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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TPeOOBaHMI K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMbl 10 (U3MKe HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AIMIO H3YYCHHUS
bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3ysibTaTaM O0Y4YEeHHUs], a TAKXKE
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO TOCIE€N0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMmma mo ¢Qu3uke pa3zpaboTaHa ¢ UENbIO OKa3aHUS METOTUYECKON
MOMOIIIH YYUTEIIO B CO3/IaHUN paboueil MpOrpaMMBbI 10 Y4eOHOMY TIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 U3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTAaBIIeT Haubolee SCHBbIC
00pasIpl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType O0OIIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHMHU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
WHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNbCTBA JUIS TOTYYECHHS BHIBOJIOB.

[lenmn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeIbHBIX oOpraHuzamnusx Poccuiickoit deaepanuu, peaau3yOMMUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM



Komnernn Munucrepcrsa npocsemenus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHUS MaTepUH U (PyHIaMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3HMKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JaJbHEHIIeMy 00yUEHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWUH  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JIJCKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS MPOCTEUIIUX PaAcUETHBIX 3alady ¢
UCITIOJIb30BAaHUEM busznuecKnx MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOI0AaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOro COAEep>KaHuUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSAX (DU3HMKH, aHAIIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 daca B Henento), B 9 kinacce — 102 yaca (3 gyaca B Helelo).

[Ipennaraemeplii B mporpaMmmMe no (pU3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS



7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

dusnka — Hayka o mpupone. fABieHus npupoapl. OUZHYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, TMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C OMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUSL.

2. Dusnueckue MpUOOPHI U MPoLeypa MPSAMbBIX WU3MEPEHUM aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopusie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOT0 TpUOopa.
2. HM3mepeHnue pacCTOSHUM.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpH HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JlaT4YUKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAIBHOCTH IMOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmnbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpucTa/IMYecKrx) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHSL.



2. Habmonenue muddysun.
3. HabGmonenue ~ sBimeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoOAeHCTBHS Tesl. Cuina ynpyrocTé M 3aKOH
I'yka. 3MepeHue CUiibl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIECHHUE TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux minanerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTo JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOntonenue siBeHus HHEPIUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOT'O JIBMXKEHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS M TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IMIapuka o
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. ONbITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS NaBiieHus. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniiecs: cocysl. ['uapaBnuyeckue MeXaHUu3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TABJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha NOTPY>KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.
3aBUCHUMOCTbH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBiIeHUs )KUIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCcTH Tea
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsl TEJI: TIJIABAHUE WJIH TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOUN B )KUIAKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [[pumeHeHune mpaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblUara.

3. H3zmepenue KII/l HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINAE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOUM TEOPHH.
CMaurBaHMe U KalWUIIPHBIE sBJICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi 3Heprus. CrocoObl H3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIoNepeadya U CoBeplieHne padoThl. Buabl Terionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnuectBo TemnoTel. YaenbHasd TEIJIOEMKOCTH BEIIECTBA. 1eIIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(HEpPHOro
JIaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMaurMBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUSL.
OnbITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATyPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruM Tela B pe3yJbTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJOAHOU U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIHJITMHAPOM.

Onpenenenue yaeabHOW TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaeabHON TEIIOTHI MIJIaBICHUS JIbJIA.

Pazngen 7. DiekTpruyecKkue u MATHUTHbIE SIBJICHUS.

Onexrpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3aps/I0B U PACCTOSHHS MEXKTY TEJIAMH).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIEPHO3ULIMU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpUYecKUX 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
115 yuacTtka nenu. [locnenoBarenbHoe U apaiieIbHOE COEIUHEHUE POBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarauTHoe mnosne 3eMJIM W €ro 3HadyeHWe sl KU3HM Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMAarHuToOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MIOCTOSHHOTO TOKa. Mcrmonp30BaHHWE JJEKTPOJBUTATENCd B  TEXHHYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenua.
DIJIEKTPOreHEPATOP. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.
HcTouHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIM pasps.
. I3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3JeKTpUIeCKOTO HANPSKEHUS! BOJTbTMETPOM.
. Peocrar n mara3uH cOnpoTUBIICHUM.
. BzaumoiericTBre OCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACICHUS ITOJHOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSSHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIUAH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HHMKHOBECHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepenue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrO
CEUYEHUs U MaTepuaa.

[IpoBepka mpaBwiia CIHOXKEHUS HAIPSHKEHUH TIPU  MOCJIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApaJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOTHI AITECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOrO TOKa, BBIACISIEMON Ha
pesucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00bEIMHEHUHN
Y pa3/ieICHUH.

HccnenoBanue neMCTBUS IEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHue neicTBUs MArHUTHOTO TIOJIsl HA MPOBOJIHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnbITEI IO MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHWYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nsrkeHue. HepaBHoMmepHoe npsimonnHeNnHOE ABMKEeHUE. CpelHsasl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuHelnHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH HeroTroHa. Tperunii 3akoH HproToHa.
[IpyHLIMT CyNIEpIIO3UIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHUS
uMIyJjbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHust. CBs3b HEpruu U padoThl. [loTeHIMaNbHas YHEPTUSI TeJa, TOAHATOTO Ha
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEPTUs CxKaToW NpyKuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCY€Ta.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUXKEHUS Tella 0 OKPYKHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKY.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHne paBeHCTBA CUII IPU B3aUMOJICHCTBUM TeJl.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umitynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIYJIbca MPHU a0COIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX IPU CBOOOHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPIUH MPH JABHKEHUU Tella Mo JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JBIDKEHUS [IAPUKA VI TETIEHKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue pabOThl CUJIBI  YOPYTOCTH TMpU TOABEME Tpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTya. MaTeMaTnyecKui U NpYKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHblE M
MONEPEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHHS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOoHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJ MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYecKOTo
MasTHHKA.

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

3. HccnenoBaHue 3aBUCMMOCTH MepUo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJIEOaHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
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Paznen 10. Di1eKTpOMArHUTHOE 0OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
AJEKTpOMarHuTHeIX BOH. Illkama sjeKTpomMarHUTHBIX BOJH. Mcmosb3oBaHHE
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOmHOBBIE CBOMCTBA
CBETa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOUIBLHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akOoH MpeaomieHus cBera. llonHoe BHYTpeHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa nyuen B inH3e. OnTudeckas cucrema poToarmapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykoCcTs U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crektp. Omnbitel HetoTona. CroxeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

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

OnTtuyeckuii CBETOBO/I.

Xop ydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBETa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHSI CBETOBOTO Jiyya OT YIJia
najieHusl.

2. M3yueHue xapakTepUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBanme 3aBUCHUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHUYECKOM CHIIbI coOMparoueit
JIMH3HIL.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TI0O BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPBI.



Pa3nen 12. KBanTtoBbie siBJIeHUA.

OmnbiTel Pezepdopaa u mianerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. HW3ortonsl. PaanoaxTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

AnepHas sHepreruka. JleMCTBUS paguOAKTUBHBIX H3JIyYEHHM HA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnexkTpsl pa3JIMYHBIX T'a30B.

3. CnekTtp BOAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHHs NPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 00001IEHNS TPEAMETHOTO COACPKAHUS U OIBITA IEATETbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUH BCETrO Kypca (pU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
roCyIapCTBEHHOMY 9K3aMEHY MO (U3MKe JJIsi O00ydaroImuxcs, BBIOPABIINX ATOT
y4eOHBbII TpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIHATBHO IESITENRHOCTHBIN XapaKTeP JaHHOTO pa3aeia peain3yeTcs 3a
CYET TOTO, YTO OOYYAIOIINECS BBIMOJIHAOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI MCCIIETOBAHMS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHS TEOPETUUECKUX BBIBOOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA INPEBPALICHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- TIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUU OOILIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXHOCTU MOPAIBHO-ITUYECKUX NPHUHLMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIENH COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JIO0003HATEIBHOCTH, HHTEpPECa K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXXHOCTU TMpaBuUi OE30MacHOrO TOBEACHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ JIEKTPUUECKHUM U TEIUIOBBIM 00OpY/IOBaHHUEM B
JOMAIIIHUX YCIIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha ONIHOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MNPaKTUYECKUX 3ajlady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTHMYECKOW U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQPECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIUS HA TPUMEHEHHWE (DU3WYCCKUX 3HAHWUU JUIsl PEIICHUS 33734 B
o0JIacTH OKpYy’)Karollel Cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) ajanTanmuM K HM3MEHSIIOIIMMCSI YCJOBHMSIM COIMAJIBHOW WM NPHPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

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

e - NMOTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHMI, B TOM YHCIIE€ (POPMYIHPOBATH
UJIeH, OHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuky;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTpEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3AMMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOLIylH Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBOeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBI MeTampeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBUA:
e BBISABIATH U XapaKTepU30BaTh CYIICCTBEHHbIE TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIINHA, OCHOBAHHMSI JIS
0000IIIEHNS U CpaBHEHUS;



BBISBJISTH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HW3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BBIBOJIBI C HCIIOJIB30BAaHUEM JICTYKTHBHBIX
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus: yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO ¢ YYETOM CAMOCTOSTEIILHO BIICIICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHUBATh HA NPUMEHHUMOCTb M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

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

Pabora c nnopmanueii:

MPUMEHSTh Pa3TUYHbIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JaHHBIX C y4ETOM TMPEIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPHPOBATH pellacMbie 3ada4ydl  HECIIOKHBIMH
CXeMaMH, TuarpaMMamMu, HHOU rpaduKoi 1 1X KOMOWHAITHSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
0J1aroxenaTeIbHOCTH OOIIECHHUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
uanora, OOHapYXKUBATh PA3IMINE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprMeEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
o €€ JOCTIKEHUIO: paclpeneisaTh poJd, OOCYKIaThb IpPOLECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO PE3yJIbTaTa I10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJaja B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBAThCA B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHS  PEIICHHMA
(MHIMBHUAyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7auu WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIpeiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS]) Pe3yJIbTaToOB
NesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYEeCKOr0 HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro YejaoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpU pEIIeHUH (PU3NUECKUX 3a/1ad WIN
B YTBEP)KJCHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO JPYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHUS,
HAOI0/IEeHUE, SKCIIEPUMEHT, MOJENb, TUIOTE3a, CAMHMIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUs, PaBHOJEUCTBYIOIIAS
cuna,  aedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, epeada JaBJIeHus TBEPAbIMU TEIaMU, )KUJKOCTIMHU U ra3amu,
aTMOC(pepHOE J1aBlICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacrno3HaBaThb NPOSBICHUE HM3YyUYEHHBIX (U3MYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE PbIO, phluaru B
TeJe YeJOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, JaBjeHue (TBEPAOro Tesa, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT T0JIe3HOr0 JEHCTBUA MEXAHM3MOB, KUHETHYECKas |
MOTEHIUAJIbHASL JHEPTUsi), MPU OMNUCAHUMU TMPABWIBHO TPAKTOBATh
(bu3nYECKU CMBICIT UCTIONB3YEMbIX BETUUYHMH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJB3Yys MpaBUiia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHHUS MEXAHUYECKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTHYECKHX IIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaThb MpOOJEMbl, KOTOpPbIE MOXXHO PpEIIUTh MpU HOMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaXOJUTh OUIMOKM B XOJ€ ONbITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUNH WK
(bu3MYecKuX CBOMCTB TeN: (POPMYIUPOBATH TPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATh BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHMSI PACCTOSHHUSA, BPEMEHHM, MacChl TeJa,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (hM3MUECKOIN BEIMUUHBI OT
IpPYrol € HCIOJIb30BAHMEM MPSAMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHsSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTAaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBAaHUSA, COOUpaTh YCTAHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHONM 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOJIUI U TpaduKOB, AENaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

NPOBOJAUTH KOCBEHHBbIE H3MEpeHHs (PU3MUECKHX BEIUYUH (IJIOTHOCTH
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIys NPEIOKEHHOW HWHCTPYKLIMU: TPHU BBHIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBl, TEPMOMETp, IWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, yCTPOWCTBO BOAOIPOBOJA, TUIPABIMYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
0 CBOMCTBaxX (PU3MYECKUX SIBJICHUI 1 HEOOXOIMMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOI0 HCIOJB30BaHUs (PU3MUYECKHX 3HAHUNW B TOBCEIHEBHOU
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamu u
TEXHUUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(opmanuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIINIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEI0CTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTo COAepKaHusl, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MuTepHer, BiaAeTb NpuéMaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOINEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJEPKaHUSA, B TOM
qHCclie MyOJIMYHO JIeJaTh KpaTKUEe COOOIICHUS O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEIOBAaHUI, IPU ITOM TPaAaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3HKH, COMPOBOXKIATh BBICTYIUICHUE
MPE3CHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHS: Macca MU pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KECHUE
aTOMOB U MOJIEKYJI, arpEeraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DJHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
pas3nuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBJICHUS, UCIIApEHUE,
KOHJCHCAllUs, IJIaBJICHHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOHOCTb, KOHBEKLUS, U3JIy4YEHHUE),
ANEKTPU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKS)
[0 ONHCAHWID HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B NPUPOJE,
KpUCTaUIbl B Hpupoae, usiydyeHue ConHua, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJIe,
NOJIIPHOE CUSHHME, NPH 3TOM IMEPEBOJAUTH MPAKTHUYECKYIO 3a/Jady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIUIOTHI, yJEeJdbHasg TEIUIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTABJICHUS, yJelbHAas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT TMONE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJEKTPUUECKOE HANpsKEHUE, COMPOTUBJIECHUE MPOBOJAHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaxXoJuUTh (HOPMYJIBI, CBS3BIBAIONINE MaHHYIO (DH3WYECKYIO BEIMUHHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHIMI CYNEPHO3UIMM T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH OMa IS ydacTka LeMnH, 3aKOH
Jxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA T, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTUYECKUX
IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  pEIIeHUs 3a7a4d, BBIOMpaATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MpPU MOMOIIU
(bU3UMYEeCKUX METOJOB, HWCIOJBb3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEAINOJIOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MIPOBEJICHUSI UCCIICIOBaHUs, JIeJaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIIeCcCca OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaolaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iomaan €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCUCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisi MArHUTHBIX TMOJEH TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MarHMTHOTO MOJIE HAa MNPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYJIUpPOBATH



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEYEHMS U YJEIBHOIO COIPOTHUBIICHHS BEIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COECIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WM3MEpPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pPE3yNbTAThI OJYYEHHON 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOILHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYEHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MPU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMHUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, NapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUUYECKUE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nuecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
MOCJIEOBATENBHBIM U NAPAJIEIbHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIENEN;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM



XKU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBbS U COOIIOICHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHUS B OKPYXKAIOLIEH CpeIe;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMAIIHIO, KOTOpAs SIBIISIETCS
IPOTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHWN Y4YEOHBIX 3a/laHUi HAay4YHO-TIOMYJISIPHYIO
JauTepaTypy GU3NUECKOTO COAEepKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BiageTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPAaTKHE YCTHBIE COOOIICHMS,
0o0o0mias uMHGOPMALKMI0O M3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHus, B TOM YMCJIe MyOJIUYHO NPEACTABIATh PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
U3YYEHHBIM TOHATUUHBIMN ammapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEH;

IOpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAeisiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHM C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:

UCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MaTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHBHOCTh MEXaHHYCECKOTO JBIIKCHHS, Jaedopmarius
(ympyrasi, mjacTauyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPJOTO TEiIa, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJTHBI, 3BYK, HH(QPaA3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIIEKTPHI UCIYCKAHUsI W TOTJIONIEeHUs, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

pa3nuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE BIKEHUE, CBOOOIHOE
NajicHUE TEJ, PABHOMEPHOE JIBIJKCHUE 10 OKPY>KHOCTH, B3aMMOICHCTBUE
T€JI, PEAKTUBHOE JBIDKEHUE, KOJICOATEIhbHOE NBUKEHHUE (3aTyXaromniue u
BBIHYKJICHHBIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JIBHUXKEHUE, OTPaKEHHUE



3ByKa, NPSIMOJIMHEMHOE pacnpoOCTPAaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOYKEHUE CHEKTPAJbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX  SIBJICHUH B
OKpy’XalllleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHUS B IPUPOJIE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NECUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JIyYd, PaJUOAaKTHUBHOE H3IyUYCHHE
OPUPOAHBIX MHUHEPAJOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM IMEPEBOAMTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(du3nueckue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAs CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBM)KEHHH, YCKOPEHHE, MEepeMEeIleHUuEe, MyTh, YTrioBas
CKOPOCTb, CHJIa TPEHHS, CWIa YINPYTrOCTH, CUJa TSAKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CHKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KosieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTejab MPEJIOMJIEHUS CpeAbl), NPH ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEJTUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTHUMH BEJIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEPHO3ULMK CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amumiies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
IpU SACPHBIX PEAKIMIX, MPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MATEMATUYECKOE BBIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMNOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKUE BETMUMHBL: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aul 3alliChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIIEeHUs, MPOBOAUTh pPAcu€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUYHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXKHO PEUIUTh TMPU TTOMOIIH
(Gu3NYECKUX METO/OB, HCIIONb3Yys ONHCAHHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

IPOBOAWTH OMBITHI MO HAOMIOACHWIO (U3MYECKHX SBICHUNA WU
¢u3znyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHHUSl SHEPrUM, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NpPYyKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTP, M3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUSs, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepseMold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JMH3bl), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpeHHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TNEpHOAa
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKAa OT JJUHbl HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MpeIoMJICHHs] OT yria
NaJieHus): [UIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHMOCTH



bu3NYecKuX BETWYMH B BHUAC TaOIUIl ¥ TpaduKOB, IeIaTh BBIBOIBI 1O
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4deckas padoTa W MOITHOCTh, YaCTOTa WU TEPHUOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATH
U3MEpPEHUs, CIeaysl MPEIJIOKEHHONW WHCTPYKIIUU, BBIYUCISTH 3HAYCHUE
BEJTMYMHBI U aHAJTM3UPOBATH MTOTYUCHHBIC PE3YIbTAThI ¢ YIETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHN;

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

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (OHU3UIECKUX MOJIEICH:
MaTepHaibHas TOYKa, aOCOIMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOUYHUK
CBeTa, JIy4, TOHKas JIMH3a, TUTaHeTapHas MOJIeNTb aTOMa, HyKJIOHHAsI MOJIEITb
aTOMHOTO SIJIpa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HA WX OMUCAaHUA (B TOM 4YHUCIE:
CIUAOMETp, JATYMKW TIOJOXKCHHSI, PACCTOSHHS W YCKOPEHHsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoToanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBICHUW M  HEOOXOoauMble (pu3nmyeckue
3aKOHOMEPHOCTH;

WCITOJIB30BaTh CXEMBI U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pemieHnr  y4eOHO-TIPAKTUYECKUX — 3a7ad, OINTHYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHU B IJTIOCKOM 3€pKajie M cOOMparolIei JIUH3E;
NPUBOJUTH  TMpUMEphl  (HAXOaWTh  WHGOOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUS (U3MYCCKUX 3HAHWN B TIOBCCIHEBHOM
KU3HH NI obecriedueHusi 6€30MacHOCTH TpU oOpaIeHruu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHUS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHS B OKPYXKaIOIIEH cpejie;

OCYUIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJIEpKaHUS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI IIOUCKOBBINA 3aMpOC, HAXOAUTH
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW WH(OpPMAIIUU HA OCHOBE
UMEIOIINXCS 3HAHUHN U JIOTIOJTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBHIMOJIHEHUH YYE€OHBIX 33JJaHUN HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMHCbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, IpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar u3ydaemoro paszena (U3MKH U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUn
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa OK
) i A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ’ | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBukeHne U B3auMo/1eiicTBHE TeJl
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 momorexa 110

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 IT 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4 1
33 examureckat Sueprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TennioBble ABJI€HUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUIECKUN TOK 0 7 hitps:/m.cdsoo.ru/7f418 ] ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

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

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOoHBI pacpOCTPaHEHHUS CBETA 6 2 bubmmorexa [TOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.cdsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti ! ! ! https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HaykKa O pUpOE.
SBnenus npupoipl. Guzndeckue
SIBJICHUS

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BEIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU TOMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATYPhI"

Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NYECKuX
SIBJIEHUU C IIOMOIILIO MOJIeel
VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JAILHOCTD IIOJIETA
mIapyKa, MymeHHOT o

bubmmoreka IIOK
https://m.edsoo.ru/ff09f72a




TOPU30HTAILHO, T€M OOJIbIIIE, YeM
0oJbIIIe BBICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,

7 JOKAa3bIBAIOIINE JUCKPETHOE buGnuorexa LIOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMnbITHI 11O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIUpeHUs Ta30BY»
10 ArperaTHbl€ COCTOSIHUSI BEIECTBA
B3anMocBs3b Mexay cBOKWCTBaMHU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSTHUSIX B BIX bubmuoreka [{OK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUU BOJBI
MexaHHuecKOe OBIKEHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubnmorexa [IOK
P p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6nunorexa LIOK
13 Ckopocts. EAUHUIEI CKOPOCTH
p A 1 p https://m.edsoo.ru/ff0a079c¢
14 Pacuetr myTH 1 BpeMeHU IBIKECHUSA bubnuorexa [IOK
T P a1 https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
P . P bubmuoreka [{OK
15 B3anmopeiicTBre Ten Kak mpuyMHa

HU3MCHCHUA CKOPOCTHU IBUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6nmoreka [IOK

16
1 00beMa TeJia 10 €ro INIOTHOCTHU https://m.edsoo.ru/ff0a0fee
JlabGopaTopHas paboTta
17 «OmnpeaeneHre MmIoTHOCTH TBEPIOTO
TEIa»
13 Pemenue 3anau mo teme bubnunorexa LIOK
"ITnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaencTeug tein. Cria
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota «/3yueHue
20 3aBUCUMOCTH PACTSDKCHHS
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SIBnenne tarorenus. Cuia THKECTH
CBs13b MEX]y CHIION TSKECTH U
. bubmuorexa [IOK
22 Maccol Tena. Bec tena. Pemenue
" " https://m.edsoo.ru/ff0al778
3aga4 1o teMe "Cuia TSKeCTH
Cuita TSDKeCTH Ha APYTUX IUIaHETax.
23 dusnueckue xa aKfeyr WCTUKHU bubnmorexa [IOK
P p https://m.edsoo.ru/ff0al502
IUIaHET
bu6nunorexa LIOK
24 WNsmepenne cun. JlunaMoMeT
P A p https://m.edsoo.ru/ffO0al8cc
bubnunotexa LIOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CiokeHue IBYX CUJI, HalIPaBJIEHHBIX
. v . P bubnuoreka [{OK
26 10 OJHOU MPSIMOM.

PaBHOelicTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70




27

28

Permrenue 3agad mo reme
"PaBHoneiicTByromas cu"
TpeHne CKOJIb)KEHUS U TPEHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas padota «3yueHue
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIB)KCHHUS OT CHJIbI JIaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEH»

bubnunorexa LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIbI

31

32

Pemenne 3amad mo Temam: «Bec
tenay, «['paduyueckoe n3ooOpakeHue
cuiny, «Cuiby,
«PaBHOZIEMCTBYIOIIAS CUIT»

KonTponbHas pabota mo Temam:
«MexaHn4eCcKoe JBHKCHUC),
«Macca, mI0THOCTEY, «Bec Tema,
«I"paduyeckoe n300paKeHUE CUIT»,
«Cusl»

bubnuoreka [IOK
https://m.edsoo.ru/ff0aldeQ

33

34

Hasnenue. CriocoObl yMEHbIIEHUS U
YBEJIMUYEHUS J1aBJICHUS

I[aBJIeHI/IC rasza. 3aBUCHMOCTb

IaBJIEHU Ta3a OT 00bEMa,
TEeMIIEPATypPhI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a2376




[Tepenava naBneHus TBEPIALIMHU

bu6nmoreka [IOK

35 .
TETTAMI, AIKOCTAMH 1 Tasami hitps://m.edsoo.ru/ff0a25b0
3akou ITackans
JlaBlIeHME B )KUJIKOCTH U Tase,
36 BBI3BAHHOE JIEUCTBUEM CHJIBI Bubmaorexa ITOK
A https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3amad mo treme «/laBnenue bubnuorexa [JOK
B JKUIKOCTH U rase. 3akoH Ilackaisy» https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 CooOmaromnirecst COCyIbl
HHarot e https://m.edsoo.ru/ff0a2970
39 T'unpaBnuueckuii mpecc buGnuorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
SKUIKOCTHBIA HACOC
Atmocdepa 3emmn. [Ipuanner
CYyIIECTBOBAHUS BO3IYIITHOM
41 O}(;I(])IJ'IO‘IKI/I 3emiu 3aByI/§:II/IMOCTb bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BHICOTHI
HaJl ypOBHEM MOPSI
4 Bec Bo3ayxa. ATmochepHoe bubnmnorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bubnnorexa [JOK
nasineHus. Onelir Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJIEHHUS OT BBICOTEHI HA, OBHEM bubmmorexa TIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubmuoteka [IOK

AaBJICHUEC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Permrenue 3agad mo reme

46 "AtmocdepHoe naBicHue"
JelicTBue ®UIKOCTH U Ta3a HA BuGmorexa LIOK
47 HOTPYIRCHHOT B HIX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota
43 «OrnpeseneHue BbITAIKUBAIOLIEH Bu6muotexa [JOK
CHUJIbI, IEUCTBYIOIICH Ha TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)»
Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 3aI'3.I/ICI/IMOCTI/I Beca BuGmiorexa LIOK
9 TlIa B BOAC OT 0OBEM® https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tena»
bubnunoreka LIOK
>0 Hnasartme Tex https://m.edsoo.ru/ff0a3a96
JlabopartopHnast pabota
"KoHcTpynpoBanue apeomeTpa win
51 KOHCTPYMPOBAHUE JIOAKHU U
OmpeciIeHuE eé
Ipy30M0bEMHOCTH"
Pemenue 3agau no remam:
50 «IlitaBanue cynos. bubmmnoreka HOK
BosnyxorutaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
but6mmorekxa [IOK
>3 Mexaniteckas pabota hitps://m.edsoo.ru/ff0a3f82
54 MomntHocTs. EquHUIBEI MOIITHOCTH bubmmorexa TIOK

https://m.edsoo.ru/ff0a3f82




55

56

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabeMe 10 JiecTHuie"

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cwit Ha peruare

57

KonrponsHas pabora o Teme
«/laBneHue TBEPABIX TET,
KHUJKOCTEH U ra3oBy» /
Bcepoccuiickas npoepouHas
paborta

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJBIX T, )KUJIKOCTCH U ra3oBy /
Bcepoccuiickas npoepoyHas
pabora

bubnunoreka LIOK
https://m.edsoo.ru/ffO0adffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.

JlaboparopHnast pabota
«HccnenoBanue ycioBuit
paBHOBECHSI pblyara

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay o temMe «Y CI0BUSA
paBHOBECHSI pbIyara

bubmmoteka IIOK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddutment nonesnoro neiictpust
Mexanusma. Jlaboparopnas padota
«M3mepenue KII/ nHaknoHHOM
TUTOCKOCTH

Pemenue 3amaud mo teme "Pabora,
MottHoctb, KIT/1"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4c48




63

64

MexaHudeckas SHEPTHsl.
Kunernueckas ¥ moTeHIMaIbLHAS
SHEPTUst

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpPUMEHT 1O TEME
"DKCHepUMEHTAIbHOE OIPEIEICHHE
M3MEHEHUS KUHETUYEeCKOU U
MOTEHIIUATIBLHON YHEPTHH MPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
IJI0CKOCTH"

KonTponbhas padota no teme
«PaboTa 1 MOLTHOCTh. DHEPTUs»

67

68

Pesepubiit ypok. Pabora ¢
TEKCTaMH I10 TeMme "MexaHu4ecKkoe
nBroKeHne"

PesepBHylit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MomnHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

bubmuoreka [{OK
https://m.edsoo.ru/ff0adee6




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakruueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHbIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOI 1 Bbu6mmoteka [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Mopenu TBEPAOTO, KUAKOTO U
. bubnuoreka [IOK
3 razo00pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKOU TEOpUH
5 Kpucrannnueckue u amopgHbie 1 bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0aS800
6 CmaunBaHue U KallWUISIPHOCTb. | bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIupeHue U CokaTue 1 bubmmorexa [IOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JIBHXKEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Bryrtpennsis sueprus. CriocoObl bubnmnoreka HOK
U3MECHEHUS BHYTPEHHEW SHEPruu https://m.edsoo.ru/ff0a5c60

10 Buael Teronepenauu Bubmaorexa ITOK

https://m.edsoo.ru/ff0a6412
Ypok-koupepennus "IlpakTnueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubnuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnuorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TemrooOMeH 1 TEIII0BOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHast pabota

14 "UccnenoBanue siBICHUS bubnuoreka [{OK
TEMJI000MEeHa MPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOHOM U Topsiueit BOAbI"

Pacuer konuyecTBa TEMIOTHI,

s HEO0OXOIMMOTO /IJIsi HarpeBaHUs
TeJa ¥ BBIIETSIEMOTO UM TMIPU
OXJIAXKICHUHN
JlaGopaTopHnas pabota

16 "Onplzz[eﬂl;HHe I})/,HCJIBHOP'I bubmmorexa [TOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECPJACBAHUC

18 KpUCTAJIMYECKHUX Tell. Y AenbHas bubnmnorexa HOK
P e hitps://m.edsoo.ru/ff0a71d2
TEIUIOTA ILIABICHUS
JlaGopaTtopHnas pabota
19 "Onpenesnenne yaeabHON TEIUIOTHI Bubmaorexa ITOK
p y” https://m.edsoo.ru/ff0a72fe
IIaBJIECHHUS JIBIA
20 [TapooOpazoBaHue 1 KOHIEHCAIHS. Bu6muotexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenune. Vaenbnas temiora
mapooOpa3oBaHUs U KOHIAEHCAIINH.
21 Bafa)ncnf/locn, TEeMIIEPATYPhbI buGnuorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
2 pabora "Onpenenenne bubmmoreka [JOK
OTHOCHUTEILHON BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3/IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuratenb BHYTPEHHETO CTOPAHMS
KII/I TerutoBoro nBuraTessi.
25 TennoBple ABUraTeIN U 3aliuTa bubmmorexa TOK
a i Hl https://m.edsoo.ru/ff0a7c7¢
OKPY’KaIoIIEeH cpebl
26 3aKOH COXpaHEeHMsI U MTPEBPALCHHS

OHCPIUuM B TCIJIOBBIX ITPOLECCAX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbie ABJICHHUS.

bu6nmoreka [IOK

27 W3meneHune arperaTHeIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa"
KonrponbHas pabora no reme
28 "Tennossle sABIeHUs. MI3MeHeHHe bubmmorexa [TOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILECTBA
29 OnekTpusanus Tei. [[Ba pona
JIEKTPUUECKUX 3apsi/ioB
Ypok-uccienoBanue
30 "DnexTpuzanus TeJl UHAYKLIUEH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsyKEHHBIX TEIL. bubnnorexa [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.
1 HanpsokeHHOCTD 2IIEKTPUUECKOTO bubmuoreka [IOK
nosis. [IpuHnmn cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TMOJEH
Hocurenu snekrpudeckux 3apsaaos.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpoBOAHMKY U AUDIIEKTPUKHU. 3aKOH bubmmoteka IIOK
COXPaHEHU DIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHNE bubmuoreka [IOK
CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
36 cymecI;BOBaHm. I/ICT(Z]qHHKH bubmmorexa TIOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue

38 AJIIEKTPUUECKOTO TOJI Ha 1
MPOBOJIHUKY U TUDJIEKTPUKH"

DJIEKTPUUYECKUI TOK B MeTasuiax, bubnnoreka HOK

39
JKHUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1enb 1 e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabora

41 "U3mepenue u peryanpoBaHue CUITBI 0.5 bubmmorexa [TOK

°p Peryip ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOe HAMpsKEHHE.

4 Bonbr™merp. JIabopaTopnas pabora 0.5 bubnuoreka [IOK
"N3MepeHue u peryimpoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBieHNE TPOBOJHUKA.
43 VY nenpHOE CONPOTUBICHUE bubmmorexa [TOK
p https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO
44 COIIPOTUBIICHHS TPOBOJHHUKA OT €0 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMIAN MTOTIEPEYHOTO
cedyeHus u marepuaia”
3aBUCHMOCTh CHIIBI TOKA OT
but6mmorekxa [IOK
45 HanpsokeHus. 3akoH Oma aiis

y4yacTKa nemnu

https://m.edsoo.ru/ff0aa44a




JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKa, U ero 4yepe3 pe3ncTop, OT bubmmorexa LOK
> AT pesp P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaIeIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IIpaBUJjIa CIIOKEHUS HAIIPSKECHUN bubmmoreka [JOK
[PU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaaS8
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast padota "I[IpoBepka
49 IpaBuJja JJisl CUJIbl TOKA IIPU bubmmoreka [JOK
rapajuielIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa i1 pasiInyHoro bubmorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOJTHUKOB
Paborta 1 MOIIHOCTH
51 DJIEKTPUUECKOTO TOKA. 3aKOH bubmmorexa LHOK
p ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JIaGoparopHasg pabora
52 "On 1e3 eJ'IleI/Ie pa6OTI>I Y MOIIHOCTH bubmorexa LHOK
pea p " m https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTETH FITEKTPHUUECKON bubmuorexa [IOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660




ITocTostHHBIC MAarHuThbl, UX

54 .
B3aUMO/ICHCTBUE
55 VYpok-uccinenoranue "MN3zyuenue | bubmmoreka [JOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bubnunoreka LIOK
56 3eMild U €r0 3HAYCHUE IS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TeMe "DJIeKTPUUECKHE 3aps/bl.
bubnuoreka [{OK
57 3apspKeHHBIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBus. [locTOSHHBINM
ANEKTPUIECKUH TOK"
KonTponpHas paboTa mo Teme
"DNIeKTpUUECKHE 3apsiIbl.
3apsKEHHbIE TeNla U UX
. . bubnuorexa [{OK
58 B3auMoAeHcTBHA. I10CTOSTHHBII
. " https://m.edsoo.ru/ffO0abea8
ANEKTPUIECKUM TOK" /
Bcepocculickas npoBepoyHas
pabota
PesepsHslit ypok. Pabora ¢
TekcTamu 1o Teme "TIoCTOSTHHBIIM
59 INEeKTpUYECKUi TOK" / bubmmorera OK
P . https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepoyHas
pabora
OmneiT OpcTena. MaruuTtHoe mose
but6mmorekxa [IOK
60 AJIEKTPUIECKOTO TOKa MarauTHoe
https://m.edsoo.ru/ff0ac1d2
M0JI€ KaTYIIKH C TOKOM
61 [IprMeHeHre JIeKTPOMAarHUTOB B 0.5 bubmuoteka [IOK

texuuke. Jlaboparopnas pabora

https://m.edsoo.ru/ff0ac74a




62

63

64

65

"U3yueHnue nerlcTBUSA MAarHUTHOTO

MOJIsI HA IPOBOJHUK C TOKOM"

:‘)J'IGKTpOI[BI/IFaTeJ'IL IIOCTOAHHOI'O
Toka. Mcnonp3oBanue

SHGKTpO,I[BI/IFaTCJIeﬁ B TEXHHUYCCKHX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AnekTpoaBUraTes"”

OmnbiThl Papajes. 3aKoH
AIEKTPOMArHUTHON MHYKITUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKON
SHEPIruM. DIEKTPOCTAHLUHU Ha
BO300HOBISIEMBIX HICTOYHHKAX
SHEPTUH

[ToaroroBka Kk KOHTPOJIBHOU paboTe

10 TeMe "DJIEKTPUIECKHE U
MarHuTHBIE SIBJICHUS"

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0ac86¢

66

KonTponbHas padbora no teme
"DJIeKTpUUECKNE U MATHUTHBIE
ABJICHUS"

bubmmoteka IIOK
https://m.edsoo.ru/ff0acb14

67

PesepsHslit ypok. Pabota ¢
TekcTaMu 110 TeMe "TermnoBrie
sBiieHUA"

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0acc5e

68

PesepBHrlit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MarauTHele
aBieHus"




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero KonrTpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI

| MexaHn4eckoe JBUKEHUE. |
MarepuanbpHas TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYECKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsIMONIMHEITHOE bubnuoreka [JOK

3 1
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE

4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOPOCTb

5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopocTH
JlaGopaTtopHast pabota

7 "OnpeneneHne ycKOpeHus Tela Ipu | | bubnnorexka [JOK
PaBHOYCKOPEHHOM JIBUXEHUHU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe magenne teir. OIbIT !
lanunes

9 PaBHOMepHOE BHKEHUE TIO 1 bubnuorexa [IOK

oKkpyHocTH. [lepnon u yacrora

https://m.edsoo.ru/ff0ael76




obOparmenus. JInHeitHas u yrioBas

CKOpOCTHU
10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE
1 IIepssiii 3axkoH Herotona. Bektop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
Bropoii 3akon HerotoHna. bu6mmoreka [IOK
12 .
PaBHopelicTByOIIAsA c1iia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cynepno3uuust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6c
15 C 3 r bubmuoreka [JOK
Hia YHpYrocTh. SaKoH 1 yKa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agayq mo reme «Cuna
YIOPYTOCTHY
JlaGoparopHasg pabora
17 0 pATOp P bu6mmoreka [IOK
(TIPEACIICHIE JKECTROCTH https://m.edsoo.ru/ff0aee28
NPY>KUHbBI»
13 C bu6mmoreka [IOK
118 TpeHIt hitps://m.edsoo.ru/ff0af738
19 Pemenue 3amau nmo teme «Crita bu6mmoreka [IOK
TPEHUD) https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pabora
20 "0 PaTopHATP bubmuorexa [IOK
fipeaeenne Koa(b'fbHHHeHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTBKEHUS
Pemenue 3amau no reMe "3aKOHBI
A bu6nmmoreka [JOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuita TSHKeCTH | 3aKOH BCEMHPHOI'O

22 TATOTEHUSI. Y CKOPEHHE CBOOOIHOI0O bubnmnorera [IOK
- 7 CKOP htps://m.edsoo.ru/ff0af044
agcHus
VYpok-koHpepenius "J[BrkeHue Tel
23 BOKPYT I'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3amau nmo teme "Cuita
24 TSHKECTH U 3aKOH BCEMUPHOI'O buGnnorexa LIOK
. P https://m.edsoo.n/ff0af5f8
TATOTEHUS
)5 [IepBas kocMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecomocTth u eperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepualIbHON TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
26 PaBHoBecue TBEpIOTO TEIA C bubnnorexa [IOK
. . p https://m.edsoo.ru/ffO0afe36
3aKpeIIEHHON OChIO BpalllCHHUS.
MowmeHnT cunsl. LeHTp TsKECTH
PaBHOBECHE MaTepUaIbHON TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIUIEHHOI OCBIO BpaIllCHUS.
MowmenT cunsl. LienTp Tsoxectn
)3 Pemenne 3agau mo teme "MoMeEHT bu6mmoreka [JOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe
" bubnuorexa [JOK
29 o TeMe "MexaHn4eckoe IBHKEHUE.

BsaumonetictBue ten"

https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

bu6mmoreka [IOK

30 "MexaHI/I‘-IfCKOC /IBHACCHIE. https://m.edsoo.ru/ff0b06ec
B3aumopeiictBue ten"

Nmnynbc Tena. UMnynbe cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnunoreka [HOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/ICHICTBUE

1 Pemenue 3amau mo teme "3aKkoH bu6mmoreka [IOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096c

1 Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

34 Mexanunueckasi paboTa U MOIIHOCTb hitps-//m.cdsoo.ru/f0b0as4

35 PabGoTa critbl TSDKECTH, CHITBI bubmuoreka [JOK
YIPYTOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOThI CUITBI TPEHUS
IIpU pAaBHOMEPHOM JBUKEHUU Tea
110 TOPU3OHTAJIBHOM MOBEPXHOCTH»

37 CBsi3b 3HEPTUH U PaOOTHI.

[ToTeHumanbHas YHEPrus

18 Kunernueckas sneprus. Teopema o bubnuotexa [JOK
KMHETUYECKON IHEPTUHN https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHHUKE

40 JlaGopatopHas pabora «3yueHue bubnnorexka [JOK

3daKOHAa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe




41

42

KomnebarenbHoe ABUXEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOaHusl.

BriHyX1€HHBIC KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTHu4ecKuil U IPYKUHHBII
MasTHUKHU

44

45

46

VYpok-uccnenoanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KECTKOCTH
IMPY>XXUHBI 1 MaCChI I'py3a»

[IpeBpateHre YHEPTUU TIPU
MEXaHUYECKUX KOJICOaAHUSIX
JlaGopaTtopHnast pabota
«OrmpeneneHue 4acToThl U NepHoa
KOJICOAHUH MPYKMHHOTO MasTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpH0J1a KOJIeOaHMi
rpysa, OABEIIEHHOI0 K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTIEPEYHBIE BOJHBI

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYECKHE BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe




51

52

Ypok-uccinenoBanue "HabmoneHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTH"

['poMKOCTb 3BYyKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b23ca

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannueckue KosiebaHusi ¥ BOJTHBI"

KoHTpoinbHas pabota 1o Teme
"3aKOHBI COXpPAHEHMUS.
Mexanunueckue Koyie0aHnsa U BOIHEL"

SHGKTpOMaFHI/ITHOC I10JIC.
BHGKTpOMaFHI/ITHbIe BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

58

59

60

CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
Ypok-konpepenus "[lkana
AIEKTPOMArHUTHBIX BOJIH.
Hcnons30BaHue IIEKTPOMATHUTHBIX
BOJIH JJII COTOBOI cBsi3H"

Ypok-uccnenosanue "Mzydenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHne

YaCTOTHhI U AJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c




DneKTpOMarHuTHasl IPUPO/Ia CBETA.

61 CkopocTh cBeta. BoHoBEIE bubmorexa LOK
P ' htps://m.edsoo.ru/ff0b31d0
CBOICTBa CBETa
Ucrounuku cBeta. [IpsMonuueitHoe
62 acIIPOCTpPaHEHHE CBETa. 3aTMEHHUS bubnmnorera [IOK
pacupoctp ' https://m.edsoo.ru/ff0b3658
Counnia u JIyHsl
3aKoH OTpa)K€HUs CBETa. 3epKaia.
63 Penrenue 3amau Ha IprUMEHEHUE buGnnorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenne cBeta. 3akoH bubnuoreka [IOK
[IPEIOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHHe
65 cBeta. Mcrionb30BaHuE MOJHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKECHUS B https://m.edsoo.ru/ff0b3cS5c
OIITHYECKUX CBETOBOIAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 IPEIOMJIEHUS] CBETOBOTI'O JIy4a OT
yrja rnajgeHus Ha rpaHule "Bo3ayX-
crexio""
VYpok-koHpepeHuus
"Ucnons30BaHye ITOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBSI3B"
bubmuorexa [JOK
68 JInnzel. OnTnyeckast cuja JIMH3bI
https://m.edsoo.ru/ffOb3f2c
. Bubaunoreka [IOK
69 [TocTpoenue n3o0paxeHui B JTMH3AX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTopHnas pabota
"Onpenenenne GOKYCHOTO

bu6mmoreka [IOK

70 PacCTOSHUS U ONITUYECKOMN CUIIBI https://m.edsoo.ru/ff0b4206
cobuparoiiei TuH3bI"

71 Ypok-koHpepenmus "OnTuiyeckue bubnunoreka [HOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I'ma3 xak ontuyeckasi cucTema. bubmuoreka [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenmus "JlepexTo
3peHus. Kak coxpanuts 3penue"

Paznoxxenue 6enoro cBera B CIIEKT.

74 OnebiTel HetoToHa. Coxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaboparopHas padota "OnbITHI 110
pasioKeHuIo 0eI0ro cBeTa B CIIEKTP

75 Y BOCIIPUSATHIO LIBETA MPEIMETOB IPU bubmmorexa [TOK

https://m.edsoo.ru/ffOcOe2a
UX HaOJII0/IEHNHU Yepe3 [IBETOBbIE
¢unbTpe"
Ypok-npaktukym "BonaHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u auppaxuus”

77 Omneitel Pesepdopia u muranerapHas bubnuoteka [JOK
MOJENb aToMa https://m.edsoo.ru/ff0c12a8

73 ITocrynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/Ie " IIOTJIOCHHUE CBETA

bu6mmoreka [IOK

79 aromoM. KBantel. JInHeigarsie hitps-//m.cdsoo.ru/ffoc 1 44c
CIIEKTPBI
20 VYpoxk-nipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PagnoakTHUBHOCTE U €€ BUIbBI buGnnorexa LIOK
https://m.edsoo.ru/ff0c1672
2 Crtpoenue aToMHOTO sipa. bubnuorexa [JOK
Hyxiionnas moznens https://m.edsoo.ru/ff0c18ac
23 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
84 Pemienne 3amaq mo teme: bubmuoreka [JOK
"PaanoakTuBHBIE TTpeBpaleHus " https://m.edsoo.ru/ffO0c1b4a
85 [Tepuoxa monypacmnana
Ypok-koH(pepeHus
86 "PpaJlI/IoaKT(EIBIiIm: U3ITy4YeHUs B bubmmorexa LOK
" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakinu. 3aKOHbI
87 cox;)aHeHII/:;I 3aps/10BOTO U bubmorexa HOK
https://m.edsoo.ru/ffOc1c58
MacCOBOTO YHCEI
28 DHeprus CBsSI3U aTOMHBIX SEP. bubnuoteka [JOK
CBs13p Macchl U DHEPTUU https://m.edsoo.ru/ffO0cld7a
29 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sneprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
01 VYpoxk-koHpepenuus "Anepuas

sHepreTuka. JlencTeus




pPaIMOAaKTUBHBIX U3Iy4e€HHH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE.

bubmuoreka [JOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC siBIEHUS"
KonTtponbHast pabora o Teme
93 "DJEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC siBIEHUS"
[ToBTOpenue, obodIICHNE.
94 JlaGopaTopHble pabOTHI IO Kypc bubmmorexa LOK
" p pv P " ypey https://m.edsoo.ru/ff0c245a
BzaumopeiictBue ten
[ToBTopenue, 0600menue. Pemenne
95 ACYETHBIX U KaUECTBEHHBIX 3a/1a4 bubnnorexa LIOK
P " " https://m.edsoo.ru/ff0c2572
1o TeMe "'TermoBbIe MPouecChl
[ToBTOopenue, o6o0mmenue. Perenne
96 pacyeTHBIX U Ka4YeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nsurareiei”
[ToBTrOopenue, o6o0mmenue. Pemenne
97 ACUETHBIX U KAUEeCTBEHHBIX 33134 bubmmorexa [TOK
p " | https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI a5exkTpoycTaHOBOK
[ToBTOpenue, o6oOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie paboTHI IO KypCy

"CBeroBble aBiaeHud"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ffOc2d6a
COXpPaHEHHUS B MEXAHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 buGnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBadg u 1
saepHas Gpu3uka'
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOT'PAMME







IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

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

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUYEeCKUe sIBICHUS B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH NMPAKTUUYECKYIO 337auy B yUE€OHYIO, BBIIETATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PUINUECKUX SIBICHUI

1.4

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIBb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPaKTOBaTh (U3NUYECKUH CMBICT MCIOJIb3YEMBIX BEJIWYHMH, HX
0003HAYEHHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTh
(dopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIHYUHY C
JPYTHUMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(bHSI/I‘ICCKI/IX BCJINMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBICHUS U TIPOIIECCHI,
HCNOJIb3ysl HM3YYEHHBIE 3aKOHBI, MPU ITOM J1aBaThb CIIOBECHYIO
(GbopMynTUPOBKY 3aKOHa ¥ 3alHCHIBATh €r0 MaTeMaTHYecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
quciae M B KOHTEKCTE€ CHUTYyalliii TpPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH NPUUYUHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH
oObscHeHMEe W3 | — 2 JOTMYECKHUX MIaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBAa (M3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4 B 1| — 2 IEMCTBHS, UCIOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONIME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJlu3a yCIIOBUS  3aJaud  3alKChbIBaTh  KpaTkoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl U TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peiCHuA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOHy‘-IGHHOﬁ

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYECKUX METOJIOB, B OIMCAHWM WCCIEIOBAaHHUS BBIICIATH
MpoBepsieMoe  MpPENrnoyiokeHue  (TUmoresy),  pas3audath U
UHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOJAUTh OIIMOKU B

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

1.9

1.10

1.11

MIPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIMCHIBATH XOJ1 ONbITa U (HOPMYJIUPOBATH BBIBObI

BBITIOJIHATH MPSIMBbIE U3MEPEHHUS C UCIOJIb30BAaHUEM AHAJIOTOBBIX U
UGPOBBIX MPUOOPOB, 3aAMMCHIBATH MTOKa3aHUs MPHOOPOB C YyUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

IPOBOJIUTh  MCCIEJOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAaHMEM IHPSIMbBIX H3MEPEHMH,
y4acTBOBaTh B IUIAHUPOBAaHMU y4eOHOIO HCCIeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpPEeaIOKEHHOMY
IIaHy, (UKCUPOBaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCUMOCTH
(u3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCIICAOBAHU A

1.12

1.13

MPOBOJIUTh KOCBEHHBbIE M3MEpeHHs (U3NUECKUX BEIUYMH, CIETys
MPEIIOKEHHON MHCTPYKLIMM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu pabore ¢

n1a00opaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBUS HN3YYECHHBIX

npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIMCAHMS,




1.15

UCIIONIb3YSl 3HAHMS O CBOMCTBaxX (U3MYECKUX SBIEHUH U

HeoOxouMBbIe (DU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHUYECKHMH YCTPOHCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB PIH(bOpMaI_[I/II/I B CCTU I/IHTepHeT B
COOTBCTCTBHMH C 3aJaHHbIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
HMCIOIIIUXCA 3HAHUH U HYTCM CpaBHCHUA PA3JIMYHBIX UCTOYHUKOB
BBIJACIIATD I/IH(i)OpMaIII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI N

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/laHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BlIageThb
puEéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CHCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMaIMK (PU3HUECKOTO
CoJiep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIEeHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJI30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(bl/ISI/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaLIPIeI>i

1.19

MpU  BBIOJIHEHUH  y4EOHBIX MPOEKTOB M  HCCIENOBAaHUM
pactipenenaTh O0S3aHHOCTH B TpPYIIe B COOTBETCTBUH C
MOCTaBJICHHLIMHM 33aJauaMH, CJCAUTh 3a BBIIIOJHEHHEM ILIaHa
JIEMCTBUI, aJeKBaTHO OIEHMBaTh COOCTBEHHBIM BKJIad B
JIeATeILHOCTD TPYIIIbL, BBICTPaUBaTh KOMMYHUKaTUBHOE

B3aUMOJICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYeCcKue SBJICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTH NMPAKTUYECKYIO 337auy B yUeOHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH

ONMCHIBATh M3y4YEHHBIE CBOICTBa Tel M (puU3MUECKUE SBIEHUS,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCIOJB3YEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYMHY C
JPYTUMH BEJIMYUHAMHU, CTPOUTH IPaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbUBUYECKUX BEITMYUH

XapaKkTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U TIPOIECCHI,
HCIOJIb3Yysl HM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro MaTeMaTH4eCKoe

BBIPDAKCHUC

1.6

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYallMld MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 jorm4yeckux maroB ¢ MOMOIIbK 1 — 2 M3y4EeHHBIX CBOMCTBA

(bl/ISI/IquKI/IX SIBJICHI/II>'I, (1)I/I3I/IquKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTHU

1.7

peuaTth pacyéTHble 3a1aud B 2 — 3 EHUCTBUS, UCIIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE
aHaJM3a YCJIOBMS 3a/1auM 3alHChIBATH KPATKOE YCIOBHE, BBISBISATH
HEJIOCTaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC Al €€ pelieHus, IPOBOAUTHh PACUETHl U
CpaBHMBATh IIOJIyY€HHOE 3HAYeHUE (PU3NUECKONW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrno3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU

(1)I/I3I/I‘-IGCKI/IX MCTOHOB, HCIIOJIB3YysA ONHWCAHWUC UCCICIOBAHMA,




1.9

BBIJCIATE IIPOBEPACMOC MPEAIIOIIOKCHNE, OUCHNBATE IIPAaBUJIBHOCTD

nopsaaKa ImpoBCACHUA UCCIICAO0BAHUA, ACTIATh BBIBO/IbL

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENoJIoKEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

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

1.10

BBIIIOJHATL IPSIMBIE M3MEPEHHs C HCIOJB30BAHUEM AHAJIOTOBBIX
npuOOpOB M JAaTYUKOB (PU3UYECKUX BEIUYMH, CpPaBHHUBATbH
pe3yabTaThl  M3MEpEeHU ¢ ydué€ToM 3aJaHHOM  aOCONIOTHOM

MOrPEMTHOCTH

MPOBOJIUTH  HCCIIEJIOBAHUE 3aBHUCHUMOCTH OJHOW  (PHU3UUECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
Pe3yabTaThI MOJTYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJUIl U TPpadUKOB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN A

1.12

MPOBOJUTh  KOCBEHHBIE  HM3MEpeHUsT (DU3UYECKUX  BEITUUHH:
IUIAHUPOBaTh ~ WM3MEpPEHHUs,  CcoOMpaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CIE€ysl NPEIJIOKEHHOW HWHCTPYKLIHMH, W BBIYHUCISTH

3HAYCHUEC BCIINYHNHBI

1.13

CO6J'II-O,[L8.TB paBujla TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.15

Ppacno3HaBaTb MPOCTLIC TCXHUYCCKHUC YCTpOﬁCTBa U U3MCPUTCIILHLBIC
HpI/I60pI)I 1o CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJISATb CXCMbI
QJICKTPUYCCKUX LIelleil ¢ IoclIegoBaTelIbHBIM U napauiCIbHbIM
COCIMHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHUS

QJICMCHTOB JJICKTPUUYCCKUX Lenei

1.16

NPUBOANTH TPUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HCTOJIB30BaHUSA  (pU3MYecKMX  3HaHUH B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH  IpH

oOpamieHun ¢ TnpubOpaMd © TEXHMYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 3I0pPOBbS M COONIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(pOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOXKET OBITh HC,I[OCTOBGpHOﬁ

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaTypy (PU3MUYECKOrO COAEp KaHUsl, CIIPABOYHBIC
MaTepuainbl, pecypcsl ceTtd MHTepHeT; BianeTb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLUK U3 OJHOMN

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KIIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YHCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UII UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA MOHATUWHBIN amnmapar

Kypca (pU3MKH, COIIPOBOXK/IATh BBICTYIUIEHHUE ITPEe3eHTAlMEN

MIPH BBIMOJTHEHUN YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IIOCTABJICHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILIaHA
JNEUCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTh TPYMINBI, BBICTPAUBATH
KOMMYHUKATUBHOE  B3aUMOJICUCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI

Kon
NpoBePsieMoOro
pe3yjabTara

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XAaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (pI/ISI/I‘IGCKOC SIBJICHUC

1.3

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NUYECKUX SIBJICHUU B

OKpY’KaIoIllleM MHpE, B TOM 4Yucie pU3NYECKUe SIBJICHUS B IPUPO/IE,




1.4

1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 337auy B y4eOHYI0, BbIIEIATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrMYecKHX IIaroB ¢ MOMOIIBI0 2 — 3 U3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHfI, (I)I/ISI/ILIGCKI/IX 3daKOHa HUJIM 3aKOHOMCEPHOCTU

1.7

1.8

1.9

pemars pacuéTHble 3a7auu (omuparouiyecss Ha cucreMy u3 2 — 3
YpaBHEHMI), HCIONBb3Ysl 3aKOHbI U (OPMYNbI, CBS3BIBAIOIINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3allUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOUINE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE
JUI PeUIeHUs, TPOBOJAUTh PAcYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYEHHOT0 3HAYeHUS (PU3NUECKON BEITMUNHBI

pacro3HaBaTh MpOOJEMBbI, KOTOPblE MOXKHO PELIUTh IMpPU TOMOIIH
(U3MUECKUX METOJIOB, UCITIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUS, BBIICIATD
MIPOBEPSIEMOE TMPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
IIPOBEJICHUST MCCIECIOBaHUs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOJCHHIA U OTTBITOB

IIPOBOAWTE OIBITEI I10 Ha6J'IIO,ZICHI/IIO CbI/ISI/I‘-IeCKI/IX SIBJIEHUA WJIN
(U3MYECKUX CBOMCTB TEIl: CAMOCTOSTEIHLHO COOMPATh YCTAHOBKY H3
M30BITOYHOTO0 HabOpa 00OpPYIOBaHMS, OMMUCHIBATH X0/ OMBITA M €T0

pe3yabTaThl, GOPMYIHPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpeNieNisAs cpelHee 3HAueHUEe H3MepseMol BeTHuuHbI ((POKYyCHOE
paccTositHue coOuparomei JuH3bl), 000CHOBBIBATh BBIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIHYUH B BHJE TaOIHIIN

Fpaq)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJUTh  KOCBEHHBIE  M3MEpEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HU3MEPEHHUs, CJIEAYys MPEIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3yJNbTaThl C YY4E€TOM 3aJaHHOM IOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DU3MYECKHX MOJeneil:
MaTepuajlbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEUHBIN
UCTOYHMK CBETa, JydY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX ONMCAHMSA, UCIOJIB3Ys
3HaHHUA O CBOWCTBAaX (U3MUECKUX SBJIEHUH U HEOOXOAUMBbIE

(1)I/I3I/I‘ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl W CXEMaTUYHBbIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOIECCOB MPH PEIICHUH Y4eOHO-MPAKTUUECKUX
3a]1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS N300pakKeHU B IIIOCKOM

3epKaiie 1 coOuparomieit IMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
NPaKTHYECKOTO  HWCTOJIB30BaHMSA  (pU3MYecCKMX  3HaHUH B
MOBCETHEBHON KM3HM sl oOecriedyeHus: Oe30MacHOCTH  IpH

oOpamieHuu ¢ mnpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (HOPMYIIHPYsI TOUCKOBBIN 3aIpoc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3UUYECKOTO CONIEp:KaHus, CIPAaBOUYHbBIC
Marepuaibl, pecypchl cetu MHTepHeT; BianeTh npuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE HH(pOpMAlMU M3 HECKOJBKMX HMCTOYHHKOB (DU3UYECKOTO
coiepKaHus, MyOIMYHO MPEICTABIATh PE3YIbTAThl MPOSKTHON WIH
HCCIIEIOBATEIbCKOM  JI€ATENbHOCTH, IIPM  3TOM  I'PaMOTHO
WCIIOJNb30BAaTh W3YYCHHBIM ITOHATUMHBIM ammapaT HM3y4aeMoro
pa3aena GU3MKA U COMPOBOXKIATh BBICTYIJICHHE INpe3eHTaluel C

y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U UCCIEIOBAHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATEIBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon

pasaena JJ1eMEHTa
®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIET'O MHUPA

IIpoBepsieMble 1eMEHTHI COIePKAHUS

1.1

®duzuka — Hayka O MpUpoae. SIBICHHS NPUPOIBL.
dusznueckne SBICHUS: MEXAaHWYECKHUE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

duznyeckne BenuuuHBL. M3MmepeHue (uU3HUECKHUX
BenuuuH. Dusmueckue npubopel. IlorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTAaHOBKA HAYYHOT'O BOITPOCA, BBIJIBUKCHHUE THIIOTE3,
9KCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00bsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanune pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEel

[TpakTryeckue paboOTHI:

###Par#HH#113mepenne paccTOSTHUIM.
###HPar###113mepenre 00bEMa KHUJIKOCTU U TBEPAOTO
Tena.

#H#H#Par###0OnpeneneHne pa3MepoB MaJIbIX TEIl.
###Par###lI3mepenne TemriepaTypbl TpPH  TTOMOIIH

FKUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

##H#Par###CTpoeHe BellecTBa: aTOMbl U MOJIEKYJIBI,
ux pasMepbl. ONBITHI, JOKAa3bIBAIOLINE JHUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par### ] pmkenne  vactun,  BemectBa.  CBs3b
CKOPOCTH JBWIKEHHUS YaCTUIl C TeMIepaTypoi.

BpoynoBckoe nBmxenue, auddysus

2.3

B3anmoneicTBre 4acTUI BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




###Par### ArperaTHoie COCTOSIHUS BEIIECTBA:

CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
2.4 (KpUCTAJUTMYECKUX)  Tell.  B3auMOCBSI3b  MEXKIYy
CBOMCTBAaMM  BEILIECTB B  Pa3HbIX  arperaTHbIX
COCTOSTHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTueckue paboThI:
#H##Par###0O1enka 1uaMeTpa aroMma METOJIOM PSOB (C
ucronb3oBanueM (pororpadmii).
2.6 #H#HPar###O0nbITel 10 HAONIOACHUIO  TEIJIOBOTO

pacuIMpeHust ra3os.
#H##Par#H##0nbITel 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
' HEPABHOMEPHOE JABM)KECHUE
##H#Par####Ckopocts.  CpenHsss  CKOpOCTb  IIPH
3.2 HEPaBHOMEPHOM JBM)KEHUU. Pacuér myTu M BpeMeHu
JBUKCHUS
SBnenue nHepuuu. 3akoH MHEpLUMU. B3auMmopelicteue
33 TeN KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ##H#Par###notHocTs BemiecTBa. CBsA3b IUIOTHOCTHU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cwita Kak XapakTepHCTHKA B3aUMOJIECHCTBUS TEN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' IIOMOUIbIO JUHAMOMETpA
37 ###Par#HH#IBnenne tarorenus u cuia Tsbkectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHue CKOJIBKEHUS M TPEHHUE MOKOS.
' Tpenue B mpupoie U TEXHUKE
1.9 #H##Part###(CnoxxeHue CWi, HanpaBJICHHBIX IO OJHOMU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OmpeneneHre CKOPOCTH PaBHOMEPHOTO JIBHIKEHUS
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMOOWIA W Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka T0
HAKJIOHHON TuiockocTH. OrmpeneneHue IUIOTHOCTU
TBEPAOrO  TeJa. OnbITel,  JIEMOHCTPUPYIOIINE
3aBUCUMOCTH pacTshKeHUs (nedopMalriuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl. OMBITBI, JIEMOHCTPHUPYIOIINE
3aBHCHMOCTH CHJIBI TPEHHSI CKOJILKEHUS OT Beca Tela U

XapakTepa COPUKACAIOIIMXCS TOBEPXHOCTEH

®OuU3NIECKHEC SIBICHUS B pupoaec: NpuMEphbl AIBUXKXCHUA C
Pa3IMYHbIMU CKOPOCTAMU B JKHBOM U HEXKMBOU nmpupoae,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

4.2

I[aBJ'ICHI/Ie TBépI[Ol"O tena. CrocoObl YMCHBIICHUS U
YBCIUUYCHUA OaBJICHUSA
I[aBJ'IeHI/IC rasa. 3aBUCUMOCTh JaBJICHHUA Ta3a oOT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHHUA TBép,[[BIMI/I TCIaMHU, XUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITUHEI

3aBUCUMOCTH JaBJICHUA JKHUIAKOCTH OT FJ'[y6I/IHBI.
I'mppocraTnyeckuit rapajaokc. Coobmatomuecs

cocynsl. ['uapaBinueckre MeXaHU3MbI

Atmochepa 3emsun u  aTMocepHOe J1aBIECHHE.
[TpyymrHBI CyIIECTBOBAHUS BO3AYIIHOM 0OOJIOYKH
3eMIIH. OnbIT Toppuuennu. 3aBHCHMOCTh
aTMOC(EpHOTO JaBJIEHUS] OT BBICOTHI HAJ YPOBHEM
Mopst

N3mepenue atmocdepHoro nasieHus. [TpuGopst s

U3MepeHus aTMOC(HEPHOro AaBlICHUS

4.7

JlelicTBrE XUAKOCTH W ra3a Ha IMOTPYXKEHHOE B HUX
Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue Ten. Bo3ayxonnaBanue

4.9

[TpakTiueckue paboThI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT
0o0béMa TOrpyKEHHOH B JKUIKOCTh YacTH Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTe. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEN CUJIbL, JE€HCTBYIOLIEH
Ha TEJI0 B JXHUAKOCTH, OT Macchl Tena. ONBITHL,
JIEMOHCTPHUPYIOIME 3aBUCUMOCTb  BBITAJIKHUBAKOLICH
CHUJIBI, IEHCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMaA
IOTPYKEHHOU B KUJKOCTh YaCTH TeJa U OT INIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPpYMPOBAaHHE JIOJKM W  ompeneineHue  e€

pr3OHO,I[’LéMHOCTI/I

4.10

duzuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
atMoc(epHOr0 JaBJICHUS Ha JKHUBOM  OPTaHU3M,

IUIaBaHUE PbIO

4.11

TexHU4YecKne yCTPOWCTBA: COOOIIAIOIINECS COCYBI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKUN Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, TOPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 Mexanudeckas MOIIHOCTD

53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs

' 1ockocTh. [IpaBusio paBHOBecHs pblyara

54 [IpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJI0Ky
«3onoToe  mpaBUiIO»  MexaHMkH. KoaduuueHt

5.5 IIOJIE3HOTO NEUCTBUA MEXAaHU3MOB. IIpocteie
MEXaHU3MBI B ObITY U TEXHUKE

5.6 IToTeHuManbHas SHEPTUHU TeNA, IOJHATOrO HaJ 3eMIEN

5.7 Kunernueckas sHeprus

53 [TonHas MexaHUuecKass PHEPrus. 3aKOH U3MEHEHMs U

COXpaHEeHMsI MEXaHNYECKON IHEPTHH




59

5.10

[TpakTrueckue pabOTHI:

###Par###Onpenenenue pabOThl CHIIBI TPEHHS TPU
pPaBHOMEPHOM JIBMJKEHHUU Teja MO TOPU30HTaJIbHOU
noBepxHocTU. lccnenoBaHue yCiIOBUH paBHOBECUS
peruara. Mamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU

duznyeckue SBJICHHUS B npupoac: pbHaru B TCJIC

YECJIOBCKA

5.11

8 KVIACC

Kox Kon
pasaena JIeMeHTAa

TexHuueckue yCTpOﬁCTBaZ pbryar, HO,HBH)I(HLIﬁ n
HGHOI[BH)KHI;Iﬁ 6JIOKI/I, HaKJIOHHAaA IJIOCKOCTb, ITPOCTHIC

MCXaHU3MBbI B 6BITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TETUUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl.  OmbITBl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOﬁ TCOpHUn

Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHbie

TCI1a

OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIO)KCHUM MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMaunBaHue U KallWUISIPHBIC SBICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O ABUXKCHUS YaCTHUI]




Buyrpenuss JHEPIHUs. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIrUM: TEIulolepeaadya U COBEPIICHHE
paboThI
63 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YEHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanmaHca
611 [lnaBneHue ©W  OTBEpAEBaHHE  KPUCTAJUITMUYECKHUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 Bnaxxnocts Bo3iyxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJIOTa CrOPaHUs
[Tpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOTrO ABHUTaTeNsl. TennoBble IBUTAaTENIM U 3alATa
OKPYXarOIei Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TETJTOBBIX TTPOIIeccax
[TpakTudeckue paboThI:
H#H#H#Par###OnbITEI TI0 OOHAPYKEHUIO JCHCTBUS CHIT
MOJICKYJIIPHOTO TIPUTSIKEHUSI.
##H#Par#H##0NbITBl 110 BBIPAILIMBAHUIO  KPUCTAIOB
6.17 IIOBAPEHHOM COJIM WK caxapa.

H#HHPar###ONBITEI 10 HAOMIONEHUIO  TEIUIOBOTO
pacuIMpeHusl ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.
###Par###Onpenenenue qaBneHus Bo3ayxa B OaJuioHe

HIIPULIA.




#H#HPar###OnbIThl, NEMOHCTPUPYIONIUE 3aBHCHUMOCTD
JaBJICHUS BO3[yXa OT ero o0b&Ma U HarpeBaHUs WU
OXJIQXKICHUSI.

###Par##1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHMOCTH  JUTMHBI ~ CTOJNOWKA  JKHJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyn U padoThl
BHEIIIHUX CHIIL.

###Par###lccnenoBanue SBICHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOJBIL.
###Par###OnpenencHue KOJINYECTBA TETJIOTHI,
MOJIYYEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUTUHAPOM.

#H#Par###Onpenenenue  yaeiabHOM  TEIIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIApEHUs.
##H#Parf##0npenencHue OTHOCUTEIbHOW BIIAXKHOCTH
BO3/1yXa.

###Par###OnpeneneHue yAETbHON TEIUIOTHI

IJIaBJICHUSA JIbAA.

6.18

6.19

dusnueckue SBICHUS B MPHUPOJE: INOBEPXHOCTHOE
HATsDKEHWE W KalWUAPHBIE SBICHHUS B TPUPOJE,
KPHUCTaJTBI B IPUPOJIE, M3mydeHue CoHIla, 3aMep3aHne
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCTa.

TexHuueckne yCTpPOMCTBAa: KamWUIAPbl, NPUMEPHI
MCII0JIb30BaHUsI KPUCTAJIJIOB, JKUAKOCTHBIN TEPMOMETP,
JMaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1

Onextpuzanus Tei. J[Ba poja 3JeKTpUUECKHX 3apsiioB




B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CUJIbI B3aMMOJCHUCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJIEKTPUYECKOE noJie. Hanpspoxkéanoctsb

7.3 anekTpuueckoro nons. [lpuHunun — cynepno3unuu
ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)
Hocurenu »siaekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJICKTPUKHU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

6 DNEeKTpUYeCcKUuii  TOK.  YCJIOBHS  CYILECTBOBaHUS

' ANEKTPUYECKOr0 TOKa. MICTOUHHMKHM MOCTOSHHOTO TOKA
HerictBus JIIEKTPAYECKOTO TOKa (TeruioBoe,

7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax

- OnekTtpuueckass nenb. Cuna Toka. DIJIEKTPHUUECKOE

' HaIpsiKEeHUe
=9 ComnpoTHuBiIeHNE MPOBOJIHUKA. VY nenbHOE
' CONPOTHUBIICHUE BEILIECTBA

7.10 3akon OMa 11 yJacTKa 1enu
[TocnenoBarenbHOE W TMapalieTIbHOE COCIUHECHHE

7.11
MTPOBOTHUKOB
PaGora ¥ MOIIHOCTH AIEKTPUYECKOTO TOKA. 3aKOH

7.12
Jxoynsa — Jlenua

113 DNEeKTpUYECKHe MU U MOTPEOUTENH SIEKTPUUECKOM

. sHepruu B ObITy. KOopoTKoe 3aMbIkaHne
[TocTostHHBIE MarHUTHI. B3anmojelicTBre MOCTOSTHHBIX

7.14
MarHuTOB

715 MarnutHoe mnosne. MarHutHoe mojie 3eMiId U €ro

' 3HAYCHHE JIJIs1 KU3HU Ha 3emiie

716 Oneir Opcrena. MarHuTHOE MOJE€ 3JIEKTPUUECKOTO

TOKa. HpI/IMeHeHI/IG QJICKTPOMArHuTOB B TCXHHUKC




7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJs HA NPOBOJHHUK C TOKOM.
DJIEeKTPOABUTATEIb TOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENICEN B TEXHUUYECKUX YCTPOMCTBAX U Ha

TpaHCIopTe

Onbitel  ®apanes. SBiaeHUE  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJTyYeHUs
DIIEKTPUYECKOM  DHEpPruH.  DJIEKTPOCTAHIMM  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHEpPIruun

[TpakTuyeckue paboOTHI:

OnbIThI O HAOJIOICHUIO JIEKTPU3ALIUN TEJT UHTYKIIUEH
U IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JEMCTBUS DIICKTPUYECKOTO TOJS HA
MPOBOTHUKY U JUAJICKTPHKH.

COopka W TpoBepKa pabOThI AIEKTPUUYCCKOW MU
MTOCTOSTHHOTO TOKa.

H3mepeHue u perylinmpoBaHHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HaMPsHKCHUS.
HccnenoBanue 3aBHCHMOCTH CHIJIBI TOKa, HWAYIIETO
Yyepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HATPSDKEHUS Ha Pe3UCTOpe.

OnBITHI, J€MOHCTPUPYIOIIINE 3aBHUCHUMOCTh
AIIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEIHOT0 CEUCHUS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TIpU
MOCNIEOBATEIHHOM COEMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPH MapaIeIbBHOM
CoeMHEeHUU pe3uctopoB. OmpeneneHne  padOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro depe3 Ppe3UucTop.
OmpeneneHre MOUTHOCTA — DJEKTPHUECKOTO  TOKA,
BBIJICTISIEMON Ha pesucrope. HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, WAYILETO Yepe3 JTaMITOUKY, OT

HanpspbkeHus Ha Held. Onpenenenue KIIJ[ narpeBatensi.




Hccnenosanne MarHUTHOTO B3aMMOICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydyeHWe MarHMTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU WX OOBEIWHEHUU W
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHUIBI
B3aUMO/JICUCTBHUS KaTYIIKK C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJEHHUs TOKAa B KaTyluke. HM3yuyeHue
JICUCTBUS. MAarHUTHOT'O TOJIS HA TMPOBOJAHUK C TOKOM.
KonctpynpoBanue H U3y4yeHue paboThl
BIEKTPOJBUTATENS. H3mepenne KII
AJNIEKTPOJIBUTATEbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCJICTOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON
WHIYKLIWW: HUCCIEAOBAHUE W3MEHEHUW 3HAYEHUS U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBJICHHUS B TPHUPOJIE: DIECKTPUUECKUE

SABJICHUA B aTMoccpepe, QJICKTPHUYCECTBO  JKHUBBIX

7.21 OpPraHU3MOB, MAarHUTHOE MoJIe 3eMin, Apei( MOI0COoB,
POJIb MATHUTHOTO TOJIS JUIsl KU3HU Ha 3eMiie, OIS pHOe
CUSIHUE
TexHU4eCKHue yCTPOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPTUH,
S AIIEKTPOOCBETUTENbHBIE TMPUOOPHI, HarpeBaTeNbHbIC
. AIIEKTPOIPUOOPHI (mpuMepsI), ANEKTPUYECKUE
MPEeIOXPAaHUTENH, JIEKTPOMArHUT, 3JEKTPOJBUIATENb
MOCTOSTHHOTO TOKA, T€HEPaTOp MOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsieMble 31€MEHTHI COAEePHKAHUS
paszzneina AJIEMEHTa
8 MEXAHUWUYECKUE ABJIEHUA




Mexanndeckoe ABWXKEHHE. MarepualibHas TOYKa.

51 Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPSAMOIIMHENHOE IBUKEHUE
###Par#H#HepaBHoMepHOE MIPSMOJIMHEMHOE
8.4 nBwxeHue. CpeiHss ¥ MTHOBEHHAs! CKOPOCTh TeJla Mpu
HEPABHOMEPHOM JBUKEHUU
o VYcekopeHune.  PaBHOYCKOpEHHOE  NPSMOJIMHENHOE
' JIBIDKEHUE
8.6 ###Par#H#(CBoOoaHOe nanenue. OnbiTel [Nanunes
###Par#H#PaBHOMepHOE JBM)KEHHE IO OKPYXHOCTH.
8.7 [Tepuon u yactora obpamienus. JluneiiHas u yriosas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE
8.8 [Tepserit 3akon HetoToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertwnii 3akon HeroToHa
8.11 HH#HParf##] [pyHIMI CynIeprno3UIIUN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 ##H#Parf##(Cuia TpeHUs: CUIa TPEHUS CKOJIbXKEHUS,
' CUJIa TPEHMUS TTOKOS, IPYTHe BUJIbI TPEHUS
914 #H##Par#H##Cuna  TSOKECTU U 3aKOH  BCEMHPHOTO
' TATOTEHUS. Y CKOPEHHE CBOOOHOTO MaCHUS
a15 JBuxenne mimaHer Bokpyr Cosnna.  Ilepsas
' KOCMHU4YecKasi ckopocTb. HeBecoMocTh 1 meperpys3ku
216 PaBHOBecue MarepuanbHOM  TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 ###Par#Ht#PaBHOBecHe TBEPIOTO TeJa € 3aKpeIrIEHHON
' OCblo BpaleHus. MomeHT cunsl. LlenTp Tsoxectn
8.18 Nmnynsc tena. M3menenue ummyibsca. IMIyasc cuiisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 Hi#HPar###PeakTUBHOE IBI)KEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb




8.22

8.23

PabGora cun Tsbkectn, ympyroctd, TpeHus. CBs3b
SHEPTrUuu 1 paboThl
[loreHunanbHast dSHeprus Tena, MOJHATOTO HaJ

IMOBEPXHOCTHIO 3emin

8.24

[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

8.25

8.26

8.27

###Par###Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU SHEPrUU
###Par####3aKkoH cCOXpaHEHUSI MEXaHUYECKOU SHEPTUU

[TpakTuueckue paboThI:

OnpeneneHne CpeaHeil CKOPOCTH CKOJIBbKEHUs Opycka
WIK JABWKEHHUS IIApHKa [0 HAKIOHHOW IJIOCKOCTH.
Onpenenenne yCKOPEHUs Tella IPU PAaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanrne 3aBUCUMOCTH IIyTH OT BPEMEHH MpH
PaBHOYCKOPEHHOM  JBMXKEHHMM  0e3  HayalbHOU
CKOpOCTH.

[TpoBepka TUIOTE3bI: €CIU TNPU PABHOYCKOPEHHOM
JBWKEHUHU 0€3 HaYaJIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCET, TO COOTBETCTBYIOLIHE
POMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TpPEeHUS
CKOJIbXKEHUS OT CHJIBI HOPMAJIBHOTO  JIABIICHHS.
Onpenenennie KodpUIUEHTA TPEHUS CKOJIbXKEHUS.
Omnpenenenne KECTKOCTH MpYyKuHBL. OrnpeneneHue
paboOThl CHIIBI TPEHUs MPU PABHOMEPHOM JIBHKEHUHU
TeJa MO0 TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CWJIBI YIOPYTOCTH HpU MOABEME Tpy3a C
UCTIOIF30BAaHUEM  HEMOJBI)KHOTO W TIOABIIKHOTO

OJIOKOB

8.28

du3nuecKkue SBICHUS B Oprupoac: NPpHUIIMBBI U OTJIIUBEI,
JABMXKCHUEC INIIAHET ConHeynoi CHUCTEMBI, PCAKTUBHOC

JABUIKCHUC )KUBBIX OPTraHU3MOB

8.29

TexHuueckue yCTpPOWCTBA: CIUAOMETpP, JaTYUKHU

MOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKeThI

9

MEXAHUYECKHUE KOJIEBAHMA 1 BOJIHBI




9.1

KonebarensHoe NIBIDKCHUE. OcHOBHEIE
XapaKTepUCTHKU  KOJEOaHWi: TepHuoja, YacToTa,

aMIININTyda

9.2

MaremaTuyeckuii W NPYKUHHBIA ~ MAasTHUKH.
[IpeBparienrie  SHEprUM  HpPU  KOJIEOATEIHLHOM

JABMXKCHUU

9.3

94

9.5

3aryxaromue koiebanus. BeiHykneHHbIe KoieOaHus.

Pe3onanc

Mexannueckue BoaHbL. CBolicTBa MeXaHHYECKUX
BoJiH. [lpomonbHble W momepedyHbie BOJIHBL. JnuHa
BOJIHBI 171 CKOpPOCTH eé pacnpocTpaHECHHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKHUE

BOJIHBI

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpaXkeHHE 3ByKa

9.6

WHudpa3Byk U yIbTpa3ByK

9.7

[TpakTudeckue paboTHI:

Ormpeznenenre 4YacTOThl W TMepUoja  KoJeOaHUM
MaTeMaTHYEeCKOT'0 MasiTHUKA.

Ormpenenenre 4YacTOThl W TMepUoja  KoJieOaHUM
MPY>KUHHOTO MAasITHUKA

UccnenoBanue 3aBUCUMOCTH TepHOJa KOJIEOAHUM
MOJABEIIEHHOT0 K HHUTH TIpy3a OT JUJIMHBI HUTH.
UccnenoBanne 3aBUCUMOCTH TIepHOJa KOJI€OAHUM
MPY>KUHHOTO MasiTHUKAa OT Macchl rpys3a. Ilposepka
HE3aBUCUMOCTH repuo/ia KoneOaHuit rpy3a,
MO/BEIIEHHOTO K HUTH, OT MAacChl rpy3a U *KECTKOCTH
NpYy>KUHBI.  VI3MepeHue  yCKOpeHHs  CBOOOJIHOTO

naaCHusA

9.8

du3nueckue sSIBJICHUS B IpHUpPOAC: BOCIIPHUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSACCHUC, ceiicMUUecKue BOJIHBI,

HyHaMHu, 5X0

9.9

TexHu4eckue yCTpONCTBA: 3XOJIOT, HCIOJIb30BaHUE

yIIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI




10.1

10.2

10.3

BHGKTPOMaFHI/ITHOG ITIO0JIC. QHCKT];)OMaFHI/ITHBIe BOJIHBI.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
[IIxana 31€KTPOMarHUTHBIX BOJIH

DnekrpoMarHuTHas npupoaa cBera. CKOpOCTh CBeTa.

BosiHOBEIE cBOIiCTBA cBETA

10.4

[TpakTrueckue paboTHI:
N3ydyeHne CBOWCTB AJIEKTPOMArHUTHBIX BOJH C

MTOMOIIIbI0 MOOHMIILHOTO TeedoHa

10.5

dusnueckue sBIEHUS B MpUpPOJE: OHOIOTHYECKOe
JNecTBUE  BHIUMOTO,  yIbTPaQHUOJETOBOTO |

PECHTICHOBCKOI'O I/ISHYIICHI/Iﬁ

10.6

Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE

QJICKTPOMArduTHBIX BOJIH JJIA COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1

queBaﬂ Mojenb cBeta. McTouHuku cBera

11.2

ITpsimonuHEITHOE pacIpoCcTpaHEHHE CBETa

11.3

114

11.5

11.6

OTpameHHe CBCTa. IInockoe 3€pKajo. 3aKkoH

OTpaXXCHUA CBETA

HpeJIOMJ'IeHI/Ie cBeTa. 3aKoH MMpEJIOMJICHUSA CBCTA.

[TonHOE BHYTpEHHEE OTpaKEHUE CBETA
JInnza. Xop nyyen B JIMH3E

Onrtuueckas cucreMa ¢oToarnmapara, MUKPOCKONa U

TCIJICCKOIIa

11.7

11.8

I'ma3 xak onruueckas cucrema. bimsopykocts u
JAIIBHO30PKOCTh
Pasnosxxenue Genoro ceera B ciekTp. OnbIThl HhtoTOHA.

CrnoxxeHue CIICKTPAJIbHBIX IIBETOB. ILI/ICHepCI/IH CBCTa

11.9

[TpakTiueckue paboThI:

#H##Par###ccienoBanue 3aBUCUMOCTU yria
OTPa)KEHHUSI CBETOBOTO JIy4a OT yIJia MaJCHHS.
#H##HPar###113yueHne XapakTepUCTHK HU300paKeHHS

npeaMeTa B INIOCKOM 3epKale.




12

##HPar###ccnenoBanue 3aBUCUMOCTH yriia
NpPeJOMJICHUSI CBETOBOTO Jiydya OT yIja MaJeHUs Ha
IPaHMIIE «BO3YX — CTEKJION.

###Par#t##lonyuenne M300paXeHUH C TOMOIIBIO
coOuparouien JMH3bI.

###Par#Ht#Onpenenenue (HOKyCHOrO pacCTOSIHUS U
ONTUYECKOH CUJIBI COOMpArOILEeH INH3BI.
#H##Par###OnbITEl IO pa3lioKeHUIO OeJoro cBeTa B
CIEKTP.

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

IpU UX HAOIIOJACHUU Yepe3 LIBETOBbIE (PUITBTPHI

duznyeckue sABJICHUS B npupoAc: 3aTMCHHA COJ'IHI_[a u

11.10 JlyHBI, IIBETa TEJ, ONTUYCCKUE SBICHHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
mr TexHuueckue  yCTpOMCTBA:  OYKHM,  IMEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
121 OmnbiTel Pesepdopna u minanerapHas Mojienb aToma.
' Mogens aroma bopa
122 Hcnyckanve W MOIJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JInnenyaTeie CIIEKTPBI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- 1 raMma-u3TyyeHHs
124 Crpoenne aromHoro sapa. HyknoHHas wmopnens
' aToMHOro siapa. M30Tomnsl
125 PannoaktuBHble npeBpaiienusd. [lepuoa monypacnaga
' ATOMHBIX €D
196 SnepHble peakuun. 3aKOHBI COXPAHEHHMS 3apsA0BOTO U
' MacCcOBOI'0 YHCET
OHeprus cBA3M aTroOMHbIX snuep. CBsa3p Maccsl M
12.7
SHEPTUU
18 Peakuyu cuHTe3a u geneHus sanep. McrouyHukum
' sHeprun CosHIA U 3BE3]
129 SnepHas osHepretuka. [lelicTBUE pagMOAKTUBHBIX

U3ITy4YeHUH Ha )KUBbIE OPraHU3MBbI




12.10

12.11

12.12

[TpakTrueckue pabOTHI:

HaOmroieHue CHjomHBIX M JIMHEWYaThIX CIEKTPOB
U3ITy4EHUS.

HccnenoBanue TPEKOB: U3MEPEHNUE SHEPIUU YaCTULIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO (hoHa

@usznueckue sBICHHUS B IPUPOJE: €CTECTBEHHBIN
paZioaKTUBHBII ¢on, KOCMHUYECKHE Ty4H,
paZiOaKTUBHOE HU3JyYEHUE NPUPOJIHBIX MHHEPAJIOB,
NEHCTBUE DPATUOAKTUBHBIX H3Iy4YEeHUN Ha OpPraHu3M

YCJIOBCKA

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/II[yaJ'IBHHﬁ A03UMCETP, KaMEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponau (QU3MKK B  HAYYHOW KApTHHE  MUDA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUA O 3aKOHOMEpPHOU
CBS3U U IIO3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucreMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOruil, 00 3BOJIIOLUHU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJEC POCCHHCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUsA O BHJAX MaTepuu (BEHIECTBO M TIOJIE), O JABUKEHUU Kak
crioco0e CyIIeCTBOBaHMsS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYUIHOCTU SBJICHUUN
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIINX
NaHHOe (pU3MYECKOoe SBJIEHUE; YMEHHE pacro3HaBaTh IMPOSBIICHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TMOHATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE WX JUISl pellIeHusl y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA TeJ, (U3UUECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

BHa,ZLeHI/Ie OCHOBaMH MCTOJOB HAYYHOI'0 IIO3HAHUA C y‘-IéTOM
coOJTI0IeHUSI TIPABHIT 0€30MACHOTO TPY/a: HaOMoAeHNE HU3UIECKUX

SIBJICHUMU:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY
W3 TaHHOTO Habopa 0OOPYAOBAHUS IO UHCTPYKIIUU, OTIMCHIBATEH XOJ]
OTIbITA U 3aIHMCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOIDI;
MPOBEJCHUE TIPSAMBIX M KOCBEHHBIX H3MEpPEHHH (PHU3HUECKUX
BEJIMYMH: YyMEHHE IUIAHUPOBATh U3MEPEHHS, CaMOCTOSTEIIbHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEJIUYMHBI U aHAJIW3UPOBATH IOJTYYCHHBIE
pe3yiabpTaTel ¢ Y4Y4ETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHUI;

MPOBEICHNE HECIOXKHBIX JKCIICPUMEHTAIBHBIX HCCIICIOBAaHUI;
CaMOCTOSITENIbHO COOMpaTh DKCHEPUMEHTANbHYIO YCTAaHOBKY H
NPOBOJIUTH  HWCCIICAOBAaHWE MO  HMHCTPYKUWH, MPEICTABIATH
MOJIy4E€HHBIE 3aBUCUMOCTU (DU3MYECKHUX BEJIMYMH B BHJIE TaOIUI U
rpadMKOB, YYUTHIBATh IOTPEIIHOCTH, [eJIaTh BBIBOJABI IO

pe3yjibTaTaM HCCICAOBaHUA

[ToHuMaHWe  XapaKTEpHBIX  CBOWCTB  (DU3MYECKMX  MOjejei
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTEW M TBEPABIX Tel, MIIaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHE NPUMEHSTh UX IS

00BSICHEHHS (I)I/BI/I‘ICCKI/IX mponeccoB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOoUTh OOBSICHEHHE C OMNOpPOW Ha HU3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMChIBaTh KPATKOE YCJIOBHE 3aJauH,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BBIOUPATh 3aKOHBI U (OPMYJIBL,
HE00XO0AUMBIE JUTS €€ PelIeHNs, UCIIONB30BaTh CIIPaBOYHbIE JJaHHBIE,
IIPOBOJIUTh PAcu€Thl U OLEHUBATh PEATMCTUYHOCTh IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHUE ONPEACISATH Pa3MEPHOCTD

(bu3nuecKoil BeNNYNHBI, MOJYYSCHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NUECKHE

3aKOHOMCPHOCTH

10

VYMeHue WHCIOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbSI M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHS B OKpPYKAIOLICH Cpene; MOHWMaHUE
HEOOXOAMMOCTH TPUMEHEHUS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMcKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS UHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTU; YMEHHE OIIEHUBATH JOCTOBEPHOCTh
MOJIYICHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOINOJIHUTENBHBIX ~ MCTOYHUKOB;, YMEHHE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepIKaHMsI, CIIPABOYHBIE MaTEPHAIIbI, PECYPChI CETH
WNutepuer; BnageHue Oa30BBIMH HaBBIKAMU MPe0oOpa3OBaHUS
uH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKUE SBJIEHW
. Mexanuyeckoe JABWXKEeHHE. MarepuasnibHas Touyka. Cucrema oOTcuéTa.
' OTHOCUTENBHOCTD ABMIKCHHUS
PaBHOMepHOE U HEpaBHOMEpHOE ABMKeHUEe. Cpenusisa ckopocTs. Dopmyna mist
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTHU: vV = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 x(7)=x,+v[t
I'padvku 3aBUCUMOCTH OT BpPEMEHHU IS MPOCKIMH CKOPOCTH, MPOCKIIUU
NepeMeNIeHus, IMyTH, KOOPAWMHATHI MPH PABHOMEPHOM MPSMOIUHEHHOM
JBKEHUN
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBM>KEHMUSI:
5
Sy(f)=vy, s+ ay= ;
2
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOSKIIMH CKOPOCTH M TMPOEKIIUU
YCKOPEHHS IPH PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BpPEMEHH IS TPOEKIIMH YCKOPEHHsI, TPOSKIINH
CKOPOCTH, MPOEKIMH TEepeMENICHUs], KOOPAUHATHl MPH PaBHOYCKOPEHHOM
NPAMOJIMHENHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE Tela 110
1.5 BEPTUKAIN (JIBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). 'paduky 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIMA CKOPOCTH M KOOPAMHATHI TPH CBOOOJHOM TMAJCHWHM Teja TIo

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

LlenTpocTpeMuTenbHoe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO

YCKOPCHUA. (DopMyna JJIST BBIYUCIICHUS YCKOPCHU:

1.6
2
a. = L
R
®opmyiia, CBSI3bIBAIONIAS IEPHOJ U YaCTOTY OOpAIICHUS:
V= 1
T
Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SABnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIe€HHOCTh BEKTOpPA YCKOPEHHUS TEIa U BEKTOPa CUIIbL, TEHCTBYIOIIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F. 21 = _F1—>2
L 12 Tpenue nokos 1 TpeHne cKoNbkeHNA. PopMyiia I BBIYMCICHUS MOLYIISL CUIIBI

TPCHUA CKOJILIXKCHUSA:




F_=u-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):

113 F=k.Al
Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TSITOTCHHUS:
Foc. my -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 dopmyna A BBIYMCICHUS CHIIBI TSHKECTH BOJM3M moBepxHOocTU 3emun: F =
mg.
JBuxenue miaanet Bokpyr Conuua. [lepBas kocMudeckasi CKOpPOCTb.
HesecomocTs u neperpysku
Nmnynbe Tena — BeKTOpHas pu3nyecKas BeIUYUHa.
1.15 pP=mu
Nmnynbe cucteMsl Teil. M3meHenne ummnyinbsca. IMITynbe cuibt
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
1.16 p=myly +m, U, =const
PeakTuBHOE IBUXKEHHE
Mexanunueckasi pabora. @opmyna s BEIYUCICHUS PaOOThI CHIIBL:
A=Frcosa
MexaHnuecKasi MOIIHOCTb:
1.17
n=4
I
Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. cDOpMy.HEl JJIs1 BBIYUCIICHU S
s KUHETUYECKON YHEPIUH:




Teopema 0 kMHETHYECKOU 3HEpPTrUr. DopmMyria AJisl BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 o
3aKoH COXpaHEHUsI MEXaHUYeCKOM 3Hepruu. Dopmyiia st 3aKOHA
COXpaHEHUs MEXaHUYECKOM PHEPIrUu B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. Moment cumel: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasmxHbIN 1 HeOABWXKHBIN O0510KU. KITJ[ mpocThix MexaHH3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyita 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
101 JlaBnenue raza. ATMOcepHOe TaBleHUE.
IM'uapocTaTudeckoe 1aBleHUE BHYTPH KHIKOCTH.
dopMya 17151 BBIYMCIICHUS 1aBIICHUS] BHYTPHU KUIKOCTH:
P=pgh+Dp,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
123 JIEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE B )KUAKOCTh WIIH Ta3:

Foug =pgV




VcaoBue nnaBanus tea. [lnaBanue CyAO0B 1 BO3AYXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacTroTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

MexaHnndecKre BOJIHBI. HpOIIOJH)HI)Ie N IOIICPCYHBIC BOJIHBIL. I[JH/IHa BOJIHBI "

CKOPOCTD PaCIIpOCTpaHCHHA BOJIHLBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

IIpaxmuueckue pabomul

W3mepenue cpenHel MJIOTHOCTH BELIECTBA; aApXMMEIOBOM CHIIBI; KECTKOCTH
MPYXUHBL;, KO3((ULIMEeHTa TPEHUS CKOJIbXKEHUS; paOdOThl CUJIbI TPEHMSI, CHUIIBI
YIIPYTOCTH; CpelHel CKOPOCTH JBMKEHUsI OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHHUsi OpycKa MpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; YacTOThl W TepHoia
KoJ1e0aHui NPY>KUHHOTO MasgTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
palboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBHKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH NP MOJbEME I'Py3a C IOMOIIBIO MTOABHKHOTO
61o0Ka.

HccnenoBanne 3aBUCHUMOCTH apXHMEJOBOM CHJIBI OT 00BbEMa MOrpyXKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIBI
OT MaccChl Tella; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBbHOTO JTaBJICHUS U
OT poJia TOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEHN B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HAIpaBIISIONICH;
nepro/ia (YacToThl) KOJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
KoJe0aHui MPYKMHHOTO MasgTHHKA OT MAaccChl Ipy3a U JKECTKOCTH HPYKUHBI;
HCCIIeIOBAaHNE HE3aBUCHUMOCTH TepHoJa KoJeOaHUl HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yclioBUSI paBHOBECHS phlyara

1.30

Qusuyeckue sA6NeHUs 6 Npupooe: TPHUMEPHl IBUKEHHUS C Pa3IUUYHBIMU

CKOPOCTSIMH B )KUBOM U HEXKUBOU MIPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE




U TEXHUKE, IPUIMBBI U OTJIUBBI, JBUXXCHHUC ILIAHCT ComHeuyHon CHUCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBLIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIMAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pLI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, HYHaMH, 3X0
Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U

YCKOPE€HHA, IAWHAMOMETpP, IIOAIIMIIHUKH, PaKEThl, pbIyar, HO,Z[BI/I)KHBII‘/'1 n

HGHOHBH)KHLIﬁ 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY H TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BelecTra. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHIl C

' TeMieparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 CmauvBaHUE M KallWJUISIPHBIE SIBJICHUS

24 TeruoBoe paciiupeHue u cxxaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennss sHeprusa. PaGota u Temnomepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxnaxzaenue ten. KoiuuecTBO TemIOTHL. Y jelbHas
TEIUIOEMKOCTbD:

2.8

O=am(t,—1)
3aKOH COXpaHEHUs PHEPTrUU B TEIUIOBBIX IMpOIeccax. YPaBHEHHE TEIJIOBOTO
Oananca:
29
O +0, +..=0
HUcnapenune m konaeHcauus. M3MeHeHHe BHYTpEHHEW SHEPrUU B IPOLECCE
510 WCIIapeHuss M KOHJeHcauuu. KumeHue KUIKOCTU. YIenbHas TemioTa

napoo6OpazoBanus: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenve wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEM OSHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTe! TermoBeix asurateneit. KIT/ remoBoro qsurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

W3mepenue yaenbHON TEMI0EMKOCTH METAIUIMYECKOTIO WIMHPA; KOJTMYECTBA
TEIUIOThI, IMOJIyYEHHOTO BOJOM KOMHATHON TemiepaTrypbl (PUKCUPOBAaHHOU
Maccpl, B KOTOpPYIO OIIyIEH HarpeTblii LWIMHIpP; KOJWYECTBA TEIUIOTHI,
OTIaHHOI'0 HArpeThIM LUIMHAPOM, IIOCIIE OIYCKAHMS €ro B BOAY KOMHATHOU
TEMIIEPATypbl; OTHOCHUTEIBHON BIAXKHOCTU BO31yXa; YACIBHOW TEIIOTHI
IJIaBiIeHUsl Jpja. lccnenoBaHWe W3MEHEHHMS TeMIEparypsl BOJBI  IIPU
Pa3NUYHBIX YCIOBMSX; SIBICHUS TEMJI00OMEHa NMPH CMENIMBAHUU XOJIOJHOW U

ropsiueit BOJBI; MpoIiecca HCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéq:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATYUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUICHUS JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOMHA, JBUTATEIH

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

DnekTpuyeckoe mnose. Hanpsok€HHOCTH siiekTpuyeckoro mnois. [lpuHiun

CYTNEPIIO3UIINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn »snexkrpuueckux 3apsnoB. [IeHCTBHE DIEKTPUYECKOrO IOJS Ha

anekTpuyeckue 3apsiibl. [[pOBOJHUKN U TUAIEKTPUKH




[TocTosHHBIN AEKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKOro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/
DNEKTPUUECKOE COIPOTUBIIEHUE. Y AETBHOE IEKTPUUECKOE CONPOTUBIICHHUE!
3.7 R =pl/S
18 3akon OMa i yyacTka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
I,=1,: U=U,+U,: R=R,+R,
3.9 [TapamrensHOE COEIMHEHNE TPOBOJHUKOB PABHOI'O CONPOTUBIICHUS:
U=UsI=I+I;R=2.
2 2 ’
CMeniaHHbIe COEJUHEHNS IPOBOIHUKOB
PaGota u mourHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxxoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOE MOJ€ NPSIMOTO NPOBOJHUKA C TOKOM. JIMHMM
MarHMTHON MHJyKIIUU
313 MaruutHoe 1oJIe TOCTOSIHHOIO MarHuTa. B3auMmoJeicTBUE IOCTOSHHBIX
MarHuToB
3.14 JleficTBrEe MarHUTHOTO IT0JISI HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpaxmuueckue pabomul
W3mepeHue  INEKTPUYECKOTO  CONPOTHMBIICHUSA  PE3UCTOPA;  MOIIHOCTH
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI 3JIEKTPUIECKOTO TOKA.

I/ICCJ'IGIIOBaHI/Ie 3aBUCUMOCTH CHJIbI TOKA4, BO3HHKAOOICTO B IIPOBOIAHHKE

(pe3ucTophl, IaMIouYKa), OT HAMPSHKEHUS Ha KOHI[aX MPOBOTHUKA; 3aBUCHMOCTH




COIMPOTUBJICHUS OT JAJIUHEBI ITPOBOJHUKA, TIOIIAaAN €T0 IMOIICPEYHOr0 CEYCHHUA U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJId SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAMHCHNHN MPOBOAHHUKOB; IIpaBUJia JIA CHUJIbI 3JICKTPUYCCKOIO TOKa IIpU

napayuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid MOIF0CcoB,
POJIb MATHUTHOTO IOJISL 17151 )KM3HU Ha 3eMle, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: >JIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK  DJIEKTPUYECKOW DHEPruU, DIIEKTPOOCBETUTEIBHBIE IMPUOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOABUTATENh TOCTOSHHOTO TOKa,
TE€HEPATOP MOCTOSHHOIO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mogens cBeta. [IpsmMonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 JHucnepcus cera

394 Jlunza. Xon mydeit B muH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' muu3bl: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
IIpaxmuueckue pabomul
###Par#t#lI3mepeHrne ONTHUYECKON CHIIBI coOMparomiei JTUH3BI; (HOKYCHOTO
paccTostHusI coOMparoIel JTUH3HI (0 CBOMCTBY PaBEHCTBA pa3MEPOB MpeaMETa
1 U300pakeHusl, KOT/1a IpeIMeT Pacoio’KeH B ABOMHOM (oKyce), MoKa3aTens

3.26 MPEeIOMJIEHHUS CTEeKJIA.
###Par#t#llccnenoBanue cBOMCTBa U300paKEHUs, TIOTYYEHHOTO C MTOMOIIBIO
coOuparomiel JTUH3bI; U3MEHEHUS! (POKYCHOTO PAacCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJjia IPEJIOMJIEHUsI CBETOBOIO Jiydya OT YIJia MaJIeHHs Ha
TPaHMIIE «BO3IYX — CTEKIIO»

327 Qusuuyeckue senenuss 6 npupoode: 3atmenus Comnnua u JlyHbl, 1BeTa Ted,

‘ ONITHYECKHUE SIBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MEPax)
308 Texuuueckue ycmpoticmeéa: OYKH, TEpHUCKOM, ¢(OoToanmapar, ONTHYCCKHE

CBETOBOJIbI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anbda-, 6eTa-, ramMmma-u3aydenus. Peaknuu anbga-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactui. Ilmanerapras Mopaensb

' aToMa

4.3 CocrtaB aToMHOTO siApa. M30TombI

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SAnepHble peakiuu. 3aKOHbI COXPAaHEHUSI 3aPsI0OBOIO U MaCCOBOT'O YUCEN
Quzuueckue s61eHuUs 8 Npupode. €CTECTBEHHBIN pPaauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
JENCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OPTraHU3M YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOT, MHANBUAYATbHBIN JO3UMETp, KaMepa

BI/IJ'ILCOHEI, AACpHad OHCPIreTUKa




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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