.

HaGmoienne w3MeHEHUs] BHYTPEHHEW JSHEPIHH Telia B
pe3ysbTaTe Teruionepeaadyu U padoThl BHEITHUX CHIL.
UccnenoBanue siBiaeHus: TemiooOMeHa MPU CMEIIMBAaHUU
XOJIOJTHOW U rOpsiYeil BOJIBI.

OrmpenenieHne  KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOTO
BOJIOW TIPU TEIUIOOOMEHE C HarpeThiM METAUIMYECKUM
LHAITUHIPOM.

Omnpenenenue ynenbHON TETUIOEMKOCTH BEIIECTBA.
Hccnenoanue npoliecca uCapeHus.

Omnpenenenre OTHOCUTENBLHOM BIaXXHOCTH BO3AyXa.
OrnpeneneHue yaeIbHON TEIIOTH TUIABJICHHUS JIbJIA.

@dusnyeckue SBICHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIPHBIE SBICHUS B IPHPOJE,
KpUCTaJIIbl B IpUpoe, uzinydenue ConHila, 3aMep3aHue
BOZ0OEMOB, MOpPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,
UHesl, CHera.

TexHudeckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAHUS KPUCTAJIOB, >XKMJIKOCTHBIM TEPMOMETD,
JATYMK TEMIEpaTypsl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, THUTPOMETPBI, MCHUXPOMETp, MapoBas TypOuHa,
JIBUTaTEllb BHYTPEHHETO CTOPAHMS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aPsi/I0B U PACCTOSIHUS MEXKTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh JIEKTPUUECKOTO

7.3 nons. lIpyHOUD Cyneprno3uiuu 3JIEKTPUYECKUX IO0JIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn »siexTpuuecKux 3apsnoB. JIEMEHTapHBIN

7.4 anektpudeckni 3apsaa. Ctpoenue aroma. [IpoBogHukn u
JTUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

76 ONEeKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHHMS
ANEKTPUYECKOT0 TOKA. VICTOUHMKN IOCTOSTHHOTO TOKA
JeiicTBus ANNEKTPUYECKOTO TOKa (TerutoBoe,

7.7 XUMHUYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
AKHUAKOCTAX U razax

7.8 Onexktpuueckasg nenb. Cwia ToKa. DIEKTPUUECKOE




HamnpspKeHHe

79 ConpotuieHue MPOBOJIHUKA. VYnenvHOE
COMPOTHUBIICHHE BEIIECTBA

7.10 3akon OMa Juist ydacTKa Lenu

711 [locnenoBarenbHOE W HapajUIeIbHOE  COEIUHEHUE
MIPOBOTHUKOB

712 Paborta ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenua

713 DNEeKTPUYECKHE IEeNMH M IOTPEOUTENN AICKTPUUICCKOM
sHepruu B ObITy. KopoTkoe 3aMbIkanue

714 ITocTossmable MarHuThl. B3amMoaeHcTBHE ITOCTOSHHBIX
MarsuTOB

715 MarautHoe 1ojie. MarHuTHOoe 1ojie 3eMIM M €ro
3HAYCHUE JIJIA KU3HU Ha 3eMie

716 OmneIT Opcrena. MaruutHoe 1oJie 31EKTPUYECKOTO TOKa.
[IpuMeHeHHe PEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHUTHOTO TIOJII HAa IPOBOJHUK C TOKOM.

717 SJIGKTpOI[BI/II‘aTGJH)U IIOCTOSIHHOTO TOKa. I/ICl}OJIIﬁOBaHI/Ie
ANEKTPOABUraTeNe B TEXHUYECKHX YCTPONCTBaX U Ha
TpaHCIopTe

718 Onbitel  ®Dapanges.  SBaeHuWe  AJIEKTPOMArHUTHOM
naaykuuu. [Ipasuno Jlenna
DneKTporeHepaTop. CnocoObl TIOJTyYeHUS

7.19 BJIEKTPUYECKON SHEPIum. DJIEKTPOCTaHIIUU Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
[IpakTuueckue padbOTHI:
OneITHI 0 HAOTIOJCHUIO DIEKTPU3AIUU TN HHIYKIUEH
Y TIPU CONPUKOCHOBEHHH.
UccnenoBanue JeHCTBUS DIIEKTPUUECKOTO TOJIA Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka u mpoBepka pabOTBHl AIEKTPUUECKON Ienu
IIOCTOSIHHOT'O TOKa.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HaMPSKEHUSI.
HccnenoBanue 3aBUCMMOCTH CUJIBI TOKA, UAYILIETO Yepes3
PE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HANPSHKCHUS

7.20 Ha pPe3UcCTope.

OmbITHI, JIEMOHCTPHUPYIOIIHE 3aBHCHMOCTh
JIEKTPUUYECKOTO CONPOTHUBICHHUS MPOBOJHHMKA OT €ro
JUTMHBI, TUTOMIATN TIONEPEYHOTO CEYCHHUS M MaTepraa.

[MpoBepka mpaBWiIa CIOXKEHHS HANPSHKCHUH  TIpU
MOCTIEIOBATEIbHOM ~ COCIMHEHHH JIBYX PE3HCTOPOB.
[TpoBepka mpaBuiia Ui CHJIBI TOKA MPH TapauIeIbHOM
COeIMHEHUN  pe3ucTopoB.  OmpeneneHne  pabOTHI
JIEKTPUUECKOTO TOKa, WAYIIEro 4epe3 Ppe3UucTop.
OmnpeneneHre  MOUIHOCTH  AJIEKTPHUECKOTO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBI TOKa, WAYIIEro 4epe3 JIAMIOYKY, OT HampsHKeHUs




Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MAardiuTHOI' O B38.HMO,HCI>1CTBH$I IIOCTOAHHBIX MArHmTOB.
N3yueHnrne MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB TIPH
ux oOweawHeHMHM ©  pasznencHun. VccnepoBaHue
JEHUCTBUS DJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbpIThl,  JIEMOHCTPUPYIOLIME  3aBUCUMOCTb  CHIJIBI
B3aUMOJICHCTBHUS KATyIIKH C TOKOM M MarHuTa OT CHJIBI
TOKa ¥ HalpaBlieHUs TokKa B Karymke. l3ydeHnue
JNEUCTBHUSI MAarHUTHOTO TOJIs Ha TMPOBOAHHK C TOKOM.

KonctpynpoBanue u H3y4yeHue paboTsl
3JIEKTPOJIBUTATEIIS. N3mepenne KII
3JEKTPOJIBUTATEILHOM  YCTaHOBKH. OnbITel 1O

HUCCICOOBAHUIO ABJICHUSA BHCKTPOMaFHHTHOfI HHAYKIHUH:
HCCIIeNOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA
HMHAYKIOIUMOHHOI'O TOKa

7.21

@dusznyueckue SBICHHS B IPUPOJE: DIECKTPUUYECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHM3MOB, MarHWTHOE Moje 3emiu, Apeld MmoICcoB,
POJIb MarHUTHOTO TOJIS ISl )KU3HU Ha 3emiie, MOJISIPHOE
CUSIHUE

7.22

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKON, aMIIepMeTp,
BOJIbTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON SHEPIUH,
JIEKTPOOCBETUTENbHbIE  MPUOOPBI,  HarpeBaTesIbHbIC
ANEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
NPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATENb
IIOCTOSIHHOT'O TOKa, TEHEPaTOp MOCTOSHHOIO TOKA

9 KVIACC
Kon
pasena Koz anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
MEXAHUWYECKHUE ABJIEHUA

81 Mexannyeckoe JABHKeHME. MarepuaibHas — TOYKA.
Cucrema orcuéra

8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS

8.3 PaBHOMEpPHOE NPAMOIMHENHOE IBUKEHUE
HepaBHoMepHOe npsimosinHelniHoe nBukeHue. CpenHss

8.4 U MTHOBEHHas CKOpPOCTh Tejla INpPH HEPaBHOMEPHOM
JBUKECHUH

8 85 Yckopenue. PaBHOyCKOpEeHHOE MIPSMOJIMHEMHOE

JIBUKECHHE

8.6 CBoboanoe nagenue. OnbIThl ["amunes
PaBHOMEpHOE nBMXKEHHME TO OKpyKHOCTH. [lepuon u

8.7 yacToTra oOpareHus. JInHEHas W yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HploTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akoH HeroToHa




8.11

[IpuHIMI Cynepno3UIUK CUIT

8.12

Cuna ynpyroctu. 3akoH ['yka

8.13

8.14

Cuna TpeHusi: cuja TPEHUSI CKOJBKEHHS, chila TPEHUS
MOKOs1, APYTHe BUABI TPEHUS

Cuiia TSDKECTH W 3aKOH BCEMHUPHOTO  TSATOTEHUS.
YckopeHnue cBOOOHOTO MaICHUS

8.15

8.16

8.17

Jewxenne  mmaHer  Bokpyr  Conuma.  IlepBas
KOCMHUECKasi CKOpocTb. HeBecoMOCTh U meperpy3ku

PaBHOBeCcHe MaTepHaIbHON TOYKH. AOCOIIOTHO TBEPIOE
TEJO

PaBHoBecue TBEpPHOro Tena € 3aKpPEIUVIEHHOW OCBIO
BpaieHusi. MoMeHT cwibl. LleHTp TsokecTn

8.18

Nmnynbce Tena. M3menenue umnyinbca. UIMmynbe cuiibl

8.19

3aKoH COXPAHCHUS UMITYJIbCa

8.20

PeakTuBHOE JBMXKEHUE

8.21

MexaHnuueckas pa60Ta 1 MOIIHOCTb

8.22

PaGora cun TskecTH, ymnpyroct, TpeHus. CBs3b
SHEpPIruu U paboThbl

8.23
8.24
8.25

[loreHnuanpHas dHEpPrusi Tena, MOJHATOTO  HAJ
MMOBEPXHOCTHIO 3eMIIU

[ToTennmanpHast YHEPTUs CKATOU NPYKUHBI

Kunernueckass sHeprus. Teopema O KHHETHYECKOU
JHEPruu

8.26

3aKoH COXpAaHCHHA MEXaHHYeCKOM OHCPI'un

8.27

[IpakTuueckue padbOTHI:

Omnpenenenue cpeAHeil CKOPOCTH CKOJIBKEHUs Opycka
WIA JBWKEHHUS IIapuKa 10 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHnue yCKOpeHUsl Tella MPU PaBHOYCKOPEHHOM
JIBYKEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IYyTH OT BPEMEHH INpHU
PaBHOYCKOPEHHOM JIBM>KEHUHU 0€3 HaualbHOW CKOPOCTH.
IIpoBepka THUMOTE3BI: €CIM MpPH PABHOYCKOPECHHOM
JBWDKEHUHN 0€3 HayallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAl HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanue 3aBUCMMOCTH CHUIIbI TPEHUS CKOJIbKEHUS
OT CHJIBl HOpMaNbHOro naBieHus. OrmnpeneneHue
KodpduuueHTa TpeHus CcKoiabxkeHus. Omnpenenenue
KECTKOCTH TIPYXHUHBL. OmnpezneneHue pabOTHI CHIIBI
TPEHUST TpU PAaBHOMEPHOM JIBWXKEHMH Tella TII0
TOpPH30HTAILHOW TOoBepXHOCTH. Ormpenenenue padboTHI
CHJIBI  YOPYrocTd  IpH  ToabéMe  TIpy3a C
WCTIOJB30BAHUEM  HETOJBIKHOTO W IOJBHKHOTO
0JI0KOB

8.28

@Du3nyecKue SBIEHUSI B IPUPOJE: NMPUIIMBBI U OTJIUBBIL,
nBkeHue T1iaHeT COJHEYHOM CHUCTEMbl, PEaKTHBHOE
JIBU>)KEHUE KUBBIX OPTAaHU3MOB




8.29

TexHuueckue  yCTpOMCTBA:  CHUIAOMETP, JaTYUKHU
TMOJIOKEHUS, PACCTOSIHUSI U YCKOPEHUSsI, PAKEThI

10

11

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKU
KoJIeOaHMM: Iepuo/J, YacTOTa, aMILJIMTY1a

9.2

9.3

MaremaTnueckui u NPY>KUHHBIN MasITHUKH.
[IpeBpamienue sHeprun npu KojaedaTeTbHOM ABHKCHUN

3aryxatomme KosebaHus. BpIHYKICHHBIE KOJIeOaHMS.
Pe3onanc

9.4

Mexanndeckue BOJIHBL. CBOHCTBa MEXaHHMYECKHUX BOJIH.
[IpononbHbIe U TIONIEpeYHbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTb €€ pacrnpocTpaHeHUs. MeXaHU4YEeCKHUE BOJIHBI
B TBEPAOM TeJI€, CCICMUYECKHE BOJIHbI

9.5

3ByK. [ pOMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

WHubpa3Byk U yiabTpa3ByK

9.7

9.8

9.9

[IpakTuyeckue paboOTHI:

OnpeneneHue 4YacTOTbl U Hepuoja  KoJieOaHM
MaTEeMaTHYeCKOro MasiTHUKA.

OnpeneneHue 4YacTOThl U Hepuoja  KojiebaHMi
HPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — TIepHOJa  KoJeOaHWi
MOJIBEIIEHHOT0 K HHUTU TIpy3a OT JUIMHBl HHTH.
HccnenoBanne 3aBUCUMOCTH — TepHOJa  KoJieOaHWi
IPY)KMHHOTO MasATHUKAa OT Maccel rpy3a. IIpoBepka
HE3aBHCUMOCTH nepuoaa Kose0aHui rpys3a,
MOJIBEIIEHHOTO0 K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyxuHsl. I3Mepenne yckopeHus cBOOOAHOIO NaieHUs
®duznyeckue SBICHUSI B MPUPOJE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHHE, CEWCMHUYECKHE BOJIHBI,
L[YHAMH, X0

TexHnueckue yCTpoiCTBa: 3XOJOT, HCIOIb30BAHUE
YIBTpa3ByKa B OBITY H TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNeKTpOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.

10.1 .
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 3J€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupoaa csera. CKOpocTh cBera.
BonHoBBIE cBOICTBA CBETa
[IpakTuyeckue paboOTHI:

104 N3yueHne CBOWCTB  OJJIEKTPOMArHUTHBIX BOJH €
MTOMOIIIbI0O MOOMJIBHOTO Tese(hoHa
@dusnueckue SBIEHUS B INPHUpPOJE: OHOJIIOTHYECKOe

10.5 JENUCTBHE BHJIIMOTO, yABTPa(HOIETOBOTO "
PEHTTEeHOBCKOT'0 U3JTy4eHHUN

106 Texuuueckue YCTpOMCTBA: UCTOJIb30BaHUE

OJICKTPOMAariuTHBIX BOJIH JJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA




111

JlyueBas monenb cBeta. IcTOUHUKY cBETa

11.2

[IpsimonHeHOE pacipoCTpaHEHHUE CBETA

11.3

114

Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)KeHUS
cBETa

[Ipenomnenne cBera. 3aKOH MPEJIOMJICHUS CBETA.
[TosniHOE BHYTpEHHEE OTpaKEHHE CBETa

115

JIunza. Xop jiyyel B IMH3E

11.6

OnTuueckast cucrema Qoroanmnapata, MHUKPOCKOINA U
TeJecKora

11.7

11.8

'ma3 kak onrudeckas cucrema. biau3opykocTs
JaITbHO30PKOCTD

Paznoxenne Oenoro ceera B criektp. OnbiTel HeloToHA.
CrnoxeHue crieKTpalibHbIX 11BETOB. Jlucniepcus cBeTa

11.9

[MpakTHueckre paboThI:

HccnenoBanre  3aBUCHMOCTH  yIJia  OTPaKCHHSI
CBETOBOTO JIy4a OT yIJja MaJcHHs.

N3ydyeHne XapakTepUCTHK H300paKCHHS TpPEAMETa B
IUTOCKOM 3€pKalie.

HccnenoBanre  3aBUCHMMOCTH — yrila  MPEIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHUs Ha TPAHUIIC «BO3IAYX —
CTEKJIO».

[MosnydeHre u300pakeHUH € TOMOIIBIO COOUpAFOIIEH
JIMH3BI.

OmnpenencHre (QOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CWJIBI COOMPAFOIIEH JIMH3EI.

OMnBITHI TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnpITl MO BOCHPUSTHIO LIBETa MPEIMETOB IpPU UX
HaOJIIOJICHUH Yepe3 IBETOBbBIC (PUIBTPHI

11.10

dusnueckue sABICHUS B npupoje: 3arMeHus CosHna u
JIyHbl, 1[BETa TEJ, ONTHYECKHE SIBJICHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)

11.11

Texnuueckune YCTPOMCTBA:! OYKH, [IEPUCKOII,
¢doTroanmnapar, ONTHYECKUE CBETOBOIbI

12

KBAHTOBBGIE

SIBJIEHUWS

121
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OnwiTel Pezepdopna u muianerapHas MOJENb aToMma.
Mogaens aroma bopa

Hcnyckanne u mnoryionieHue cBera aToMoM. KBaHTHI.
JInnenyaTele CIIEKTPBI

12.3

PagnoakTuBHOCTH. Asb(]a, 6eTa- U raMMa-u3IydeHHs

124

Crpoenne aromHoro sapa. Hyknonnas wmognens
aTOMHOTO siipa. M3oTons!
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12.6

PannoaktuBHble npeBpaiueHus. Ilepuon mnosypacnana
ATOMHBIX SIJEP

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUs 3apsI0BOrO U
MacCOBOI'0 YUCEI

12.7

9Hepr1/1;[ CBS3U ATOMHBIX ACP. CBs3b MacCHI U OHCPIUn

12.8

Peaknum cuHTe3a M IEICHUS AACP. Hcrounuku OHECpTUun




CouHIta 1 3B€31Q

Snepnas osHepretuka. JlelicTBUE  paIMOAKTUBHBIX

129 U3ITYYCHUN Ha KUBBIC OPTaHU3MBI
[IpakTuyeckue pabOTHI:
HaOntoneHne CIUIOIIHBIX W JMHEHYATBIX CIEKTPOB
12.10 U3ITy4YCHUSI.
HccnenoBanue TPEeKOB: M3MEPEHHE HHEPIUU YACTHIIbI
10 TOPMO3HOMY TyTH (110 (hoTOoTrpadusiM).
W3MepeHue painoakTUBHOTO (poHa
dusnueckue SABIEHUS B IPUPOJE: ECTECTBEHHBIH
pazMOaKTUBHBIHA ¢om, KOCMHYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIYYCHUE MPHUPOIHBIX MHHEPAJIOB,
JEUCTBUE PAJUOAKTUBHBIX MW3JIIy4YCHUH HA OpraHu3M
YeJI0BEKa
1212 TexHuueckue yCTpoICcTBa: CIIEKTPOCKOII,

VHJMBUYAJIbHBIA JO3UMETP, KaMepa Buinbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpaszoBanusi Ha ocHoBe PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHHUA O 3aKOHOMEPHOU CBS3H
U IIO3HABAEMOCTU SIBJICHHW IIPUPOABI, O POJHM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeid poaun (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HAyK, TEXHUKM M TEXHOJIOTHH, 00 3BOJIIOLUHU
(GU3MYECKUX 3HAHWUN W UX POJIM B IEIOCTHON €CTeCTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO
MUDA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHMs O BHJAX MaTepuu (BEIIECTBO U TOJE), O IBMKCHHH Kak
croco0e CyIIecTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHON TeOpuu
CTPOCHHUSI BEUIECTBA, O (PU3UYECKOH CYIIHOCTU SIBICHHH MPUPOJIBI
(MEXaHUYECKHNX, TEIUIOBBIX, OJJICKTPOMArHUTHBIX ¥ KBAaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, JICMOHCTPHUPYIOIINX TaHHOE (PU3UIECKOe SBIICHNCE,
YMEHHUE pacIiO3HABATh MPOSBICHUE M3YYCHHBIX (PH3MUECKUX SBICHUN
B OKPYXalOlleM MHpe, BBIICISAS WX CYIICCTBCHHBIC CBOWMCTBA
(mpu3HAKH)

Binianenne ocHOBamMM IOHATUHHOIO anmapara U CHUMBOJMYECKOIO
s3bIKa (DU3UKH M MCTOJIb30BAaHUE WX IS PEHICHUs y4eOHBIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS H
MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA TEII B (1)I/I3I/I‘-ICCKI/IG SIBJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCIINMYHNHBI

Brnanenne ocHoBaMHM METOJOB HAay4yHOrO IO3HAHUSA C Y4ETOM
coOrofieHHsl MpaBuil 0€30MacHOro Tpyna: HaOMoIeHNne (PU3NYECKUX
SIBJICHUM

YMEHHE CaMOCTOSITEIbHO COOMpPATh AKCIEPUMEHTANBHYIO YCTAaHOBKY
U3 JJaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKLMH, OMUCHIBATH XOJ
OTIBITA U 3ATHCHIBATD €0 PE3YIbTATHI, (HOPMYIHPOBATH BHIBOIKI;
MPOBE/IEHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BETUUNH:
YMEHHE IUIAaHUPOBATh HM3MEpPEHHs, CaMOCTOSATEIIEHO CcOoOMpaTh
HKCIEPUMEHTAIbHYIO YCTAaHOBKY IO HHCTPYKIMH, BBIYUCIATH
3HAYCHHE BEIIMYMHBI M aHAIM3WPOBATh IOJYUYECHHBIE PE3YNIbTaThl C
y4€TOM 33JaHHOM MOTPEIIHOCTH PE3YNIbTaTOB U3MEPEHUH;
NPOBEICHUE  HECIOXKHBIX  DKCIEPUMEHTANBHBIX  HCCIIEOBaHUIA,
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAIBHYIO YCTAaHOBKY W
OPOBOJIUTH  MCCIEJOBAaHUE IO  HMHCTPYKUHUH,  IPEICTABIATH
MOJTyYCHHBIC 3aBUCHMOCTH (PH3MUECKUX BEIIMYMH B BHUJAE TaOIUI U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, €NIATh BHIBOJIBI IO PE3yIbTaTaM
MCCIICTOBAHMSI




[TonnmManue  XapakTepHBIX  CBOMCTB  (DM3WYECKUX  MOJCIICH
(MarepuanbHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOJEIH CTPOCHUS
ra3oB, XHJIKOCTeW M TBEPIBIX TeEJ, IUIAHETapHAs MOJENIb aToMa,
HYKJIOHHAas MOJICNIb aTOMHOTO SJIpa) U YMEHHE MPUMEHITh WX JUIS
00BbSICHEHUS (PU3UIECKUX MPOIECCOB

VYMeHne oOBICHATh (U3MYECKHE TPOLECCHl W CBOWCTBA TEN, B TOM
Yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH MPUYMHHO-CIICICTBEHHBIE CBSI3H U
CTPOUTH OOBSICHEHHE C OMOPON HAa U3YYEHHBIE CBOMCTBA (PU3NUECKUX
SIBJICHUH, (PM3HMUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

10

YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHUH),
UCTIONB3YSl 3aKOHBI W (POpMynbl, CBs3BIBAOIIUE  (PU3UUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3aIMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISBJISITH HEJOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOUMBIC ISl €€ pPEIICHUs], UCII0JIb30BaTh CIIPABOYHBIC JTaHHbIE,
MPOBOANTH PACUETBl M OIEHUBATH PEATHCTUIHOCTh TOTYYCHHOTO
3Ha4YCHUs1 (PU3MYECKON BEIMYMHBI; YMEHHUE OINPEIENIATh Pa3MEPHOCTh
(U3HYECKON BEITMIMHBI, IOTYYCHHON TIPU PEIICHUH 3a1a91

YMeHue XapakTepus3oBaTh IMPUHLUIBI  JEHCTBUS  TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB M0 MX OMMCAHUIO, UCIOJB3YSl 3HAHUS O
CBOWMCTBaX (U3MYECKUX SBICHUH M HeoOXoaumble (Qu3MuecKue
3aKOHOMEPHOCTHU

VYMeHue UCHONb30BaTh 3HAHUS O (U3MYECKUX SBJICHUAX B
MIOBCEIHEBHOM JKM3HM i o0ecrieueHuss O€30MacHOCTH  IpU
oOpamieHud ¢ OBITOBBIMH ~ IpuOOpaMM M TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbS W  COOJNIONCHUS HOPM
JKOJIOTUYECKOIO IIOBEIAEHUS B OKPYXKAIOLIEH cpele; IMOHUMAaHHE
HEOOXOUMOCTH NPUMEHEHHUS! NOCTHKEHUM (U3MKU U TEXHOJIOTUH
JUISL PAlIMOHAIIBHOTO ITPUPOAOIIOIb30BAHNS

11

OneiT TOMCKa, TpeoOpa3oBaHUs M TMpPeACTaBIeHUS HHPOpMAIUU
(UBUYECKOTO COACpXKAHUSI C HCIOJIb30BaHUEM WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHW; YMEHUE OLEHHUBATH TOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIOIIUXCS 3HAHUU U
JONIOJTHUTEIBHBIX ~ HWCTOYHHUKOB;  yYMEHUE  MCIIOIB30BaTh  IPU
BBITIOJIHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO COMEp)KaHUS, CIPABOYHbIE MaTepuajbl, PECYpChl CETU
WNutepuer; BiameHue 0a30BbIMM  HaBBIKAaMH  TIPeoOpa3oBaHUSA
uH(pOpMallMd U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
CO371aBaThb COOCTBEHHBIC MHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE WH(OPMAIIUU U3 HECKOJIBKUX UCTOYHHKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/iep:KAHUSA
1 MEXAHUWYECKMUE SABJIEHU A
11 Mexanuueckoe naBwkeHue. MarepuanpHas Touka. Cuctema  OoTcuéra.
' OTHOCUTENBHOCTH JABHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe nBUKeHuE. CpenHas ckopoctb. Dopmyna s
1.2 BBIYUCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMepHOE mpsAMONMHENHHOE IBH)KEHUE. 3aBUCUMOCTb KOOPIWHATHI TEla OT
BPEMEHH B CIIy4ac paBHOMEPHOT'O MPSIMOJIMHENHOTO IBUKEHUS:
1.3 X7 =Xp T U_'t‘f
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UJISl MPOEKIHH CKOPOCTH, MPOCKIUU
nepeMeleH s, IyTH, KOOPAMHATHl TpPHU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBUKCHUH
3aBUCHUMOCTh KOOpJIMHATBl TeJla OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
NPSMOJIMHEHHOTO JIBUKCHUS:
2
-Sx':f:l =1'-|;|: *f—-ﬂ'x * -
N
Qopmynbl ISl MPOCKIUU TEPEMELICHHs], MPOEKIIMH CKOPOCTH M TMPOEKIUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JBKECHHH:
2
14 .5].(r)=vm.-r+a].-3.
U_\'('f) =Up, T4, 1,
a. (f)=caonst,
Ul.‘cL - Ul.'rL zzax‘g:r
I'padukn 3aBHCHMOCTH OT BpPEMEHH JJIsl TPOCKIUH YCKOPEHUS, MPOCKIHH
CKOPOCTH, TPOEKIMH MEepeMeIleHUsl, KOOPIUHATHI TNPH PABHOYCKOPEHHOM
NPSMOJIMHEHHOM JIBUKCHUU
CBoboanoe manenne. Gopmysbl, OMUCHIBAIOIINE CBOOOIHOE TMAJICHUE Tea IO
BEpPTUKAJIM (JBUKEHHE Tejla BHM3 WIM BBEPX OTHOCHUTEIBHO IOBEPXHOCTHU
1.5 3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,
HOPOEKIMM CKOPOCTH M KOOPAMHATBI NpPHU CBOOOJHOM TaJe€HUHM Tejla I10
BEPTUKAJIH
CkopocTh pPaBHOMEPHOIO JIBIKEHHS Tejla IO OKpyXHocTu. HampaBienue
CKOPOCTH.
Qdopmyna g BBIYMCIEHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTH U TMEPHOL
oOpareHus:
1.6
o= iMR
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue 1IEHTPOCTPEMHUTEIHLHOTO
yckopenusi. @opmyiia sl BBIUUCIEHUS YCKOPEHUS:




1.7

1.8
1.9

1.10

1.11

Macca. [InotHocTh BemecTBa. @opmyiia 171l BBIYMCIECHUS IUIOTHOCTH:
_m
v

Cuna — BektopHas pusudeckas BenuynHa. CI0KEeHUE CHIT

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon Herorona:

F=m-da
CoHarnpaBieHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOpa CUIIbI, ICUCTBYIOIIEH Ha
TEJI0

BzaumopeiictBue ten. Tperuit 3akon HeroToHa:

Fy y=-F_,

1.12

1.13

1.14

TpeHHe IIOKOA U TPCHUC CKOJILIKCHUA. d)opMyna IJIL BBIYUCIICHUA MOAYJISL CHUJIIbL
TPCHUS CKOJILKCHUA:

FTP =un-N
Hedopmarust Ttena. Ynpyrue u Heymnpyrue aegopMmanuu. 3aKkOH yIpPyrou
nedopmanuu (3akoH ['yka):

F=k-Al

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:

My - 114
F=G.-—L1_2

I'E
Cuiia TsKkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.

®opmyna a7l BBIYUCICHUS CUJIBI TSHKECTH BOIM3H MOBepXHOCTH 3emuu: F = mg.
JIBmxenue maneT BOokpyr Comnnia. [lepas kocMuueckasi CKOpOCTb.
HeBecomocTs 1 eperpys3ku

1.15

HNmnynbc Tena — BeKTopHas pu3ndeckasi BeNUYnHa.
D=mi

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHne HUMITYJIbCA. I/IMHYJ'ILC CHIJIBI

1.16

3akoH COXpPAaHCHUSA UMITYJIbCA JI 3aMKHYTOﬁ CHUCTEMBI TCII:
D=0, i, U, =const

PeaktuBHOE ABHKEHHE

1.17

Mexann4geckas pa60Ta. (I>opMyna JJIs1 BBIYMCIICHUA pa6OTBI CHIJIBI:

A=Fsooso

Mexann4deckass MOIITHOCTD:




n=4
I

Kunerndeckas u noteHanbHas 3Heprus. @opMyiia Jjisi BBIYUCICHUS
KUHETUYECKON DHEPIUu:

J'HDE
E =——
1.18 2 . .
Teopema o kuHeTnueckoi sHeprun. @opmyiia s BBIUUCICHUS TOTEHIIMATIBHON
SHEPruu Tela, MOJHITOro
Haj 3eMIIEn:
E,=mgh
MexaHnueckas SQHeprus:
E=E,+E »
1.19 N
3aKoH coOXpaHEHHs MeXaHU4ecKou sHeprun. Gopmyna Ajs 3aKOHA COXPAHEHUs
MEXaHUYECKOM IHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[TpeBparienrie MexaHMUECKON YHEPTHH NPU HATUYUU CUJIBI TPEHUSL.
[TpocThie MeXxaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M+M, +.=0
1.20 1 2
[TonBukHbIM 1 HenoaABMKHBIN O6510KU. KII/I mpocThIX MexaHU3MOB,
n= Aﬂmm.ﬂ:aa
A‘S&I‘I:E‘IEEE&H
[laBiienue TBEpIOTO TENA.
®opmyna 1751 BBIYMCIICHHS JABICHUS TBEPIOIO Tena:
_F
P75
191 JlaBneHue raza. ATMocqepHoe AaBlICHHE.
' lM'unpocraTtuyeckoe gaBieHne BHYTPH KUIKOCTH.
®opmyna 1151 BBIYUCICHUS TABICHHS BHYTPU KUIKOCTH:
P=pgh+DPp,
1.22 3axoH [lackans. ['mapaBaudeckuii npecc
3akoH Apxumena. Popmyna A8 ONPENEIECHHs BBITAJKHUBAIOIIECH CHIIBI,
JIEHCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23 qu:ﬁ =pgV
Ycnosue naBanus tena. [InaBanue cynoB U BO3ayXoIlIlaBaHUE
Mexanuueckue KosnebaHui. AMIUIMTYJa, MEpUOJ W YacToTa KoJjeOaHUi.
194 ®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:




1.25

MaremaTuyeckuii W TNPYXKUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu
K0J1e0aTeIbHOM JIBH)KCHUU

1.26

1.27

3aryxaromue Konebanus. BeiHyxaeHHbIe KoeOanus. Pezonanc

Mexanuyeckue BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJHBL. [[MHa BOJHBI U
CKOPOCTb pacrnpOCTPaHECHUS BOJHBI:

L=v-T

1.28

1.29

1.30

1.31

3Byk. I'poMKOCTh M BbIcOTa 3Byka. OTpa)keHHE 3BYKOBOM BOJIHBI Ha I'PAHULE
nByX cpen. H(pa3ByK U yIbTpa3ByK

IIpaxmuueckue pabomul

M3mepeHue cpeaHel IJIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI, KECTKOCTU
NPYKUHBL, KO3((UIIMEHTa TPEHUS CKOJIbXKEHHUS; pabOThl CHIIBI TPEHUS, CHIIbI
YIPYroCTH; CPEAHEH CKOPOCTH JBHXKEHUs OpycKa IO HAaKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs1 Opycka Npu ABMKEHUH [0 HAKIOHHOM IUIOCKOCTH; YacTOTHl W
nepuojia Kose0aHWH MaTeMaTHYeCKOro MasTHHKA; YacTOThl W Iepuoja
KOJICOAHUH TIPY>KUHHOT'O MasiTHUKA; MOMEHTA CHJIBI, ACHCTBYIOIIErO Ha phIyar;
paboThl CWJIBI YNPYroCTH MPH NOIBbEME Ipy3a C MOMOILBIO HEMOABHKHOIO
0J10Ka; pabOTHI CHJIbI YIPYTOCTH MPU NOABEME Ipy3a € MOMOIIbIO MOJBUAKHOIO
OIoKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YaCcTH TeJla U OT IUNIOTHOCTHU >KUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CHUJIBI
OT Macchl Teja; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIbHOTO JJABJIEHUS U OT
poJia MOBEPXHOCTH; CHJIbl YNPYrOCTH, BO3HUKAIOUIEH B NPYKUHE, OT CTENEHU
neopManuu MPYKUHBI, YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaIlPaBISIONICH;
nepuojia (4acToThl) KoseOaHUH HUTSHOIO MasTHHKA OT JUIMHBI HUTH; MEpUOJa
KOJICOAHUH TMPY)KUHHOTO MAasTHHUKA OT MAacChl Tpy3a U KECTKOCTH TPYKUHBI;
UCCIIEIOBaHME HE3aBUCHUMOCTU IepHoja KoyieOaHWH HHUTSHOTO MasTHHUKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara

Qusuueckue A6NeHUs 6 Npupode: TIPUMEPHl IBWKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B JKHUBOW M HEKMBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U
TEXHUKE, TPWIMBBI W OTIUBBI, JBIWKEHHE IUIaHET COJHEYHON CHCTEMBI,
PEaKTUBHOE JIBM)KEHHE JKMBBIX OPraHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIMSHUE
aTMOC(EepHOro JaBJeHUs Ha JKUBOM OpraHus3M, IUIaBaHHE pbIO, BOCIPHUATHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEUCMUYECKUE BOJIHBI, IlYHAMH, IXO

Texnuueckue ycmpoucmea: CHUIOMETP, NATUYUKU IOJOXKEHHS, PACCTOSHUS U
YCKOpPEHUs, IWHAMOMETp, MOIINIHUKHA, PAKEThl, pblYar, IOABMKHBIA U
HGHOI[BI/I)KHBII\/'I 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, MPOCTBIC MCXAaHU3MbI B 6I>ITy,
cooOmraromuecst cocyipl, YCTPOMCTBO BOJOINPOBOJAA, TMIAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIIBTPa3BYKa B OBITY M TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIE  TIOJIOKEHUS  MOJEKYISAPHO-KMHETHUYECKOH TEOpUH  CTPOCHUS
BerecTBa. Mojienu TBEPIOTO, KHUJAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIIECTRA.
Kpucrannuueckue u amopdHbIe Tena

2.2
2.3

JBmxenne 4yactun BemectBa. CBs3b  CKOPOCTH  JBMXKEHMSI 4YacTHUIl C
temneparypoil. bpoyHoBckoe aBmxenue, iupy3us

CMayuBaHue U KalmWJUISIPHBIC ABJICHUA

2.4

Tenopoe paciiupeHuC U C:KaTue




2.5

TernmoBoe paBHOBECHE

Buytpennsis sneprus. Pabora u Teruionepenauya Kak CcHoocoObl HM3MEHEHUS

26 BHYTPEHHEHN HEPruu
2.7 Buasl Teronepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUEHUE
HarpeBanue wu oxnaxnenue ten. KommyecTBo — TemnorTel. Y aenbHas
28 TETII0OEMKOCTb:
O=cm(t,~t)
3aKOH COXpaHEHHUS PHEPrMHM B TEIUIOBBIX MpoIleccax. YpPaBHEHHE TEIIOBOTO
29 OanaHca:
O +0, +..=0
Hcnapenue u koHaeHcauus. M3MeHEHME BHYTPEHHEH SHEPrUd B IPOLIECCE
2.10 ucnapeHus W KoHjaeHcanuu. KumneHue IKUIKOCTH. YJelbHas TerioTa
napooOpasoBanusi: L = Q/m
211 BnaxxuocTs BO3myxa
[InmaBnenne wn Kpucrasmmsanus. J3MeHeHMe BHYTpEHHEHW DJHEpPIMM IIpH
TUTABJICHUU M KPUCTAJUIM3ALUU. Y AeNbHAS TEIUIOTA MIIaBICHUS:
212
_9
- m
213 BuyTpeHHss sHeprus cropanus TOIUIMBA. Y AeNbHAs TEIIOTa CropaHus TOIUIMBA:
g=Q/m
2.14 [Tpuntume! paboTe! TeroBbix ABuraTeneit. KT/ reroBoro asurarens
Ilpaxmuueckue pabomul
Wsmepenue ynenpbHON TEIUIOEMKOCTH METAUIMYECKOTO IHMJIMHIPA; KOJIMYEeCTBa
TEIUIOTHI, TOJIYUEHHOTO BOJOW KOMHATHOW TeMmeparypbl (UKCHPOBAHHON
Macchl, B KOTOPYIO OIIYIIEH HarpeThlid IMIMHIAP; KOJUYECTBA TEIUIOTHI,
2.15 OT/JIAHHOTO HArpeThbIM LMWJIWHIPOM, IOCJE OMYCKAHHMS €ro B BOAY KOMHATHOM
TEMIIEpaTyphbl; OTHOCHUTEIHHON BIIAXKHOCTH BO31yXa; VYACIbHOW TETUIOTHI
mIaBieHus Jbaa. lccinenoBaHwe W3MEHEHUs TeMIlepaTypbl BOIBI  MpHU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAHUHM XOJIOAHOW M
ropsiuei BOJbIL; MpoIiecca UCapeHust
Qusuueckue A6NeHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHHE W KalmWUIIpHBIC
2.16 SBJICHHUSI B TIPUPOJIE, KPUCTALIBI B Tipupoje, uznydenne CoHIla, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera
Texnuyeckue ycmpoticmea: KanuIspbl, TIPUMEpbl UCTIONB30BaHUS KPUCTAILIOB,
217 JKUJKOCTHBIM TEPMOMETp, AATUYUK TEMIIEpaTyphbl, TEPMOC, CUCTEMA OTOTUICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETP, MapoBasi TypOWHA, NBUTATellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnekTpusanus Ten. /Ba Buia 31eKTpUYECKUX 3apsiaoB
3.2 B3aumopeiictBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUsl AIEKTPUUECKOTr0 3apsiaa
34 Onektpuueckoe mnozne. Hanpsok€HHocTh anekTpuueckoro moid. [lpuHnmn
CYMEPIIO3UITNH YJICKTPUUECKHX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn »snextpudeckux 3apsaoB. JlelCTBHE 5SIIEKTPUUECKOTO TIONS Ha

QJICKTPHUYICCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKHU




[TocTossHHBIN AIEKTpUYECKU TOK. JlecTBUS dneKTprudyeckoro Toka. Cuia Toka.

3.6 Hampsokenue.
I=qg/t,U=A/q

37 DIIEKTPUUYECKOE COTIPOTUBIICHUE. Y ICIIBHOE AICKTPUIECKOE COITPOTHBIICHHE:
R =pl/S

3.8 3akon Oma ayis ydyactka snekrpuueckoi renu: | = U/R
[TocnenoBarenbHOE COCTMHEHUE TIPOBOHUKOB:
1, =1, U=U,+U,. R=R,+R,

39 [TapannenpHOE COeTMHEHNE TPOBOIHUKOB PAaBHOTO CONTPOTHBIICHUS:

U=U;I=1I+I; R:%.

CMemnaHHbIe COSTUMHEHHUS IIPOBOTHUKOB

3.10 Pabora u momHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenmna:

3.11 0= 12 R

312 OnbIT SpE:Tez[a. MarsuTHoe TI0JIE TPSMOTO IPOBOJHHUKA C TOKOM. JIMHMH
MarHUTHON WHTYKITUU

313 MarsuTHOe TMOJI€ MOCTOSHHOTO MarHura. B3amMoIeicTBHE NOCTOSHHBIX
MarHMTOB

3.14 JleficTBME€ MarHUTHOTO TIOJISI HA MPOBOJAHKUK C TOKOM

3.15 Omnbitel @apazes. SIBnenue snekTpoMarHuTHON MHAYKIMU. [IpaBuno Jlenua
Ilpaxmuueckue pabomol
N3mepenne  DIEKTPUYECKOTO  CONPOTHBIICHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI ANIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHUJIIBI TOKAa, BO3HHUKAIOMIETO B MPOBOJHHUKE

316 (pe3uCcTOpHI, JIAMITOYKA), OT HAMPSKCHHS HA KOHIIAX IMPOBOHHUKA; 3aBUCUMOCTH
COTPOTUBIIEHUS OT JUIMHBI MMPOBOJHUKA, TUIOIIAIN €0 MONEPEYHOT0 CEYCHHS U
YIETBHOTO COTIPOTHBIICHHUS.
[TpoBepka mpaBuia A AJIEKTPUUECKOTO HATPSDKEHUS MPU MOCIE0BATEEHOM
COCITMHEHUW TPOBOJAHHUKOB;, TPABHWJIA JUIS CHJIBI JJICKTPUYECKOTO TOKAa TIPH
napauieTbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI M TAMIIOUYKA)
Qusuueckue sA6leHUs 6 nNpupode: SIEKTPUUECKHE SBICHHS B aTtmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHW3MOB, MAarHUTHOE TOJ€ 3eMJIU, Ipeiid MOIIOCOB,
POJIb MATHUTHOTO TIOJISI JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmea: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOM  DHEPTUH,  DJIEKTPOOCBETHTEIBHBIC  MPHOOPHI,

3.18 HarpeBaTeIIbHbIE AIIEKTPONIPUOOPHI (mpuMepsI), ANEKTPUYECKUE
MPEIOXPAHUTENH, OSJCKTPOMArHUT, OJJIEKTPOJIBUTATENb ITIOCTOSHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKA

3.19 DneKkTpoMarHuTHbBIE BOJHBL. [1Ikana 3MeKTpoOMarHUTHBIX BOJTH

3.20 JlyueBas monenb cBeta. [IpsiMonnHEHOE pacipoCTpaHEeHHE CBETA

3.21 3akoH oTpaxeHus cBera. [lnockoe 3epkaio

3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETa

3.23 Hucnepcus cera




JIunza. Xoxa nydeil B nmuH3e. POKYCHOE pacCTOsSIHME JMH3bI. OnTHYecKas cuia

3.24 munsel: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTrueckue nprudOpbI
Ilpakxmuueckue pabomul
M3MepeHne OnNTHYECKOW CHIIBI COOMpAaromeil JTHH3BL, (POKYCHOTO PACCTOSHUS
coOuparomied JMH3bl (II0O CBOMCTBY paBEHCTBAa pa3MEpoB IpeaAMeTa U
U300paKeHMsI, KOT/Ia MPEeIMET PAcIoOJOXKEeH B JBOWHOM (OKyce), MmoKa3aTems

3.26 IIPEJIOMJICHUS CTEKIIA.
HccnenoBanue cBOCTBA N300PXKEHHS, TIOJTYISHHOTO C TIOMOIIBIO COOMparoIei
JUH3bI, W3MEHEHHUS (OKYCHOTO PpACCTOSIHHSI JBYX CIIO)KCHHBIX JIMH3;
3aBUCUMOCTH yIJIa TIPEJIOMIJICHUS] CBETOBOT'O JIyda OT yrjla MaJIeHUs] Ha TPaHULIC
«BO3JTYX — CTEKIIO»

397 Qusuueckue ssnenus 6 npupooe: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
ONTHYECKHUE sIBJICHUs B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUPax)

398 Texnuueckue ycmpoticmeéa: OYKW, TEPUCKOI, QoToanmapar, OINTHYCCKUE
CBETOBOJIBI

4 KBAHTOBBIE SABJIEHUA

41 PaguoaktuBHOCTh. Anbda-, 6era-, raMMma-usnyueHus. Peakinuu anbda-u Oera-
pacmaga

4.2 OmnsiTel Pesepdopaa mo paccesnuto anbha-uactui. [LnanerapHas Mmomens aToma

4.3 CocraB aTomHOrO sipa. M30ToIbI

4.4 Ilepron nonypacnaaa aTOMHBIX SIAEP

4.5 SlnepHble peakiuu. 3aKOHBI COXPAHESHUS 3aPsIOBOTO U MACCOBOTO YHCEI
Qusuueckue sA6leHUss 6 npupode. ECTECTBEHHBIA PaJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIydd, PATUOAKTUBHOC W3IIyUCHHUE MPHUPOJHBIX MHUHEPAJIOB,
NeiCTBUE pPaIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelIOBeKa

47 Texnuyeckue ycmpoticmea: CEKTPOCKOI, UHANBUAYAIbHBIN T03UMETp, Kamepa

BI/IJ'IBCOHa, AACpHad SOHEPreTukKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.W. AkiinonepHoe o0I11ecTBO
«3narensctBo «IIpocBenienue»

» Gusuka: 8-i1 kacc: 0a30BbIN YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepaboranHoe [lepoimkun .M., IBanos A.W. AkunoHepHoe 00111ecTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUECOHUK; 3-€ U3JaHHE,
nepepadotantoe [leprimkun .M., I'yrhuk E.M., iBanoB A.U. u ap.

AKHI/IOHepHOG 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»



