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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AIMIO H3YUYCHHUS
bu3MKN Ha AEATeTPHOCTHOM OcHOBe. B mporpamMme mo (u3HMKEe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTh
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMma mo ¢Qu3uke pa3zpaboTaHa € UENBIO OKa3aHUS METOIUYECKON
MOMOIIIH YYUTEIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, ONMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYyYHYIO0 KapTHHY MHpa, TMPEIOCTaBIseT Haubojee sICHbIC
o0Opa3Iipl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIEro
oOpa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoyiaracT OBJIAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO HUCCIICIOBAHHS,

e UHTEPINPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIsl TOTYYCHHSI BHIBOJIOB.

[lenn wusyuenus GU3MKH HA YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs
ompenenensl B Konmenmuum mpenomaBanusi ydeOHOro mpeamera «Dusuka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pelICHUEM



Komnernn Munucrepcra npoceienns Poccuiickoit @enepanun (mpoTokoi 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
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA M (POPMHpPOBAHUE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHMS MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IieJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

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

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIbHBIE HUCCIEAOBAHUS  C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu po¢eCcCHOHATBLHON IeITEILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HENEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT M OMBITOB C YYE€TOM HWHIWBHAYAIbHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3a/IaHU, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBineHus npuponabl. PU3HUECKUE SIBICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. PuznyecKue
npudopsl. [lorpentHocts u3mepeHunilt. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd H3Y4YalOT MPUPOIY.
EcrecTBeHHOHay4YHBII METOJ MO3HAHMA: HAONIOJEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAYypa NMPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl HNpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3anMOCBs3b MEXIy CBOMCTBAMHM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHSL.



2. Habmonenue muddysun.
3. HabGmiomenue  siBmeHWi,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEIVIOBOIO PACHIMPEHHMS Ia30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKa B3auMoAeHCcTBHs Tesl. Cuina ynpyrocté M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANIPABJIECHHBIX IO OJHOM mpsiMoi. PaBHomercTBytomas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HabGmnroneHue U3MEHEHUsI CKOPOCTH TPU B3aUMOJICUCTBUU TEJ.
5. CpaBHEHHE Macc 10 B3aUMO/JICHCTBUIO TEIL.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka Io
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBHUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tea

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcJOoBHE IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPYKEHUE TEJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIONIEH Ha TEJO B )KUAKOCTH, OT 00BbEMA MOTPY>KEHHOU B )KUIAKOCTh
YaCcTH Te€Ja U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIICIIEHUE €€ TPY30MOABEMHOCTH.
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Pa3znen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanundeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara kK 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hzmepenue KIIJl HaKTOHHOM TIIOCKOCTH.

4. I/IByLICHI/Ie 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UU.
8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIAPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopgenu TBEPAOTO, >KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEILECTBA.
Kpucrannnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpPEHUE U CKATHE.

Temneparypa. CBsi3b TemIeparypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HW3MEHEHHS BHYTPEHHEH DJHEpruu:
TeIuIonepeaya U coBepiieHne padoTsl. Buabl Temionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonuvecTBo TemnoThl. YenbHas TEMIOEMKOCTh BEUIECTBA. TenaooOMeH u
TEIJIOBOE paBHOBECcHE. YpaBHEHHE TeIioBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAsg TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHHs. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHUS OT aTMoc(epHOro
JIaBJICHHUS.

BnaxnocTs BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpuniuner pabotel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarterns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBL.

3aKOH COXPAHEHUS U MPEBPAILECHUS YJHEPTUH B TEMJIOBBIX MPOLECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO TBUKEHHUS.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHU cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza IpU W3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/iIeHue TpU COBEPUIEHUH PaOOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOM U
ropstuer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM LIHITUHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelabHOW TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYEeCKuX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJITUYUHBI 3aPS/I0B U PACCTOSHUSI MEXKAY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 2JIeKTpUYEeCKOro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).



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

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOIO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YEIbHOE CONMPOTHUBJICHUE BelecTBAa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarauTHoe mosie 3eMJIM U €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUUECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuToB
B TEXHHUKE. J[€CTBME MAarHUTHOTO MOJISI HA POBOIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jlemoncmpayuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEKTPUYECKHX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 AEHCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. I3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHnune 3J1eKTpUUeCcKOro HapsKeHUs BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXXHOCTH PA3ICIICHUS ITOJOCOB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIEeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HHMKHOBECHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHie HANPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro JJIMHBI, IUIOMAAU MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEISIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl HOCTOSIHHBIX MarHUTOB MPU UX 00BETUHECHUU
U pa3/elICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHnne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenue KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. OnbITEI IO MCCJIEOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHMM 3HAYCHUS WM HaNpPABJICHHUS WHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3znena 8. Mexannueckue siBJCHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosinHelHOe JABmkeHue. CpellHsisi U MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

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

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIunelnHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyTIEpIIO3UIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynibe cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBsi3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cKaTtou npyxxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEll

OTCU€Ta.
2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmonenne MexaHn4ecKuX SBJICHUH, MPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKY.

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

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca Npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aUMOJIEHCTBHH.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHre MEXaHUYECKON SHEPTHU ITPH CBOOOTHOM IMaJICHUH.
CoxpaHeHHre MEXaHUUECKON YHEPIHH MPU JABHKEHUU Tella o1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TETIEKKU.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHUS
[IapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMKEHUM TIO
HAKJIOHHOM IIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TMPU PABHOYCKOPEHHOM JBIKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodppuiueHTa TPEHUST CKOJIbKESHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI IPHU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJIBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaeHneole — koneOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BhIHYKIEHHBIX KOJIEOaHUH U Pe30HaHCA.

PacnipocTpaneHne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30OHAHC.

Jlabopamopnvie pabomul u onvimaul.

1. OnpeneneHue YacTOThl W Mepuoja KOJeOAaHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHue 4acTOThl M IEPHOJIa KOJIEOAHHUM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBaHue 3aBUCUMOCTHU MepUO/ia KOJIEOaHUM MMOABEIIEHHOTO K HUTU
rpy3a OT JIJIMHBI HUTH.

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

5. IIpoBepka HE3aBUCUMOCTH IEpHOJa KOJIEOAHWH rpy3a, MOABEUIEHHOTO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUS.

I L

Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoJie.  DJEKTPOMarHuTHble  BOJHBIL.  (CBoOiCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue cseta. 3atmMeHus: Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpakeHHE cBeTa. VIcnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JInnza. Xop gydeit B auH3e. OnTHueckas cucteMa (oTtoarmapara, MUKpPOCKOTIA
u Teneckona. a3 kak ontuyeckas cucrema. bim3opyKoCcTs U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Uciepcus cBeTa.

Hemoncmpauuu.

[IpsmonuHeHOEe pacCIpOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xop tydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIBIO JIUH3.

[Tpuniun aeictBus doToanmapara, MUKpPOCKOTIA U TEJIECKOIIA.
10. Moxens ria3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

W X N Uk W E

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPaKEHHUsSI CBETOBOTO Jiyya OT YIUia
najeHusl.

2. M3yueHue xapakTEpUCTHK U300PAKEHUS MPEAMETA B TIIOCKOM 3€pKaje.

3. HccnegoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue n300pa’keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pAcCTOSHUA U ONTHYECKON CHIIbI coOMparoien
JIMH3HI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPUSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdopaa u mimanerapnas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoromeHne cBera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3otombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

SAnepnas sHeprervka. J[eWCTBHUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHUu3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3IYyYEHHUS U MOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaOnroneHue CrulonIHbIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
1 00001IEHUS TPEAMETHOTO COACPKAHUS U OMbITA AESITEIIBHOCTH, MPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00y4arommxcsi, BRIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCcreurnBaeTcsi JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUN TPUPOJLI U TEXHUKHU, OBJIAJACHUE YMEHUSMH OOBICHATH (PU3HMUECKUE
SBJICHUS, TPUMEHSS TOJyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AESATEILHOCTHBIN XapaKkTep TaHHOTO pa3/ielia peaanu3yercs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBITIONHSAIOT 3aJaHNs, B KOTOPBIX UM TpeJiaracTcs:



Ha OCHOBE IIOJIYYCHHBIX 3HAHMN pacro3HaBaTh M HAYYHO OOBSACHATH
buznyeckue SBICHUS B OKPYKAIOLIEH NMPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOOJee Ba)XKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHUIIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyueHnus UMK Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3zoBaHus

y oOyuaromierocs OyayT copMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOro BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUU OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE Ba)XHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NeSTENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYpPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0/1aronoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00paza JKU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM O00OPYJIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'O %€ NpaBa y ApPYyroro 4eJoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3a/lady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COLIMaJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIEe U GU3NYECKUX 3HAHU;



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

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHHUS :

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JIacTH OKpYy’)Karollel Cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJEACTBUM JIJIs1 OKPY>KAIOIIECH CPEJIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIUAJIBHOM M TNPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (DU3UYECKON HAMPABICHHOCTH, OTKPHITOCTh OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIIEHHE YPOBHSA CBOEH KOMIICTEHTHOCTH 4Yepe3 IPaAKTHUYECKYIO
JESITEILHOCTD;

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

e - OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHME aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHMS Ha OKpPYXAlOLIyK Cpeny,
BO3MO’KHBIX TJI00AJIBHBIX MOCIEICTBUH.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTaTe ocBOeHUS MPOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeiicTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBATbH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
0000IIIEHUS U CpaBHEHUS,



BBISBJISTH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PACCMAaTPUBAEMBIX (paKTax,
JAHHBIX W HAOJTIOICHUSAX, OTHOCAIITMXCS K (DU3UUCCKHUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIICCCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3BI O B3aUMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITEIILHO BBIOMPATH CIIOCO0 pelIeHusT y4eOHOU (PH3NIECKOH 3a1aun
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO ¢ YYETOM CAMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIaHY OTBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

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

CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

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

Pabora c nndopmanueii:

MPUMEHSTh PA3IMYHBIC METOJIbl, UHCTPYMEHTBI U 3apOChl MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIAHHBIX C Y4ETOM TMPEIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB U (POPM MIPENCTABICHNUS,

CaMOCTOATENIHO  BBIOMpaTh ONTUMANBHYIO (OpPMY  TPEICTABICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4ll  HECIIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1ab0paTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1aroxeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJICHHSIMHU JPYTHMX YYaCTHUKOB
Juanora, OOHapYXKUBATh Pa3IMYUE U CXOACTBO MO3UITUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIEpUMEHTa, UCCIEAOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PELICHUN KOHKPETHON (PU3UYECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITOJIHATH CBOIO 4acThb paOOThI, JOCTUrasi KAYECTBEHHOI'O pe3yibTara 1o
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU JIEUCTBUS C IPYTUMH YWICHAMHU
KOMAaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMHU B3aMMOCHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble I[eﬁCTBI/Iﬂ

Camoopranusamnus:

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

OPHUEHTHUPOBATBCS B  PA3NMYHBIX IOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmom);

CaMOCTOATENLHO COCTABJISITH AITOPUTM pellieHUus GU3NUEeCKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeIjIaraéMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTYal[uu U MpeJjiararh rjiaH €€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  pPe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCII€ B XOJ BBIOJIHEHUS
($u3MYECKOTO HUCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENBCTB, W3MEHUBUIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTH ce€0s1 HA MECTO APYTOTo YejIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHU (HU3NIECKUX 3a1a4 UiIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE 7K€ MPaBO APYroro.

NHNPEAMETHBIE PE3YJIBTATBI



K xonIy o0yuenus B 7 Kjacce MpeaMeETHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHE W  XUMHYECKHE  SBJICHUS,
HaAO0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHHS BeIIeCTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUsS, PaBHOJECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIAaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOTHECS COCY/IBI;

paznuuath sBiaeHUs (AUQQy3us, TEMI0BOE ABUKCHUE YaCTHIl BEUIECTBA,
paBHOMEPHOE  JIB)KCHUE, HEPAaBHOMEPHOE  JBWIKECHHE, HWHEpLHS,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEepHOE [1aBJICHUE, IUIABAHHME TEJ, MNPEBPALLECHUS MEXaHUYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XapAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (UBUYECKUX  SBJICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOW M HEXUBOMU
IPUPOAE, ACUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJe YeJIOBEeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINUYECKUE SIBJICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOTO TeNa, )KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CHJIa, MEXaHW4YecKass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUA MEXAHU3MOB, KUHETHYECKas M
MOTEHUHUAJIbHAST JHEPTusi), MpPU ONUCAHUMU MPABWIBHO TPAKTOBATh
(bu3NYECKU CMBICI UCTIONb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €TUHULIbI
(bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys MpaBUJIa CJIOKEHHS CUII (BAOJIb OJHOW MpsiMOI), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPaTKOE YCJIOBHE, MOJCTABIATh (PU3MUECKHE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUIEHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BEINYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHMS BBIIEIATH IPOBEPSIEMOE
MPEANOJIOKEeHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJAWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3HYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH TPOBEPSAEMBIE PEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacCChl Tela,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIpYroll C HCIOJIB30BAHUEM MPSIMBIX HM3MEPEHUH (3aBUCUMOCTH MYyTH
PaBHOMEPHO JIBMXKYLIETOCs TeJIa OT BPEMEHU JBUKEHUS Tea, CUIIbl TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPUKOCHOBEHHMS TEJI, CUJIbI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tela U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUsl TeJ, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJIHATh W3MEPEHUs, CJlenysl MPeajoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl U TpauKOB, JeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJla, CHUJIa TPEHUS CKOJIBKECHHUS, IaBIICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE NCKOMOU BEIIMUUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phIuar, NOJBUXKHBIN M HETIOJBUXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;
XapaKTEepPU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM HAa WX omHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, OPIIHEBON HACOC, APEOMETP), UCIONb3Ysl 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOAuTh  WHGOPMAIIMIO O  MpUMeEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOMU
KU3HH 711 obecrieueHust 0€30MacHOCTH MpU oOparieHu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPAaBHEHMUS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHGOpPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
IUTEPATYypy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BianeTh mNpuEMaMHU KOHCIEKTHUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAIKN (HU3UIECKOTO COJIEPKAHUSA, B TOM
YyucIie myOoJuYHO AeNaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOCSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3EHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUU C TMOCTABJICHHBIMHU 3ajauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEILUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HBIC Tela, HACBHIICHHBIA W HEHACBHIIICHHBIM Map, BIAXXHOCTDH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, JIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh sBJICHHS (TEIUIOBOE pAaCHIMPEHHE W CKaThe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAauYMBaHUE, KaWJUIIPHBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTPHU3aLUs TeJl, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLKSA)
[0 ONHMCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJE:
NIOBEPXHOCTHOE HATSHKEHUWE W KanWUDIPHBIE SBIEHUS B IPHUPOJE,
KpUcCTaulbl B mpupoe, usiydeHue ConHia, 3amep3aHUe BOJOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend Moar0CoB, POJIb MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHME, NPU 3TOM MEPEBOJAUTH IPAKTHYECKYIO 3a/ady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (IPHU3HAKK) (PUINUYECKUX
SIBIICHU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHas TEIIOEMKOCTh BEIIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJeNbHas TemjaoTa MapooOpa3oBaHUs, YJENIbHasl TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBIECHHWE MPOBOJHUKA,
yZIeTIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIIHOCTH AJIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3MYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUN CYNEPHO3ULMU MOJeHd (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3akoH Oma I yJacTKa 1enH, 3aKOH
Jxoynsa—JleHua, 3aKk0H COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUYECKOE BHIPAKECHHE,
OOBSICHATH (PU3MYECKUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallMi MPaKTUKOOPHEHTUPOBAHHOTO XapaKTEpa: BHIABIISTH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
IaroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3MUeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelars pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopmyIibl, CBs3BIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHallM3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJIS1  peIIeHUs 3aJa4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYEeCKUX METOJOB, HCIOJb3Ysl OIMHCAHWE HCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEIINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI KCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (U3WYECKUX SIBJICHUW WU
(buU3nYeCKUX CBOMCTB TeJl (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaolaromen)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJIBI OT TeMIEpaTyphbl KUIKOCTU U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX I[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII Ha MNPOBOJHHUK C TOKOM, CBOMCTBa 3JEKTPOMArHUTA,
CBOMCTBa 3JEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIMpPOBATH



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py1I0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C MCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpPYrol C  UCHOJIb30BAaHUEM TMPSMBIX HU3MEpEHUN  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPsHKEHHWsT HAa  IPOBOJHHUKE,
WCCIICOBAHUE IIOCHEAOBATEIBHOTO M IMAPAJIEIBHOTO  COEAUHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBITNIOJIHATh WU3MEPEHUs, Cienysl MPEeAJoKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTAThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBO/IBI I10 PE3YyJIbTaTaAM MCCIEN0BAHNS,

IPOBOJUTh KOCBEHHbIE HW3MEPEHUS (PU3NYECKUX BeIUYUH (yAesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHUE NPOBOJHHKA, padora H
MOILHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBATh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys NPEMNJIOKEHHON UHCTPYKLUUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

cOOJII0/1aTh MPaBUIJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS M3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBas TypOHHA, aMIIEpPMETpP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHMX SIBJICHUU U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUUECKHUX LIemne c
NOCJIEOBATENBHBIM U NAPAJIEIBHBIM COEIUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  MHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (U3MUYECKUMX 3HAHUNW B TOBCEJIHEBHOM



KU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPU OOpAaIlEHUH C MPUOOpaMu U
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUSI B
WHTepHeTre, Ha OCHOBE HUMEIOIIUXCS 3HAHUM M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEISATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBON HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOT0O COAEpKaHUs, CIIPABOYHbIE MaTEpUaIIbl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMM KOHCIEKTHUPOBAaHUS  TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHMS,
o0o0miass MHGOPMALMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHusl, B TOM YKCJIE MyOIMYHO NPEACTABIIATh PE3YJIbTAaThl IPOEKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
U3YYEHHBIM TOHATUIHBIMA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeieaTh OOS3aHHOCTH B TpPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTh 32 BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTD IPYIIbI, BEICTPAUBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTh pa3peiiaTb KOH(PIUKTHI.

K koHiy oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTCcuéTa, MarepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOrO IBMKEHHS, Aedopmarius
(ynpyrasi, mjgacTHuYeckas), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IKaJa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U TMOTJOLIEHUs, aib(da, OeTa- u ramMmma-u3JIydeHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, pEaKTUBHOE ABIKEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE



3ByKa, NPSIMOJIMHEMHOE pacnpoOCTPAaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PaJHMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX  SIBJICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3nYecKue SBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JBIDKEHUE OSKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHE SIBICHUS B NPHUPOAE, OMOJIOrMYECKOE IEHCTBHE BHIMMOIO,
yIbTPa(pUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOaKTHBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIb3YS
(du3nuecKkue BeIWYUHBI (CpEeIHSAsS W MIHOBEHHAs CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBMOKCHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Teja, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPrusl Tena,
MOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAs SHEPT s, TOTHAS MEXaHUYECKask SHEPT U], IEPUOT
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTeidb MPEIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH,
0003HAaY€HUsI W €IUHULBl (PU3HUYECKUX BEJIWYUH, HAXOAUTH (HOPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKU U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBJICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHHUs HHEPTUu, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHMI ),
UCIIOJNB3YS 3aKOHBI U (POPMYIIbI, CBSI3BIBAIOIINE (DU3MUECKHUE BETUUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 33J]a4uM 3alMChIBaTh KPATKOE yCIOBUE, BBISABIIATD
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPACUEThl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUYHHBI,
pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO PEUIUTh MPU OMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yys OMHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPABWIBHOCTh MOpPSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIBITOB;

IPOBOAUTH OMBITHl 1O HAOMIOACHUIO (HU3UYECKUX SBICHUNA WU
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUU NpPYKHMHHOIO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPAMOJIMHEMHOE pacCpOCTpaHEHUE CBETA,
pasiokeHue Oenoro cBera B CIEKTP, U3YyUEHUE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHHE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENbHO CcOOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
000pyTI0BaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAYeHUE U3MepsIeMOl BeNMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTEILHOTO PUOOpPaA);

IPOBOANUTh HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOW CKOpPOCTH, TMEepHoaa
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBUCHUMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAEC TAOJWIl ¥ TPaPUKOB, JeiIaTh BBIBOILI TIO
pe3yJbTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4ecKass paboTa M MOIIHOCTh, YacTOTa U TEPUOJ
KOJIe0aHUN MaTeMaTHYeCKOro W TPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATH
U3MEpEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M AaHAJTU3UPOBATH MOJIYUYCHHBIE PE3YNbTaThl C YIETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

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

pa3nnyuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PHU3UIECKUX MOJICICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENIO, TOYEUYHBIH HMCTOYHUK
CBETa, JIy4, TOHKAsl JIMH3a, IUTAaHETapHasi MOJIeTb aTOMa, HyKJIIOHHAs! MOJIEITh
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TOJOKEHUS, PACCTOSHUSA M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3Yys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB MpHU
pemieHny  y4eOHO-TIPAKTUYECKUX  3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOAUTH  MpUMEpPHl  (HAXOIUTh  HMHGOpPMALMIO O  MpUMEpax)
MPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH JiJ1s1 obecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY KaIOIIEH cpeie;

OCYIIECTBISTh TIOUCK HWH(POpPMAIMH  (PU3WIECKOTO  COACpXKaHUSI B
HuTepHeTe, caMOCTOSTENHHO (HOPMYIUPYSI TIOUCKOBBIN 3aMpOC, HAXOAUTH
NyTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUUN U IOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUIl HAyYHO-ITONMYJIIPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUaibl, PECYpPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HH(GOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOrO COACpIKAHMS,
yOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIATh
BBICTYIUICHHE TIIpe3eHTaluel ¢ y4yéToM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoauuecTBO 4acoB

No HaumeHoBaHue pa3iesioB U TeM
n/n MPOrpamMMbl Bcero

Pa3neu 1. ®usuka u e€ posib B NIO3HAHUHN OKPY’KAKOIIEro MUpa

1.1 dusnka - HayKa 0 IPUPOJIE 2
1.2 du3nyeckne BeININHBI 2
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2

Hroro no pazneny 6

Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA

2.1 CrpoeHue BemecTsa 1

’ JIBr>KeHre 1 B3aUMO/ICMCTBUE YACTHUII )
' BEIIECTBA

2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2
Hroro no pazneny 5
Paznen 3. /IBukeHne U B3auMo/1eiicTBHE TeJl

3.1 MexaHndeckoe JBUKEHUE 3

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

DJIEKTPOHHbBIE
(uudpossbre)
o0pa3oBaTte/ibHbIE

pecypchbl

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

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

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

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

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

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

bubanoreka [JOK
https://m.edsoo.ru/7f416194




3.2 WNuepuus, Macca, IIIOTHOCTh 4
3.3 Cuia. Bune! cuin 14
Hroro no pasneny 21

Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

Masnenue. llepenaya naBieHust TBEPAbIMU

4.1 3
TeJaMHU, KUAKOCTIMHU U Ta3aMU
4.2 JlaBrieHHE )KUIKOCTH 5
4.3 ATtMochepHoe naBieHne 6
44 JlercTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE 7
' B HUX TEJIO
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
5.1 Pa6ora u moutHOCTH 3
5.2 [IpocTeie MexaHU3MBI 5
53 MexaHnueckasi JHepIrus 4
Hroro no pazneny 12
PeszepBHOe Bpemst 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

12

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

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

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

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

bubmuoreka [{OK
https://m.edsoo.ru/7f416194

bubnuoreka [{OK
https://m.edsoo.ru/7f416194

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194

bu6nunorexa LIOK
https://m.edsoo.ru/7f416194

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




8 KUIACC

HanmenoBaHue pa3jiesioB U TeM
Ne i/
NMPOrpamMMbl

Pa3gea 1. TemioBble ABJICeHUA

1.1 CtpoeHue u cBOMCTBA BeLIECTBA

1.2 TerutoBble pouecchl

Hroro no pazneny

Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS

DNeKTpUYeCcKue 3aps/ibl. 3apsyKEHHbIE TeNa

2.1
1 X B3aUMOJIEHCTBUE
2.2 ITOCTOSIHHBIN 2JIEKTPUYECKUNA TOK
2.3 MaruuTHbIe IBICHAS
2.4 DNIeKTpOMarHuTHasE WHIYKITUS

Hroro no pazneny
PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Beero KoHTpoJbHbIe
padoThI
7
21 1
28
7
20 2
6 1
4
37
3
68 4

IIpakTH4eckue
padoThI

1.5

14.5

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

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

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

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

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




9 KUIIACC

HanmenoBaHue pa3jiesioB U TeM
Ne i/
NMPOrpamMMbl

Pa3zgea 1. Mexannueckue iBJICHUSA

MexaHndeckoe JABHWXKCHUEC U CII0COOBI €ro

1.1

OTHCAHUS
1.2 BzaumozeiictBue Ten
1.3 3aKOHBI COXPAHEHUS

Hroro no pasneny

Pazgen 2. Mexannueckune KoJe0aHUA M BOJTHBI

2.1 Mexannueckue KoneOaHus

2.2 MexaHnueckre BOJIHBI. 3BYK

Hroro no pasneny

KoauuecTBO 4acoB

Bcero
padoThI

10

20 1

10

40

15

Paznen 3. 3HeKTpOMaFHI/ITHOQ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

3] SJICKTpOMaFHI/ITHOC IOJIE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

Pa3nen 4. CBeToBbIe ABJICHUA

6

KoHTpoJbHbIe

IIpakTH4eckue

padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6




4.1 3aKOoHBI pacpOCTPaHEHHUS CBETA
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI
4.3 Paznoxenue 6eoro cBeTa B CIIEKTP

Hroro no pasneny

Pa3pen 5. KBanToBbIe IBJICHUSA

5.1 Hcnyckanue u MOTJIOUIeHHE CBETa aTOMOM
5.2 Crpoenue aToOMHOro siapa
5.3 SlnepHblie peakuu

Hroro no pasneny

Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb

[ToBTOpenue n 0600IIEHNE COIEePIKAHUS

1
6 Kypca pusmuku 3a 7-9 xnacc

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

15

17

102

27

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

KounyecTBo 4yacoB
Ne Tema ypoka KonTpoJbHbIe
n/n Bcero

padoThI

®usuka — HayKa O PUPOE.
1 SBnenus npupoabl. Guzndeckure 1
SIBIICHUS

Mexanndeckue, TIUIOBEIC,
2 3JIEKTPUYECKHUE, MATHUTHBIE, 1
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnuecKkue BeIUUYNHbI U UX
u3MepeHue

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

Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3y4aroT IPUPOJY.

5 EcrecTBeHHOHAYUYHBIN METON 1
no3Hanus. Onucanue GU3NYECKuX
SIBIICHHI C TIOMOIIIBIO0 MOJCIICH
VYpok-uccnenosanue "lIposepka

6 TUIOTE3bI: JAILHOCTD IIOJIETA 1
mIapyKa, MymeHHOT o

IpakTuyeckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubanoreka LIOK
https://m.edsoo.ru/ff09f72a




10

11

12

13

14

15

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

Ctpoenue BemecTBa. OMbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE
CTPOCHHUE BEIIeCTBA

JIBrO>KeHUE YaCTHUII BEIICCTBA

VYpok-uccinenoanue «OMnbITHI 11O
HaOJII0JIEHUIO TEIIOBOTO
paciIipeHus ra30B»

ArperaTHble COCTOSIHUS BEIIECTBA

B3aumMocBs3p Mex a1y cBOMCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MIX
aTOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIxX
COCTOSTHUM BOJBI

MexaHndeckoe JBUKEHUE.
PaBHOMEpHOE 1 HEpABHOMEPHOE
JBHKECHHE

Ckopoctb. Enunuiiel ckopoctu

Pacuer YT U BPpEMCHU IBUXXCHUS

WNuepius. 3akoH HHEPIUU.
B3anmopeiicTBre Ten Kak mpuyMHa
W3MEHEHUSI CKOPOCTH JIBHYKEHUS Tl

bubnunorexa LIOK
https://m.edsoo.ru/ff09feOa

bubnunoreka LIOK
https://m.edsoo.ru/ff0a013e

bubmuoreka [{OK
https://m.edsoo.ru/ff0a0378

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a05c6

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a079c¢

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a0ae4

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a0c10




16

17

18

19

20

21

22

23

24

25

26

IImotHOCTE BemecTBa. Pacuet Macchl
1 00beMa Teja 110 €r0 INIOTHOCTH

JlaGopaTopHas pabota
«OmnpeneneHue MIOTHOCTH TBEPIOTO
Tena»

Pemenue 3agay no teme
"TTmotHOCTH BemecTna"

Cuna xak XxapakTepuCTHKa
B3auMoeiicTBus Ten. Cua
ynpyroctd. 3akoH ['yka

JlaboparopHas padota «/3yuenue
3aBHCUMOCTH PACTSDKEHHUSI
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY

SIBnenue Tarorenus. Cuiia TSHKECTH

CBs13b MEXly CUJION TSAKECTU U
Maccol Tena. Bec tena. Pemenue
3azad4 o teme "Cuna tsoxkectu"”

Cuna TsKecTH Ha JPYTUX IUIaHEeTax.
Pu3nYecKue XapakTepUCTUKU
IIJIaHET

N3mepenue cuit. JluHamomeTp

Bec Tena. HeBecomocTh

Ciio)eHue IByX CHJI, HaPABIEHHBIX
10 OJTHOM IPSIMOM.
PaBHOelicTBYIOIIASA CHIT

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

bubnunorexa LIOK
https://m.edsoo.ru/ff0al23c

bubanoreka LIOK
https://m.edsoo.ru/ff0al778

bu6nmorexa LIOK
https://m.edsoo.ru/ff0al502

bu6nunorexa LIOK
https://m.edsoo.ru/ff0al8cc

bubnunotexa LIOK
https://m.edsoo.ru/ff0al778

bubnunorexa LIOK
https://m.edsoo.ru/ff0ala70




27

28

29

30

31

32

33

34

Pemrenue 3amau o teme
"PaBHoneiicTByromas cu"

Tpenue ckoybKeHUs U TpEeHHE
nokosi. TpeHue B mpupoae u
TEXHHUKE

JlaboparopHas padora «/3yuenue
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIB)KCHHUS OT CHJIbI JIaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTE»

Pemenue 3apayd Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIbI

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»

Hasnenue. CriocoObl yMEHbIIEHUS U
YBEJIMUYEHUS J1aBJICHUS

JlaBieHwne ra3za. 3aBHCUMOCTD
IaBJIEHU Ta3a OT 00bEMa,
TEeMIIEPATypPhI

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0alde0

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a20a6

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




35

36

37

38

39

40

41

42

43

44

45

[lepenava naBiacHuUsS TBEPIBIMU
TCJIIaMHU, KXUAKOCTAMU U ra3aMu.
3axon [Tackansg

HaBJ’IeHI/Ie B XKXUJKOCTH U Ir'a3c,
BBI3BAHHOC I[Cf/iCTBPICM CHJIBI
TAXKCCTHU

Pemenue 3anau o teme «JlaBieHue
B JKUIKOCTH U rase. 3akoH Ilackaisy

CooOuaromuecs cocyabl

IMunpaBnuueckuii mpecc

Manomerpsl. [TopmHeBon
KUJKOCTHBIN HAacoC

Atmocdepa 3emiu. [Ipuannsl
CYILIECTBOBAHMS BO3yIIHON
000J104kH 3eMiii. 3aBUCUMOCTh
aTMOC(EepPHOTO JTaBIICHHUS OT BBHICOTHI
HaJ/l ypOBHEM MOPs

Bec Bo3ayxa. ATmochepHoe
JaBIICHHE

N3mepenue atmochepHoro
nasnenust. OnsIT Toppuueniu
3aBUCUMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl yPOBHEM
Mopst

Bbapomerp-anepoun. AtmochepHoe
JaBIICHUE HAa Pa3IMYHBIX BBICOTAX

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a25b0

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a2718

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2826

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2970

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3136

bubmnoreka IIOK
https://m.edsoo.ru/ff0a2b5a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a2b5a

bubmnoreka IIOK
https://m.edsoo.ru/ff0a2dag

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a2fc4

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2fc4




46

47

48

49

50

51

52

53

54

Pemenue 3aau no teme
"ATtmocdepHoe nasnenue"”

JleiicTBuE )KUIKOCTH U Ta3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenioBa cuiia

JIaboparopHast pabota
«OrnpeseneHue BbITAIKUBAIOLIEH
CHUJIbI, IEUCTBYIOIICH Ha TEJO,
MOTPYKEHHOE B KHUJIKOCTh)»

JlaboparopHast paboTta 1mo Teme
«MccrenoBanue 3aBUCUMOCTH Beca
TeJa B BOJE OT 00béMa
MOTPY>KEHHOMU B JKUKOCTh YaCTH
Tena»

IInaBanue Tex

JlabopaTopHas pabota
"KoHcTpynpoBanue apeomeTpa uiu
KOHCTPYMPOBAHHUE JIOJIKU U
OmpeciIeHuE eé
rpy30MoabEMHOCTH"

Pemenne 3amad mo Temam:
«IInaBanue cynos.
BosnyxorutaBanuey, «/laBnenue
TBEPABIX TEJI, )KUIAKOCTEU U ra30B»

Mexanunueckasi paborta

MormHocTs. EquHUIBI MOIITHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3276

bubnunoreka LIOK
https://m.edsoo.ru/ff0a33fc

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3514

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3a96

bubanoreka LIOK
https://m.edsoo.ru/ff0a3654

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a3f82
bubanoreka IJOK
https://m.edsoo.ru/ff0a3f82




55

56

57

58

59

60

61

62

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

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cwit Ha peruare

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

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

Prryaru B TexHuke, ObITY U IPUPOJIE.

JlabopaTtopHas pabota
«HccnenoBanue ycioBuit
paBHOBECHSI pblyara

Pemenue 3amay o temMe «Y CI0BUSA
paBHOBECHSI pbIyara

Koaddutment nonesnoro neiictpust
Mexanusma. JlaboparopHas pabota
«M3mepenue KII/ nHaknoHHOM
TUTOCKOCTH

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

0.5

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ffO0adffe

bubanoreka LIOK
https://m.edsoo.ru/ff0a478e

bubanoreka LIOK
https://m.edsoo.ru/ff0a48a6

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




63

64

65

66

67

68

MexaHnueckasi S3Heprusi.
Kunernueckas 1 noTeHManbHas
SHEeprus

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

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

KonTponbhas padota no teme
«PaboTa 1 MOLTHOCTB. DHEPTUs»

PesepBHblit ypok. Pabora ¢
TEeKcTaMu 1o TeMe "MexaHuueckoe
nBroKeHne"

PezepaHbiii ypok. Pabora ¢

TekcTamu 110 Teme "Pabora.
MomnHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

| but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

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

1 1

1 1

| bubmuorexa [IOK
https://m.edsoo.ru/ff0adee6

1

68 4 12



8 KUIACC

Tema ypoka

OCHOBHbIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
TEOPHUH U UX ONBITHHIE
MOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKYJT

Mogenu TBEpAOTO, KUIKOTO U
razo00pa3HOro COCTOSTHUN
BelllECTBA

OObsicHeHHE CBOICTB TBEPOIO,
KUAKOTO U ra3000pa3HOro
COCTOSIHMY BeIl[eCTBa HA OCHOBE
TIOJIO)KEHHUH MOJIEKYIISIPHO-
KUHETUYECKOU TEOPUH

Kpucrannnaeckue u amopdHsbie
Tena

CmauuBaHue ¥ KanWIISIPHOCTD.
IToBEpXHOCTHOE HATSKEHUE

TennoBoe paclmIMpeHne U cxKaTue

Temmnepatypa. CBsi3b TEMIIEPATYpPbI
CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS
YaCTHII

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara

U3YyYCHUHA

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubnunorexa LIOK
https://m.edsoo.ru/ff0a5256

bubnuorexa [JOK
https://m.edsoo.ru/ff0a540e

bu6anoreka LIOK
https://m.edsoo.ru/ff0a5800

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a5530

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a5a26




10

11

12

13

14

15

16

17

Bryrtpennsis sueprus. CriocoObl
M3MEHEHUSI BHYTPEHHEH SHEpruun

Bunb Teronepenaun

Ypok-koupepennus "IlpakTnueckoe
MCIOJIb30BaHUE TETNIOBBIX CBOWMCTB
BEIIECTB U MAaTEPUAJIOB B LIETISAX
sHeprocoepexeHus"

KomandecTBO TEIIOTHI. Y aennHas
TCIIIIOEMKOCTD

YpaBHeHHE TEIUIOBOTO OallaHca.
TemrooOMeH 1 TEIII0BOE
paBHOBECHE

JlaGopaTtopHast pabota
"UccnenoBanue siBIEHUS
Ter1000MeHa IpU CMEIIMBaHUH
XOJIOHOM U Topsiueit BOAbI"

Pacuer koauuecTBa TEMIOTHI,
HEO0OXOIMMOTO /IJIsi HarpeBaHUs
TEJIa U BBIACIISIEMOTO UM HpI/I
OXJIAXKJICHUH

JlaGoparopHas paboTa
"Onpenenenue yueiabHOU
TEIIIOEMKOCTH BemlecTBa"

SHCpF WS TOILUIMBA. Y AeIbHas
TCIJIOTA CTOpaHusA

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a5c60

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a6412

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a65c0

bubnunoreka LIOK
https://m.edsoo.ru/ff0a6976

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7088

bubnuoreka [{OK
https://m.edsoo.ru/ff0a6a98

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a6bb0

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a7b5a




18

19

20

21

22

23

24

25

26

[InaBnenne n OTBECPJACBAHUC
KpUCTATNIMYCCKUX TCJI. VaenpHas
TCIJIOTA IJIaBJICHU A

JlaGopaTtopHnas pabota
"OnpeneneHue yaeabHON TemI0ThI
IUIaBJICHUA JIbaa"

[TapooOpazoBanue u KOHICHCALIHSL.
Ucnapenue

Kunenue. Y nenbHas temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTh TEMIIEPATyphI
KHUIICHUS OT aTMOC(EPHOTO
JTABJICHUS

Bnaxnocts Bo3ayxa. JlaboparopHas
pabora "Onpenenenne
OTHOCHUTEJILHOM BIXKHOCTH
BO3/IyXa"

Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TETIIIOBBIX
neurareneif. [lapoBas TypOuHa.
JlBuraresb BHYTPEHHETO CTOPAHHUS
KII/I TerutoBoro nBuraTessi.
TerutoBble ABUTaTENN U 3aLATA
OKpPY’KaIoILEeH cpesbl

3aKOH COXpaHEHUs U IPEBPALLECHUS
SHEPIMH B TEIUIOBBIX MPOIECCax

but6mmoreka [IOK
https://m.edsoo.ru/ff0a71d2

but6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bubnunoreka LIOK
https://m.edsoo.ru/ff0a740c

bubnunoreka LIOK
https://m.edsoo.ru/ff0a786¢

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7628

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a7c7¢c




27

28

29

30

31

32

33

34

35

36

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbie ABJICHHUS.
W3menenue arperaTHbIX COCTOSIHUI
BelecTna”

KoHTponbHas pabota 1o teme
"TeruioBrle ABIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHMH BeniecTa'

OnekTpusanus Tei. [[Ba pona
IIEKTPUUYECKUX 3apsI0B

Ypok-uccienoBanue
"DnexTpuzanus TeJl UHAYKLIUEH 1
IIPU COIPUKOCHOBEHUU"

B3anmopencTere 3apsyKeHHBIX TEll.
3akon Kynona

DIIEKTPUUYECKOE TTOJIE.
HanpskeHHOCTB 2JIEKTPUYECKOTO
nons. [IpuHumn cynepnosuuuun
ANEKTPUYECKUX TMOJEH

Hocurenu aneKkTpruueckux 3apsiios.
OnemeHTapHbIN 3apsan. CTpoeHue
aToMa

[IpoBOgHUKY U THUANEKTPUKH. 3aKOH
COXPaHEHHMsI ANEKTPUUECKOTO 3apsiia
Pemenue 3anau Ha npUMEHEHNE
CBOMCTB 2JIEKTPUUECKUX 3apsI/I0B
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymecTBoBanus. MlcTouHuKn
IIEKTPUYECKOTO TOKA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

but6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

bubnuoreka [{OK
https://m.edsoo.ru/ff0a87e4

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a8a0a

bubanoreka LIOK
https://m.edsoo.ru/ff0a8ef6

bubnunorexa LIOK
https://m.edsoo.ru/ff0a90cc

bubanoreka IJOK
https://m.edsoo.ru/ff0a95a4




37

38

39

40

41

42

43

44

45

JIefiCcTBHS DIIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "Jleiicteue
AJIEKTPUUECKOTO MOJIs Ha
MPOBOJIHUKY U TUDJIEKTPUKH"

DJIEKTPUUYECKUI TOK B MeTasuiax,
JKUIKOCTSIX U ra3ax

DneKTpuyecKas enb 1 eé
COCTaBHBIC YaCTH

Cuna toka. JlabopatopHas pabora
"N3MepeHune U peryJinpoBaHUEe CUIIbI
ToKa"

DJEeKTpUYECKOe HapsKEHHE.
BoasT™merp. JTaboparoprast pabota
"N3MepeHue u peryimpoBaHue
HanpspkeHus"

ConpoTusieHne MPOBOJHMKA.
VY 1enpHO€E CONPOTUBIICHUE
BEILIECTBA

JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO
COIPOTHBIIEHUS IIPOBOJIHUKA OT €T0
JUIMHBI, IJIOIAAN [TOIEPEYHOT0
cedyeHus u marepuaia”
3aBUCHUMOCTb CHJIBI TOKA OT

HanpsokeHus. 3akoH Oma aiis
ydacTka 1enu

0.5

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a96b2

but6mmoreka [IOK
https://m.edsoo.ru/ff0a9838

bubmuoreka [{OK
https://m.edsoo.ru/ff0a8bd6

bubmuoreka [{OK
https://m.edsoo.ru/ff0a9e14

bu6nunorexa LIOK
https://m.edsoo.ru/ff0aa738

bu6nunorexa LIOK
https://m.edsoo.ru/ff0aa738

but6mmorekxa [IOK
https://m.edsoo.ru/ff0aad4a




46

47

48

49

50

51

52

53

JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI
TOKa, HJIYIIETO Yepe3 Pe3UCTop, OT
COIMPOTHBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”

HOCJ’Ie,I[OBaTCJ'IBHOG " IapaljICIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlaGopaTtopHnas padora "IIpoBepka
MpaBuJjIa CIOKEHUS HAIIPSKECHUN
MIPH TIOCIIEIOBATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopaTtopHast padota "I[IpoBepka
MpaBuJIa AJIs CUIIBI TOKA MIPH
napauieIbHOM COEIMHEHUN
pe3uctopon”

Pemenue 3aga4 Ha npUMEHEHUE
3akoHa OMa JJ1 pa3InyHOTO
COETMHEHUS IPOBOIHUKOB

Pa6ora u mourHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

JlaGoparopHas paboTa
"Onpenenenue paboThl U MOIIHOCTH
3JIEKTPUYECKOro ToKa"

DNEeKTpUYECKHE LN U
HOTPEOUTETH FITEKTPHUUECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0aa04e

bubnunoreka LIOK
https://m.edsoo.ru/ff0aaas58

bubnunoreka LIOK
https://m.edsoo.ru/ff0aadle

bubanoreka LIOK
https://m.edsoo.ru/ff0aaf8a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ab124

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ab3e0

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ab660




54

55

56

57

58

59

60

61

ITocTostHHBIE MATHUTEI, UX
B3aNMOJICHCTBHEC
VYpoxk-uccienoanue "M3yuenue
TOJIEH MOCTOSIHHBIX MarHUTOB"
MarxauTtHoe 1mojie. MarautHoe moJje
3eMIIH U €ro 3HaUCHHE JJIS KU3HU
Ha 3emiie

[ToaroroBka K KOHTPOJILHOU paboTe

1o TeMe "DIIeKTPUUECKHE 3aps/bl.
3apspKeHHBIE Tea U UX
B3aumoiercTBus. [locTosTHHBIN
AIIEKTPUYECKUH TOK"

KonTtponpHast pabora o Teme
"DneKkTpuuecKue 3apsabl.
3apspKeHHBIE Tea U UX
B3auMoaencTBus. IlocTosHHBIN
AIIEKTpUYEeCKuil TOK" /
Bcepoccuiickas npoBepouHas
pabota

PesepsHslit ypok. Pabora ¢
TekcTamu 1o Teme "TIoCTOSTHHBIIM
ANIEKTpUYECKHi TOK" /
Bcepocculickas nmpoBepodHast
pabora

OneiT Opcrena. MarautHoe nose
AJIEKTPUYECKOr0 TOKa MaruutHoe
10JIe KaTyIIKU C TOKOM
[TpuMeHeHne TIEKTPOMAarHUTOB B
texuuke. Jlaboparopnas pabora

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac3d0

bubnunoreka LIOK
https://m.edsoo.ru/ff0acOba

bubnuorexa [JOK
https://m.edsoo.ru/ff0abd2c

bubmnoreka IIOK
https://m.edsoo.ru/ff0abea8

bu6anoreka LIOK
https://m.edsoo.ru/ff0acdc6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0ac1d2

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac74a




62

63

64

65

66

67

68

"U3yueHnue nerlcTBUSA MAarHUTHOTO

MOJIsI HA IPOBOJHUK C TOKOM"

:‘)J'IeKTpOI[BI/IFaTeJ'IB IIOCTOAHHOI'O
Toka. Mcnonp3oBanue

3.]'[eKTpO,I[BI/Il"aTe.]'IeI/Iw B TECXHHUYCCKHX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AnekTpoaBUraTeNs"

OmnbiThl Papajes. 3aKoH
AIEKTPOMArHUTHON MHYKITUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKONH
SHEPIruH. DIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX HICTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe

10 TeMe "DJIEKTPUIECKHE U
MarHuTHBIE SIBJICHUS"
KonTponbHas padbora no teme
"DJIeKTpUUECKNE U MATHUTHBIE
ABJICHUS"

PesepBHblit ypok. Paborta ¢
Tekctamu 1o teme "TennoBbie
SIBJICHUS"

PesepHblit ypok. Pabora c
TEKCTaMH 10 TemMe "MarHuTHble
sBACHUS"

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

bu6anoreka LIOK
https://m.edsoo.ru/ff0acb14

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

Ne
n/n

Tema ypoka

MexaHnunueckoe IBHKEHUE.
MarepuanbpHas TO4Ka

Cucrema orcuera. OTHOCHTEIIFHOCTE
MEXaHHUYCCKOI'o IBMKCHHUA

PaBHOMEpHOE MTPSIMOTUHENHOE
JIBUKEHUE

HepaBHoMepHOE NpsAMOIMHENHOE
nBuxkeHue. CpeHsisi 1 MTHOBEHHaAsI
CKOPOCTh

IIpssMonMHENTHOE PAaBHOYCKOPEHHOE
JIBOKEHUE. Y CKOpEHHUE

CKOpOCTh MPSIMOJIMHEHHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopocTH

JlaGopaTtopHast pabota
"OnpeneneHne ycKOpeHus Tela Ipu
PaBHOYCKOPEHHOM JIBI)KEHUU TI0
HaKJIOHHOM miockocTh"

CBoOouoe nagenue tei. OTbIThI
Tlanmunes

PaBHOMEpHOE ABMKEHUE TTIO
oKkpyHocTH. [lepnon u yacrora

KoaudecTBO 9acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara

H3yYCHUSA

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad474

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad19a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ad8d4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ael76
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14

15

16

17

18

19

20

21

obOparmenus. JInHeitHas u yrioBas
CKOPOCTH

LleHTpOoCTpEMUTENIBHOE YCKOPEHHE
IIepssiii 3axkoH Herotona. Bektop
CHUJIBI

Bropoii 3akon HerotoHna.
PaBHopelicTByOIIAsA c1iia
Tpernii 3akoH HproTOHA.
Cynepno3uuust cui

Pemenue 3agau Ha npUMEHEHUE
3akoHOB HproTOHA

Cwuita ynpyroctu. 3akoH ['yka

Pemenue 3amau no reme «Cuia

YIIPYTOCTH
JlaGoparopHas paboTa
«OrnpeneneHue KecTKOCTH
TPYKHHBD»

Cuna tpeHus

Pemenue 3amau nmo teme «Crita
TPEHUS»

JlaGopaTtopHnasi pabota
"Onpenenenne ko3 duirenTa
TPEHHS CKOJIbKEHHS"

Pemenue 3agau o teme "3akoHbI
Hrrotona. Cuna ynpyroctu. Cuna
TpeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae612

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ae982

bubmuoreka [JOK
https://m.edsoo.ru/ff0aebbc

bubmuoreka [JOK
https://m.edsoo.ru/ff0aeca2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aee28

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afa26

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af8be

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0afb8e
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26

27

28

29

CuJia TSHKECTH M 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOHOTO
naJICHUs

VYpok-koHpepenius "J[BrkeHue Tel
BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amakTuku"

Pemenue 3amau nmo teme "Cuita
TSDKECTH Y 3aKOH BCEMUPHOTO
TATOTEHUS"

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs n neperpysku

PaBHOBecue MarepualbHON TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C
3aKpEIUIEHHON OCBIO BpAILlCHHUS.
MowmeHT cunsl. LeHTp TsKECTH

PaBHOBecHE MaTepuaabHOW TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OCBIO BpAILlCHHUS.
MowmenT cuisbl. LienTp Tsxectn
Pemenwne 3agau mo Teme "MoMeHT
cuibl. LlenTtp Tsxect"

[ToaroroBka Kk KOHTPOJILHOU paboTe
o TeMe "MexaHnueckoe IBUKEHUE.
Bsaumonetictsue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bubmuorexa [JOK
https://m.edsoo.ru/ffO0af5f8

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

bubmuoreka [JOK
https://m.edsoo.ru/ff0afe36

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408
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33

34

35

36

37

38

39

40

KoHnTtponbHas pabota 1o Teme
"MexaHN4YeCcKOe ABUKEHIUE.
B3aumoneiictBue Ten"

Nmnynbc Tena. UMnynbe cubl.
3aKOH COXpaHEHUsl UMITYJIbCa.
VYupyroe u Heynpyroe
B3aWMO/ICHICTBUE

Penrenue 3amad mo teMe "3akoH
COXpaHEHHUs UMIyibca'

Ypok-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

Mexanuueckas paboTa U MOILIHOCTb

PabGoTa critbl TSDKECTH, CHITBI
YOPYTOCTH U CUJIBI TPEHUS

JlaGoparopHas paboTa
«Ompenenenue padbOThI CUIIBI TPEHUS
IpY PaBHOMEPHOM JIBUKEHUU TeJa
110 TOPU30HTAIEHON TTOBEPXHOCTHY

CBsi3b 3HEPTUH U PaOOTHI.
[ToreHunanbHas 3HEpPrus
Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPrUu

3aKOH COXpaHEHMsI DHEPTUU B

MEXaHUKE

JlaGopatopHas pabora «3yueHue
3aKOHA COXPAHEHUS SHEPTUI»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b06ec

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb07fa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b096¢c

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0a84

bubmuoreka [JOK
https://m.edsoo.ru/ffOb0db8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb12fe
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42

43

44

45

46
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50

KonebarenpHoe JABHXXCHHUE U €TI0
XapaKTCPUCTHUKU

3aryxaromye KojaeOaHusl.
BriHyX1€HHBIC KOJICOaHUSI.
Pe3onanc

MareMaTH4ecKuil U Py KUHHBIN
MasTHUKHU

VYpok-uccnenoanue «3aBUCUMOCTb
nepuojaa KojaebaHui OT KECTKOCTH
IMPY>XUHBI 1 MAaCChI I'py3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJICOaHUIX

JlaGopaTtopHnast pabota
«OrmpeneneHue 4acToThl U NepHoa
KOJICOAHUH MPYKMHHOTO MasTHUKA

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

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

Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPJIOM TeJIE.
CelicMHYECKHE BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

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

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe
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Ypok-uccinenoranue "Habmonenune
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTEIL"

['poMKOCTb 3BYyKa U BbICOTA TOHA.
AKyCTHYECKUI PE30HAHC
Ypok-koHpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"
[TonroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue KosiebaHusi ¥ BOJTHBI"

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

DIIeKTPOMAarHuTHOE IOJIE.
DIIeKTPOMAarHUTHBIC BOJTHBI
CBolicTBa AJIEKTPOMATHUTHBIX BOJTH
VYpoxk-koHpepenuus "[kana
AIIEKTPOMArHUTHBIX BOJH.
Hcnons30BaHue IIEKTPOMATHUTHBIX
BOJIH JJISl COTOBOM CBSI3H"

Ypok-uccnenosanue "Mzydenne
CBOICTB 2JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"
Pemenue 3amayd Ha onpeneneHue
Y4aCcTOTHI U IJIUHBI
JIEKTPOMAarHUTHOW BOJIHBI

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c
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65

66

67

68

69

DneKTpOMarHuTHasl IPUPO/Ia CBETA.
Cxopoctb cBeta. BonHoBbIe
CBOIICTBA CBETA

Ucrounuku cBeta. [IpsMonuueitHoe
pacnpocTpaHeHHe cBeTa. 3aTMEHUs
Counnia u JIyHsl

3aKOH OTpa)KeHUs CBeTa. 3epKaia.
Pemenne 3a1a4 Ha npuMeHeHHE
3aKOHA OTPAKEHUS CBETA

[Ipenomnenue cera. 3akoH
IPEIOMIICHUS CBETa

[TonHOE BHYTpEHHEE OTpaKEHUE
cBeTa. Mcrons30Banne MOITHOTO
BHYTPEHHETO OTPAXKECHUS B
OINTUYECKUX CBETOBOIAX

JlaGoparopHas paboTa
"HccnenoBaHue 3aBUCMMOCTH yIJIa
IPEJIOMJICHUS] CBETOBOTO JIy4ya OT
yrja rnajgeHus Ha rpaHule "Bo3ayX-

nn

CTEKJIO
VYpok-koHpepeHuus
"Ucnons30BaHye ITOJTHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBS3b"

JInnsel. OnTudeckas cuiia JIUH3bI

[TocTpoenue n3o0paxeHui B JTMH3AX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b31d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

bubmuorexa [JOK
https://m.edsoo.ru/ff0b38c4

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3aea

bubmuorexa [JOK
https://m.edsoo.ru/ffOb3c5c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2c

bubmuorexa [JOK
https://m.edsoo.ru/ff0b444a
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72

73

74

75

76

77

78

JlaGopaTopHnas pabota
"Onpenenenne GOKYCHOTO
pPacCTOSIHUS U ONTHYCCKON CHJIBI
cobuparoiiei TuH3bI"

Ypok-koHpepenmus "OnTuiyeckue
JIUH30BBIC TPHOOPHI"

I'ma3 kak onTU4yeckas CUCTEMa.
3peHue

Ypok-koHpepenmus "JlepexTo
3peHus. Kak coxpanuts 3penue"
Paznoxenue 6eoro cBera B CIIEKT).
OmnebiTel HetoToHa. CioskeHue
CIIEKTPaJbHBIX 1BETOB. [{ucnepcus
cBeTa

JlaboparopHas padota "OnbITHI 110
pasioKeHuIo 0eI0ro cBeTa B CIIEKTP
U BOCHPHUATHIO IIBETA IPEAMETOB MPH
uX HaOJIIOICHUU Yepe3 [IBETOBbIC
¢unbTpe"

Ypok-npaktukym "BonaHoBbIE
CBOWCTBA CBETA: IUCIIEpCHs,
uHTepdepeHys u auppaxuus”
OneiTel Pezepdopaa n mutanerapHas
MOJIeNIb aToMa

ITocrynatel bopa. Monens atoma
bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b4206

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cOa7e

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4684

bubmuorexa [JOK
https://m.edsoo.ru/ff0c0f4c

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcOe2a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c12a8
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89
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91

Hcnyckanue v morjomnieH1ue cBeTa
atoMmoM. KBauTbl. JInnenyaTnie
CIIEKTPBI

Ypok-nipaktukym "Habmronenue
CIIEKTPOB UCITyCKaHUA"

PamnoakTHBHOCTD U €€ BUIBI

CrtpoeHue aTOMHOTO si1pa.
Hyxnonnas mozens
PanunoaktuBHBIC TpEeBpaIeHUsI.
H3oTonbl

Pewenue 3amgau o reme:
"PaanoakTuBHBIE TTpeBpaleHus "
[Iepnon nmonypacnana
Ypok-koHpepeHIus
"PanuoakTUBHBIC U3TYyYCHUS B
pUpoJie, MeIULINHE, TEXHUKE"
SnepHble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U
MacCcOBOI'0 YHCET

DHeprus CBsSI3U aTOMHBIX SEP.
CBs13b Macchl U SHEPTUH

Pemenue 3amau o reme "Snepueie
peakuun"

Peakuuu cunTesa u eneHus saep.
Wcrounnku sneprun ConHua u 3BE371
Ypok-koHpepenmus "Anepuas
sHepreTuka. JlencTeus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc144c

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1550

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1672

bubmuorexa [JOK
https://m.edsoo.ru/ff0c18ac

bubmuoreka [JOK
https://m.edsoo.ru/ffOclal4

bubmuoreka [JOK
https://m.edsoo.ru/ffOc1b4da

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2126

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc1c58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1d7a

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc1e88
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pPaIMOAaKTUBHBIX U3Iy4e€HHH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DIIEKTPOMArHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC siBIEHUS"

KonTtponbHast pabora o Teme
"DJEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanToBbIC siBIEHUS"

[ToBTOpenue, obodIICHNE.
JlaboparopHbie pabOTHI 11O KypCy
"Bzaumonencrtaue tea"

[ToBTopenue, 0600menue. Pemenne
paC'—ICTHBIX 1 KAYCCTBCHHBIX 3a1a4
o Teme "TernsoBsie mporecch”

[ToBTOopenue, o6o0mmenue. Perenne
pacyeTHBIX U KAUeCTBEHHBIX 3214
no teme "KIIJ[ TermoBeix
nsurareiei”

[ToBTrOopenue, o6o0mmenue. Pemenne
pacYeTHBIX M Ka4YeCTBEHHBIX 33/1a4
no teme "KIIJI anekTpoycraHoBOK"
[ToBTOpenue, o6oOIIeHNE.
JlaGopatopHbie paboTHI IO KypCy
"CBeToBbI€ siBIEHUA"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2572

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc2a22

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc2c52




[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMHU 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHKe"

[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 110 Teme "Konebanus u
BOJIHBI"

[ToBTopenue, 0600menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE
siBjIeHus"

[ToBTropenue, 06o0menue. Padora ¢
102 Tekctamu 1o Teme "KBanToBas u
anepHas pusuka"

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3044







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

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

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

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUYEeCKUe sIBICHUS B IPUPO/IE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SIBICHUI

OINMCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIOJIb3YSl (PU3MYECKHE BEJIUYUHBIL, I[PU ONHMCAHUU IPABUIBHO
TPaKTOBaTh (U3NUYECKUH CMBICT MCIOJIb3YEMBIX BEJIWYHMH, HX
0003HAUYEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

XapaKkTepU30BaTh CBOMCTBA TeN, (PU3NUYECKUE SBIICHUS U TIPOLIECCHI,
HCIOJIb3ysl WM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMynTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro0 MaTeMaTHU4ecKoe

BBIPAKCHUC

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHne u3 1 — 2 joruyeckux maroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU



1.7

1.8

1.9

1.10

1.11

1.12

1.13

pemarb pacy€THble 3a1a4 B 1| — 2 IEMCTBHS, UCIOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatoNMEe (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJlu3a yCIIOBUS  3aJaud  3alKChbIBaTh  KpaTkoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl U TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
pelICHUA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOHy‘-IGHHOfI

(bu3nuecKoil BeTUYNHBI

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3MYEeCKUX METOJIOB, B OIMCAHUM HCCIECIOBaHMUSA BBIICIATH
MpoBepsieMOe  MpEeNroyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJYYEHHBIN pe3yJbTaT, HaXOAUTh OIIMOKU B

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

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

000py10BaHus, 3aIIUCHIBATH XOJ1 ONbITa U (HOPMYJIUPOBATH BHIBObI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIHb30BAHUEM aHAJIOTOBBIX U
M (poBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENIHOCTH N3MEPEHUH

IPOBOJUTH MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYMHBI OT JAPYrol C HCIOJIb30BaHMEM IHPSIMbBIX H3MEPEHMH,
y4acTBOBaTh B IUIAHUPOBAHMM y4eOHOrO HCCIelIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh H3MEPEHHUs, CIeAys MPEeAIoKEHHOMY
IU1aHy, (UKCUpPOBaTh pPE3ylbTaThl IOJYYEHHOH 3aBUCUMOCTH
(u3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKOB,

ACJIaTh BbIBOJABI 1O PE3yJibTaTaM UCCICAOBAHUA

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3UUYECKUX BEIUYMH, CIEIys
MPEIOKEHHON MHCTPYKLIMM: TP BBINOJHEHUN H3MEPEHUI
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HMCKOMOW BEJIMYUHBI

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu pabore ¢
1a00paTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUYECKUX
YCTPOWCTB, XapaKTepWU30BaTh MPHHIUIBI JCHCTBHUS HW3YUYEHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHUA,



1.15

1.16

1.17

1.18

1.19

8 KUIACC

UCIIONIb3YSl 3HAHMS O CBOMCTBaX (U3MYECKUX SABIECHUN U

HeoOxouMBbIe (PU3MUECKHE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHMn C TpuUOOpaMH M TEXHHYECKHMH YCTPOMCTBaMH,
COXpaHEHHsS 370pPOBbS U COONIOACHUS HOPM SKOJIOTUYECKOTO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

OCYILECTBISATH OTOOP UCTOYHUKOB MHGOpManuu B cetu HTepHeT B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN M MYTEM CPaBHEHMS PA3IUYHBIX MCTOYHUKOB
BBIICTISITE MHPOPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUYUBOM HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/laHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIPaBOYHBIE MaTepUaNIbl, pecypcbl ceTh IHTepHeT, BIaIeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (GU3HUECKOro
CoJiep’KaHusl, B TOM YHCJIE IIyOJUYHO JIeNaTh KpaTKue COOOIIEHUS O
pe3yabTaTax MPOEKTOB WM Y4eOHBIX HCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COIMIPOBOKAATH BBICTYIIJICHUEC npeseHTauHeﬁ

MpU  BBIOJIHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUM
pactipeenaTh O0S3aHHOCTH B TpPYIIe B  COOTBETCTBUU C
MOCTaBJICHHLIMHM 33aJadyaMH, CJCAUTh 3a BBIIOJHEHHUEM ILIaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM  BKJIaJ B
JIeATeILHOCTD TPYIIIBL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX



Kon
NpoBePsSIEMOro
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCIIOJBb30BAaTh IIOHATHUA

pasimiaTthb SABJICHUS IO OIIMCAHHIO UX XaPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (bl/ISI/I'-IGCKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHHUS B IPUPOJE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yU€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OIMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUA,
UCHONb3ysd (U3MYECKHE BEIUYMHBI, NPU OMNMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH CMBICT  HCIOJB3YyEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysBI, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYUHY C
JPYTUMH BEIMYUHAMHU, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHbI, IPU ITOM JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alHChIBaTh €ro MaTeMaTHYECKOe

BBIPAKCHUC

OO0BSACHATH (hM3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 nOru4ecKux maroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (I)I/ISI/ILIGCKI/IX 3daKOHa UJIM 3aKOHOMEPHOCTU

pemarh pacyéTHble 3a1auu B 2 — 3 NEHUCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE
aHajM3a yCJIOBHUA 3a/1a4M 3allMChIBATH KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BbIOMpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, IPOBOAUTH PACUETHl U
CpPaBHHMBATh IOJIyU€HHOE 3HAaueHUEe (U3MYECKONW BEIUYUHBI C

U3BECTHBIMU JaHHBIMHU

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(bl/ISI/IquKI/IX METOHOB, HCIIOJIB3YsA ONHUCAHUC UCCICIOBAHMU,



1.9

1.10

1.12

1.13

1.14

1.15

1.16

BBIJCIATE IIPOBEPACMOC MPEAIIOIIOKCHNE, OUCHNBATE IIPAaBUJIBHOCTD

nopsaaka ImpoBCACHHUA UCCIICAO0BAHUA, NCTIATh BHIBO/IbL

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

O60py,[[0BaHI/I$[, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTB BBIBOJbI

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPELMTHOCTH

MIPOBOJAUTHh MCCJIEJIOBAaHUE 3aBUCHUMOCTH OJHOW  (hu3HuecKoit
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
pe3yJIbTaThl OJYyYEHHOW 3aBUCUMOCTH B BUJIE TaOJIUIl U rpauKoB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCICAOBAHN A

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBbHYIO
YCTAHOBKY, CJHEAysl MPEIJI0KEHHOM HHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHDBI

CO6J'II-O,Z[8.TB npaBujla TCXHUKU 0e30ImacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYTI0BAaHUEM

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUS O CBOWCTBaXx (U3MUECKUX SIBICHUH U HEOOXOAUMBbIE

(I)I/I3I/ILIGCKI/IG 3aKOHOMCEPHOCTHU

pacrno3HaBaTh POCTHIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIIbHBIE
MpUOOPHI 10 CXEMaM M CXEMaTHYHBIM PUCYHKaM, COCTABIISATh CXEMBbI
NMEKTPUYECKUX LENel ¢ IMOCIENOBATEIbHbIM U IApaJIIECIbHBIM
COEAMHEHUEM DJIEMEHTOB, pa3juyas yCJIOBHblE 00O3Ha4YeHHUs
JJIEMEHTOB 3JIEKTPUYECKUX Lenei

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHUYECKHUMH YCTPONCTBAMH,



1.17

1.18

1.19

1.20

9 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

COXpAaHEHUS 3[0pOBbS M COOJIOACHHUS HOPM HKOJIOTHYECKOTO

MOBEICHUS B OKPYKAIOLIEH cpee

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 MOYKET OBIThH HCI[OCTOBCpHOﬁ

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaTypy (PU3MUYECKOrO COAEp KaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VIHTepHeT; BiaaeTs HNpuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAITIH U3 OJHOM

3HAKOBOW CUCTEMBI B APYTYIO

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 MCHOJIb30BaTh M3YYECHHBIM TMOHATUWHBIN anmapar

Kypca GU3UKU, COTPOBOXKAATH BRICTYIJICHUE TIPE3eHTallUEH

MIPH BBIMOJHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3aJa4aMM, CJEAUTh 3a BBINOJHEHUEM IUIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIQJ] B JESATENbHOCTh TPYMNBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM

o0pa3oBaTeIbHOI POrPaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUA
pasiinydaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘{CCKOC SIBJICHUC

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SBJICHUS B IPUPOJIE,



1.4

1.5

1.6

1.7

1.8

1.9

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 337auy B y4eOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NICCKUX SIBICHUI

OIMCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3MUECKUE SBICHHS,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIMUYMHAMU, CTPOUTDH IpaUKN U3yYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

OOBSICHATH (PU3UYECKHE MTPOLIECCHI U CBOIMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrMYecKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/I3I/I‘IeCKI/IX HBHGHI/Iﬁ, (I)I/I3I/I‘ICCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTHU

pemiats pacuéTHble 3a7auu (omMparouiyecs Ha cucreMy u3 2 — 3
YPaBHEHMI), HCHOJb3Ysl 3aKOHbl U (OPMYNbI, CBS3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE AaHalW3a YCIOBHS 3aJadu
3allUChIBaTh KPAaTKOE YCJIOBME, BBIABIATH HEAOCTAIOUINE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMbIE
JUI pelIeHus, TPOBOJAUTh PACUEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYE€HHOT'0 3HAa4eHUs (PU3NMUECKON BEITUUUHBI

pacro3HaBaTh IMpOOJEMbI, KOTOPbIE MOXXHO PELIUTh IMpPU TOMOIIU
(U3HUECKUX METOJIOB, UCIIOJIB3Ys OIIMCAHUE UCCIIEIOBAHUS, BBIIEIIATD
IIPOBEPSEMOE TNPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJIEHUS MCCICIOBaHMs, [EJIaTh BbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOATENBHO COOMPATh YCTAaHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpe/IeTIsisl CPEeHEe 3HAUYCHUE HM3MEpSeMOil BeIWMYUHBI ((POKyCHOE
paccTositHue coOuparoimel JUH3bl), 000OCHOBBIBATh BHIOOP criocoda

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh YCTaHOBKY, (PMKCHPOBATH DPE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (PU3NYECKMX BETMYUH B BHJE TaOIMIU

Fpaq)HKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (DU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ HU3MEpEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HW3MEPEHUs], CIEAYys MPEIOKEHHON
WHCTPYKLWHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJNbTaThl C Y4E€TOM 3aJaHHOM MOTPEUTHOCTH

U3MEpEHUI

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

1abopaTopHbIM 000pyI0BaHUEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (DPU3MUYECKHX MOJeIei:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, Jy4, TOHKas JHMH3a, IJaHeTapHas MOJENb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMCAHMSA, UCIOJIb3Ys
3HaHHUS O CBOWCTBaX (U3MUECKUX SIBICHUH U HEOOXOAUMBbIE

(I)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

HCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIIEHUH Y4eOHO-MPAKTUUECKUX
3aJ1a4, ONITUYECKHE CXEMBI JJIsl IOCTPOESHUS N300pakKeHUH B INIOCKOM
3epKalie u coouparomieit JIuH3e

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHON KM3HU Uil  obOecrieyeHus Oe30MacHOCTH IpH

oOpameHun ¢ TmnpubOpaMd H TEXHHMYECKHUMH YCTPONCTBAMH,



1.18

1.19

1.20

1.21

COXPAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEICHUS B OKPYKAIOLIEH cpee

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TTIOUCKOBBIN 3a1poc,
HaXOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOTYYCHHOMN
nHpOpMAIIMA Ha OCHOBE MUMEIOIINXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATYpy (PU3UUECKOrO COJIEpKaHuUs, CIPABOUYHbBIC
Marepuaibl, pecypcbl cetu HWHTepHeT; BiaAeTh NPUEMAMU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MyOJIMIHO TPEIICTABIIATh PE3YJIbTAaThl MPOCKTHON HITU
HCCIEAOBATENIbCKOM  NE€ATENIbHOCTH, IPU  3TOM  T'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar H3y4aeMoro
pasnena (U3MKU U COMPOBOXKAATh BBICTYIUICHHE TMPE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

IIPH BBIMOJHEHUN YY€OHBIX IPOEKTOB U MCCIEI0BAHUN (HU3HUECKUX
MIPOLIECCOB paclpeAesaTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3a/Jla4aMH, CIEAWTh 34 BBINOJHEHUEM ILJIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJIeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPANBATh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIET'O MUPA

IIpoBepsieMble 1eMEHTHI COIePKAHUS

duzuka — HaykKa O NOpUpojie. SBICHUS MPUPOIBI.
1.1 duznyeckue SABJICHHUA: MEXaHMYECKHE, TEIIOBEIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

®dusnueckue BenuuuHbl. 3mepenue uznueckux
1.2 BenuunH. ®usnueckue npubopel. IlorpemrHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBCHHOH&Y“IHHIZ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/IC,
13 MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTEC3,
1 OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIeH

[TpakTryeckue paboOTHI:

###Par#H#113mepenHne paccTOsTHUIM.

#H##Par###113mepenre 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#H#H#Par###0OnpeneneHue pa3MepoB MaJbIX Tell.

###Par###I3mepenne  TemrepaTypbl TpH  TIOMOIIH

JKUJKOCTHOTO TEPMOMETpA U AATUHUKA TEMIIEPATYPBI
ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNUN BEIIECTBA

##H#Par###(CTpoeHre BellecTBa: aTOMBl U MOJIEKYJIBI,
2.1 ux pasMepbl. ONBITHI, TOKA3BIBAIOIINE JTUCKPETHOE

CTPOCHUC BCUICCTBA

2 ###Par### ]| Biokenne  vactuir  BemectBa.  CBs3b
2.2 CKOpPOCTH JBHXKEHUS 4YacTUI[ C TEeMIIEpaTypou.

bpoynoBckoe nBmxenue, 1uddysus

73 BzaumopeiicTBrE YacTHUIl BEIIECTBA: MMPUTKCHUC U

OTTAJIKUBAaHHUE
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2.5

2.6

#H##Par### ArperaTHoie COCTOSIHUS BEIIECTBA:
CTpOCHUE rasos, KUIKOCTEN U TBEPABIX
(KpUCTAJUTMYECKUX)  TeJl.  B3auMoCBs3b  MEXIYy
CBOﬁCTBaMH BCIICCTB B paSHBIX aIpGFaTHBIX

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
OcobeHHoCTH arperaTHbIX COCTOSTHUH BOJBI

[TpakTueckue paboThI:

#H##Par###01enka 1uaMeTpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM pororpadmii).

#H##HPar###OnpITel 10 HAONIOJCHUIO  TEIJIOBOTO
pacuIMpeHusi ra3oB.

#H##Par#H##0nbITel 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJICKYJISIPDHOT'O IPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

3.2

33

34

3.5

3.6

3.7

3.8

3.9

3.10

Mexanunueckoe JIBUKECHHUE. PaBHOMepHOE u
HEpPaBHOMEPHOE JIBUKECHHE

#H#Par###Cxkopoctb.  CpenHssli  CKOpPOCTb  IpHU
HEpPaBHOMEPHOM JIBIKEHHH. Pacuér mytu u BpeMeHH
JIBUYKECHHUS

SBnenue nHepuuu. 3akoH MHEpLUMU. B3auMmopelicteue
TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JBUKEHUS TEJl.
Macca kak Mepa MUHEpTHOCTH Teja
###Par###lnoTHOCTh BemecTBa. CBs3b MIIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BellecTBa
Cuna xak XxapakTepUCTHKa B3aUMOAEUCTBUS TE

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
ITOMOIIBIO JUHAMOMETPA

###Par### SlBnenue TaroreHus u cuna Tsokectu. Cuiia
TSKECTU Ha Jpyrux miaHerax. Bec tena. HeBecomocThb
Cuna tpenus. TpeHUEe CKONBXEHUS U TPEHHUE MOKOS.
Tpenue B npupoje U TEXHUKE

###Par###Cnoxenne cui, HapaBICHHBIX IO OJIHON
npsiMoil. PaBHOAEHCTBYOIAs CUIT

[TpakTuyeckue paboOTHI:



3.11

3.12

OnpezneneHne CKOPOCTH PaBHOMEPHOTO JIBIDKCHHSI
(mapuka B OKHJIKOCTH, MOJETH JJICKTPUUYECKOTO
aBToMoOWIsT M Tak nanee). OmpeneneHue cpenHei
CKOPOCTH CKOJBXEHUS Opycka WIH IIapuka T0
HAKJIOHHOW TuIocKocTH. OmnpeseneHne IUIOTHOCTH
TBépmoro  Tena.  ONBITBI,  JEMOHCTPHPYIOIIHE
3aBUCUMOCTH pacTshKeHUs (nedopMalriuu) Ipy>KUHbBI OT
MPWIOKEHHON cuiibl. OMBITBI, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTh CUJIBI TPEHHSI CKOJIBKCHHUS OT Beca Tena U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

@u3nyecKue SABJICHUS B IPUPOJE: IIPUMEPHI ABUKEHUS C
pa3IUYHBIMUA CKOPOCTSAMM B 5KMBOM U HEXKUBOU IPUPOJE,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

I[aBJ'IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUS U

YBCIUMUYCHUA NABJICHUA

I[aBJIeHI/Ie rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEma, TeMIiepaTypbl

Hepeﬂaqa JaBJICHHUA TBép,Z[BIMI/I TCIaMHU, XUAKOCTAMH U

razamu. 3akoH Ilackans. [ITHeBMaTHUEeCKHE MAIITHHEI

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

cocynsl. ['uapaBinnueckre MEXaHU3MbI

AtMochepa 3emsn u  aTMocepHOE  JIaBICHHE.
[TpuyrHBI CyIIECTBOBAHUS BO3AYIIHOM 0O00JIOYKH
3emiu. OnpIT Toppuuenmnu. 3aBUCUMOCTh
aTMOC(EpHOro JaBJIEHUs] OT BBICOTHI HAJ YPOBHEM
Mopst

N3mepenue atmocdepHoro nasieHus. [TpuGopst s
U3MepeHus aTMOC(HEPHOro AaBJICHUS

[leficTBHe )KMIKOCTH M ra3a Ha NOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxumenoBa) cuiia. 3aKoOH

Apxumena



4.8

4.9

4.10

4.11

[InaBanue Ten. Bo3ayxonnaBanue

[TpakTiueckue paboThI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOAE OT
00béMa TOrpyXKEHHOW B JKUIKOCTh YacTU Tela.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha Telo, MNOrpyxéHHoe B KuakocTe. IIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOLIEN CUJIbL, JE€HCTBYIOLIEH
Ha TEJI0 B JXHUAKOCTH, OT Macchl Tena. ONBITHL,
JEMOHCTPUPYIOIUE 3aBUCUMOCTb  BBITAJIKHUBAKOLICH
CUJIBI, ICHCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00BbEMaA
MOrPYKEHHOM B JKMJIKOCTh YaCTH Te€Ja U OT IUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPpYMPOBAaHHE JIOJKM W  ompeneineHue  e€

I‘py3OHO,I[’LéMHOCTI/I

duzuyeckue  ABIEHUS B NPUPOJE:  BIHUSHUE
atMoc(epHOr0 JaBJICHUS Ha JKHUBOM  OPTaHU3M,

IJIaBaHUE PBIO

TexHUuyecKkue yCcTpPOWCTBA: COOOIIAIOIINECS COCYbI,
YCTPOMCTBO BOJAOINPOBOJAA, THAPABIUYECKHI Mpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, SOHEPT U

5.1
5.2

5.3

54

55

5.6
5.7

5.8

Mexanuueckasi pabota
Mexanuveckas MOIITHOCTb

HpOCTHe MCXAaHU3MBI: pblYar, 6.]101(, HaKJIOHHAasA

10ckocTh. [IpaBuio paBHOBecHs pblyara
[IpumeHeHue mpaBuia paBHOBECHUS pbldara K OJI0KYy

«3on0TOo€  mpaBUIO»  MexaHMkH. KoapduuueHt
MOJIE3HOT0  JedcTBUsA ~ MexaHu3MmoB.  [IpocTeie

MEXaHHU3MBI B OBITY U TEXHHUKE
[ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
Kunernueckas sHeprus

ITonHnas MexaHu4decKkas SHEPTUs. 3aKOH M3MCHCHUS U

COXpPAaHCHUA MEXaHUIEeCKOM OHEpPIrun



[TpakTrueckue pabOTHI:
###Par###Onpenenenue pabOThl CUIIBI TPEHHS TPU

pPaBHOMCPHOM ABHXKCHHUH TEJIa I10 FOpHSOHTaHBHOfI

> noBepxHoctu. lccrnenoBanue ycioBHIl paBHOBECHs
peruara. Mamepenue KIIJ[ HakIOHHOM TMJIOCKOCTH.
N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON IHEPTUU
dusnueckue SBICHUS B MPUPOJE: phlUard B TeIe

5.10
YeJIoBeKa
TexHuueckne yCTpPOMCTBA: pblUar, MNOABWKHBIA H

5.11 HETO/IBIKHBIN OJIOKH, HAKJIIOHHAS TUIOCKOCTb, TPOCTHIS
MEXaHU3MBI B OBITY

8 KJIACC
Kox Kon
IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasaena 3JIeMEeHTa
TEITJIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOM

61 TEOpUH CTPOCHUs BemiecTBa. Macca ©u  pa3Mepsl

' MosieKysl.  OmbITBI, MOATBEPKAAIOIIME OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKOU TEOpUH
Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro

6.2 coctosiHUM BemiecTBa. Kpucramnndeckue u amopdHbie

6 Tena

OOBbsicCHEHHE CBOMCTB T'a30B, )KUJIKOCTEH U TBEPBIX TET

6.3 Ha OCHOBE TMOJOXEHUH MOJIEKYJIIPHOKMHETHUYECKOU
TEOpPUH

6.4 CmaunBaHue U KallWUISIPHbBIE SIBJICHUS

6.5 TenioBoe pacuIupeHue u cxatue

6.6 Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUXXCEHUA YaCTHUIL



6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

BHyTpeHHsA1 ~ »Heprus. CriocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIrUM: TEIulolepeaadya U COBEPIICHHE

paboThI

BI/II[BI TCILIOIICpEAavm: TCIIOIIPOBOJHOCTD,

KOHBCKIUA, U3TYUCHUC

KomuuectBo TerioTbl. YaenbHas  TEIUIOEMKOCTH

BE€IICCTBA

TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEIJI0BOro OajzaHca

IInaBnenue u OTBCPACBAHUC KPpUCTATNIMYCCKUX

BEIIECTB. Y AeJIbHas TEII0TAa ILIaBICHUS

[TapooOpazoBanue u  KoHaeHcanus. Vcnapenwe.
Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA
BnaxnHocTtb BO3yXa
3H€pFI/I$I TOIIJIMBA. yIIGJII)HaSI TCIJIOTA CTOpaHUA

[Ipuntuner  pabotel  TemioBbix aurarened  KIIJI
TEILIOBOI'O ABHTAaTENs. TelaoBbIC ABUTATEIIN U 3aIUTa
OKPYXAaIOIIEH Cpeabl

3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B

TCIJIOBBIX ITpoLIeccax

[TpakTyeckue paboOTHI:

#H#HPar###OnbITEI 10 OOHAPYXKEHUIO JCHCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

##H#Par###0NbITBl 110 BBIPAILIMBAHUIO  KPUCTAJUIOB
IIOBapEHHO COM MM caxapa.

#HHPar###ONBITEI 10 HAOMIONEHUIO  TEINIOBOTO
paciIMpeHust ra3oB, )KUJIKOCTEH U TBEPIBIX Tell.
###Par###Onpenenenue qaBieHus BO3ayXa B OaJuIoHe

HITPHILIA.



6.18

6.19

#H#HPar###OnbIThl, NEMOHCTPUPYIONINE 3aBHCHUMOCTD
JABJICHUS BO3[yXa OT ero o0b&éMa U HArpeBaHUs WU
OXJIQXKICHUSI.

###Par##1 poBepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JJIUHBI  CTOJNOWKA  JKHIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.
###Par###HaOmonenne  M3MEHEHUST  BHYTPCHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyn u padoThl
BHEIIIHUX CHIL.

###Par###lIccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOJBIL.
###Par###Onpenenenue KOJIMYEeCTBA TEILJIOTHI,
MOJIYYEHHOTO BOJIOM TPH TEIUIOOOMEHE C HarpeThiM
METAITMYECKUM LUTUHAPOM.

#H#Par###O0npenenenue  yaeiabHOM — TEIUIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiiecca UCTIapeHus.
#H##Par###0OnpenesiecHue OTHOCUTEIIBHOW BJIaKHOCTU
BO3/TyXa.

###Par###Onpenenenue yAEeTbHON TETIOTHI

IJIaBJICHUSA JIbAA.

dusnueckue SBICHHUS B MPHUPOJE: TMOBEPXHOCTHOE
HATSDKEHWE W KalWUIAPHBIE SBICHHUS B TPUPOAE,
KPHUCTAJTBI B IPUpO/Ie, u3nydeHue ConHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHCA, CHCT'a.

TexHuueckne yCTpONCTBA: KaNWUIAPBI, IPUMEPHI
WCII0JIb30BaHUsI KPUCTAJIJIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, THTPOMETpBI, IICUXPOMETp, MapoBasi TypOHHa,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHUs.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

3JICKTpI/I3aL[I/I}I TCII. I[Ba poada 3JICKTPUICCKUX 3apa10B



7.2

7.3

7.4

7.5

7.6

1.7

7.8

7.9

7.11

7.12

7.13

B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
(3aBUCHMOCTB CHJIBI B3aMMOJCHCTBUS 3apsHKEHHBIX Tell

OT BCJIMYUHEBI 3apA10B U paCCTOAHUSA MEXKIY TCJ'IaMI/I)

DJIEKTPUYECKOE noJie. Hanpspoxkéanoctsb
anekTpuyeckoro mois. IlpuHnun —cyneprno3unuu

ANEKTPUYECKHUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

Hocurenu »siaekTpuyeckux 3apsaoB. DJIeMEHTapHbIN
anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBonHuku
U JUDJICKTPUKHU

3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
DNEeKTpUYeCcKUuii  TOK.  YCJIOBHS  CYILECTBOBaHUS
AIIEKTPUYECKOTO TOKA. MICTOYHMKHM MOCTOSIHHOTO TOKa
HerictBus JIIEKTPAYECKOTO TOKa (TeruioBoe,
XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKHUl TOK B
KUAKOCTAX U razax

Onektpuyeckas uenb. Cuna TOKa. DIEKTPUUYECKOE
HaIpsDKEHUE

CormnpoTuBieHNE MPOBOJIHHUKA. VY nenbHoe
CONPOTHUBIICHUE BEILIECTBA

3akon OMa aJ1g y4acTka 1enu

[TocnenoBarenbHOE W TMapalieTIbHOE COCIUHECHHE
MIPOBOTHUKOB

PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
Jxoyna — Jlenua

DJeKTpUYeCKre e U MOTPEOUTENH INEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3aMbIkaHne

[TocTostHHBIE MarHUTHI. B3anmoelicTBrEe MOCTOSHHBIX
MarHuTOB

MarnutHoe mnosne. MarHutHOoe mojie 3eMIIM U €ro

3HA4YCHHUC I )KU3HU Ha 3emite

OmngIT 3pCTCIIa. MarHutHoe II0Jie QJICKTPHUYICCKOTO

TOKa. HpI/IMCHCHI/IC QJICKTPOMArHuTOB B TCXHUKE



7.17

7.18

7.19

7.20

JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
DJIEeKTPOABUTATEIb TOCTOSIHHOTO TOKa. Mcronbs3oBanue
AJIEKTPOJIBUTATENIEN B TEXHUYECKUX YCTPOMCTBAX M HaA

TpaHCIopTe

Onbitel  ®apanes. SBiaeHUE  3JIEKTPOMArHUTHOM

uHaykuuu. [Ipasuno Jlenna

DneKTporeHepaTop. Crnioco0sl MOJTyYeHUs
DIIEKTPUYECKOM  DHEpPruH.  DJEKTPOCTaHIMH  Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHCpPIruun

[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
MIOCTOSTHHOT'O TOKA.

H3mepenue u peryImpoBaHue CHIIbI TOKA.

V3mepenue u perympoBaHue HANIPSHKCHUSI.
HccnenoBanne 3aBHCHUMOCTH CHJIBI TOKa, HWAYIIETO
Yepe3 Ppe3nuCTOp, OT CONPOTHBICHUS pE3UCTOpa H
HAPSDKEHUS Ha PEe3UCTOpe.

OnBITHI, JI€MOHCTPUPYIOIIIHE 3aBHUCHUMOCTh
AJIEKTPUIECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
JUTHHBI, TUTOMIA/IH ITOTICPEYHOTO CEUCHUS U MaTepraa.
[IpoBepka mpaBwia CIOXKEHUA HANPSHKEHUN TpU
MOCNEAOBATEIbHOM COEMHEHUU [BYX PE3UCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
coeMHEeHUU pe3uctopoB. OmpeneneHne  pabOTHI
DIIEKTPHUYECKOTO TOKA, WAYIIEro 4depe3 PpPe3nucTop.
OnpeneneHre MOITHOCTH — JJEKTPUUECKOTO  TOKa,
BbI/IETISIEMON Ha pe3ucTope. HUccnenoBanue
3aBHCHMOCTH CHJIBI TOK, UAYIIETO Yepe3 JaMIIOUKY, OT

HanpsbkeHus Ha Heil. Onpenenenue KII/I narpeBatesns.



Hccnenosanne MarHUTHOTO B3aMMOICHCTBHS
MOCTOSIHHBIX MarHuToB. M3ydeHWe MarHuTHOIO MOJs
MMOCTOSIHHBIX MAarHUTOB TIPU WX OOBEIUHEHUU W
paszaenenuu. McciienoBanue qeUCTBUS SIEKTPUUECKOTO
TOKa Ha MarHUTHYIO CTpEJIKY. OnBITHI,
JIEMOHCTPUPYIOIINE 3aBUCHUMOCTD CHUIBI
B3aUMO/JICUCTBHUS KaTYIIKK C TOKOM U MarHuTa OT CHUJIbI
TOKa W HampaBJieHHs TOKAa B Karyuike. M3yueHue
JICUCTBUS MarHUTHOT'O IIOJISI HA TPOBOJHUK C TOKOM.
KonctpyupoBanue H M3y4YCHHE paboThl
BIEKTPOJBUTATENS. H3mepenne KII
AJNIEKTPOJIBUTATEbHON  yCTaHOBKU.  OMNBITHI  TIO
HCCJICTOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON
WHIYKUUW: HUCCIEIOBAHUE W3MEHEHUU 3HA4YEHUsI U

HaIllpaBJICHUA UHAYKIIUOHHOTO TOKa

dusnueckre SBICHUS B TNPUPOAC: DICKTPUUECKUE
ABIIGHUST B aTMocdepe, DIIEKTPUYECTBO  KHUBBIX
7.21 OpraHU3MOB, MAarHUTHOE MOJie 3eMiu, Apei( MOI0CoB,
POJIb MAarHUTHOTO TIOJIS JIUIS )KU3HU Ha 3eMiie, OJISIPHOE

CHUSIHUEC
TexHU4eCKHue yCTPOMCTBA: JJIEKTPOCKOI, aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHK AIEKTPUUECKON JHEPIHH,

SJICKTPOOCBECTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC

7.22
AIIEKTPOIPUOOPHI (mpuMepsI), NEKTPUYECKUE
NPEIOXPAHUTEIH, AJIEKTPOMArHUT, SJIEKTPOIBUTATEINH
MOCTOSTHHOTO TOKa, TeHEPAaTOp MOCTOSIHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbIe dTIEMEHTHI COJIEPIKAHHS
pasnena BIIEMEHTa

8 MEXAHWYECKUE ABJIEHUA



8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

Mexanndeckoe ABWXKEHHE. MarepualibHas TOYKa.

Cucrema orcuéra
OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE

###Par#H#HepaBHoMepHOE MIPSMOJIMHEMHOE
nBrkeHue. CpellHsas 1 MTHOBEHHAs! CKOPOCTh Tella IIpU

HCPAaBHOMCPHOM JABUXKCHUUN

VYcekopeHune.  PaBHOYCKOpEHHOE  NPSMOJIMHENHOE

TIBUKEHUE
###Par###CBoO0nHOE nagenue. OnbiTel [ anuies

###Par###PaBHOMEpHOE TBIKEHUE IO OKPYKHOCTH.
[Tepuon u yactora obpamienus. JluneiiHas u yriosas

ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE
IlepBe1it 3ak0oH HproToHA

Bropoii 3akoH HeroToHa

Tpernii 3akoH HproToHA

Hi#Par##H#] [puHuun cyneprno3unuu cuil
Cuna ynpyroctu. 3akoH ['yka

##H#Parf##(Cuia TpeHUs: CUIa TPEHUS CKOJIbXKEHUS,

CuJia TpCHUA IOKOA, APYTIUu€ BUABI TPCHUA

##H#Par###Cuna TsDKECTH M 3aKOH  BCEMHPHOTO

TATOTCHHUA. yCKOpeHI/Ie CBO60,Z[HOFO naaCHUsA

JBuxenne muaHer Bokpyr Cosnna.  IlepBas

KOCMHUYecKasi ckopocTb. HeBecoMocTh 1 meperpys3ku

PaBHOBecue MarepuasbHOM TOYKH. AOCOIIOTHO

TBEPIOE TEIIO

###Par###PaBHoBecre TBEPAOTO TeJa C 3aKPEIIEHHON

OChI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTr
Nmnynbc tena. M3menenune umimyibca. IMynbe cuiibl
3aKOH COXpaHEHUsl UMITYJIbCa

#H##HPar###PeakTUBHOE IBHKEHHUE

Mexann4deckas pa60Ta N MOIIIHOCTb



8.22

8.23

8.24

8.25

8.26

8.27

8.28

8.29

PabGora cun Tsbkectn, ympyroctd, TpeHus. CBs3b

SHEPruu 1 paboThl

HOTGHL{I/IaJIBHaH OHEpruda TCJIa, MNOAHATOrO Hal

MOBEPXHOCTHIO 3eMIIU
[ToreHuuanbHas SHEPTUs CXKATON MPYKUHBI

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

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

[TpakTuyeckue paboOTHI:

OmnpeneneHne CpeaHel CKOPOCTH CKOJIbKEHUs Opycka
WIA JIBUKCHUS IIApUKa MO HAKIOHHON IUIOCKOCTH.
OmnpeneneHne yCKOPEHUs Tela P PaBHOYCKOPEHHOM
JIBMDKCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THUIOTE3BI: €CJIM TPU PABHOYCKOPCHHOM
JIBYKCHUH 0€3 HAYaIbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX 4YHCEJ, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OITHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TpPEeHUS
CKOJIBKEHUST OT CHJIBI HOPMAIBLHOTO JIaBJICHUS.
Onpenenenne KodpGUIUEHTa TPEHUS CKOJbKEHUS.
OnpeneneHne KECTKOCTH TPYKUHBL OmpenencHue
paboThl CUIIBI TPEHUS MPH PABHOMEPHOM JIBIKEHUU
TeJa M0 TOPU3OHTAIBHON MOBepxXHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMpPH MOABEME Tpy3a C
WCIIOJIb30BAHNEM  HETOJBHKHOTO W TOJIBHIKHOTO
0JI0KOB

dwuzndeckue SBICHUS B IPUPOJIE: MPUIUBBI U OTIUBHI,
nBrkeHue TuraneT COJTHEYHON CHCTEMBI, peaKTHBHOE
JBUKEHHE KUBBIX OPTaHU3MOB

TexHUYECKHE YCTPOMCTBA: CHUAOMETp, JaTYUKH

ITOJIOXKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI
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9.1

9.2

9.3

94

9.5
9.6

9.7

9.8

9.9

KonebarensHoe NIBIDKCHUE. OcHOBHEIE
XapaKTepUCTHKU  KOJeOaHWil: Tepuoja, YacToTa,

aMIININTyda

MaremaTuyeckuii W NPYKUHHBIA ~ MAasTHUKH.
[IpeBparienrie  SHEprUM  HpPU  KOJIEOATEIHLHOM

JABMXKCHUU

3aryxaromue koiebanus. BeiHykneHHbIe KoieOaHus.

Pe3onanc

Mexannueckue BoJHBL. (CBOWCTBa MEXaHMUYECKUX
BOoJIH. IIpononbHble M monepeuyHsle BONHBL JlnuHa
BOJIHBI U CKOpOCTb €€  pacnpoCTpaHEHHS.
MexaHnuyecKue BOJIHBI B TBEPIOM TEJIE, CEHCMUYECKHE
BOJIHBI

3Byk. [’ pomKkoCTb 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
WHudpa3Byk U yiabTpa3ByK

[TpakTryeckue paboTHI:

OnpeneneHue 4acToThl U Iepuojaa  KoyieOaHMi
MaTEMaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acToThl U Iepuojaa  KoyieOaHMi
IIPYKUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHUt
MOJBEIIEHHOTO K HUTH TIpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoJa KosieOaHUit
IPYKMHHOIO MasiTHUKAa OT Macchl rpysa. [IpoBepka
HE3aBHUCHMOCTH  Hepuoja  KosiebaHuil  rpysa,
IIOJIBEIIEHHOTO K HUTH, OT MaccChl Ipy3a U KECTKOCTH
npyxuHsl. M3mepeHue yckopeHuss CBOOOJHOTO
NaJCHUs

®dusnyecKkue SBICHUS B IPUPOJIE: BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPACEHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 3XO0

TexHHueckue yCTpONCTBA: HXOJOT, HCIOJIb30BaHHE

YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
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0.1 DNIEeKTPOMarHUTHOE MoJjie. DJIEKTPOMAarHUTHHIE BOJIHBI.
. CBoiiCcTBa AJIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 371€eKTPOMAarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja cera. CKOpocTb CBETa.
' BonHoBeIe cBOliCTBa cBETa
[TpakTueckue paboThI:
10.4 W3ydyeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIbI0 MOOUIBHOTO TesieoHa
duzuyeckue SBICHHUS B MNpHUpPOJE: OUOIOTUYECKOE
10.5 JNeicTBUE  BHJIUMOTO,  yIbTPaQHUOJETOBOTO |
PEHTTEHOBCKOTO M3TYYECHH
10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBera. MIcTOUHMKM cBETa
11.2 [IpsamosnuHeitHOe pacIpoCTpaHEHUE CBETa
113 Otpaxxenue cBera. [lmockoe 3epkano. 3akoH
' OTpaXEHMsI CBETa
114 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS CBETa.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xop nydeit B 1uH3e
116 OnTuueckast cuctema ¢oToamnmnapara, MUKPOCKONa U
' TeJecKoIa
117 I'maz kak onTtudeckass cucrema. bim3opykocTs u
' JTAIbHO30PKOCTh
118 Pasnoxenue Genoro ceera B ciekTp. OnbITel HhtoTOHA.

11.9

CrnoxeHne CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa

[TpakTiueckue paboThI:

#H##Par###ccienoBanue 3aBUCUMOCTU yria
OTpakKeHMsI CBETOBOTO JIy4ya OT yIJia MaJeHusl.
#H##Par###113yueHne XapakTepUCTHK HU300paKeHHS

npeaMeETa B IJIIOCKOM 3€pKajc.
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##HPar###ccnenoBanue 3aBUCUMOCTH yriia
NpPEJOMJICHUSI CBETOBOTO Jiydya OT yrja MaJeHUs Ha
IPaHMIIE «BO3YX — CTEKJION.

###Par#t##lonyuenne M300paKeHUH C TOMOIIBIO
coOuparouien JMH3bI.

###Par#Ht#Onpenenenue (HOKyCHOrO pacCTOSIHUS U
ONTUYECKOH CHJIbI COOMpArOLEH TNH3BI.
#H##Par###OnbITEl IO pa3lioKeHUIO OeJoro cBeTa B
CIEKTP.

#H##Par#H###OnbIThl 10 BOCIPUSATUIO 1[BETa MPEAMETOB

IpU UX HAOIIOACHUH Yepe3 IBETOBbIE (PUIIBTPHI

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

11.10 JlyHbI, IBETa TEJ, ONTHYCCKUE SBJICHHS B atMochepe
(uBet Heba, pedpakius, pagyra, MUPax)
mr TexHuueckue  yCTpOMCTBA:  OYKHM,  IMEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBGIE SAABJIEHU A
121 Omnwitel Pesepdopna u mianerapHas MOAENb aroma.
' 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
' aTOMHOTO sapa. M30Tomsl
15 PannoaktuBHble npeBpaienusd. [lepuoa nonypacnaga
' ATOMHBIX €D
126 SnepHbie peakuu. 3aKOHBI COXPaHEHMsI 3apsI0BOTO U
' MacCOBOI'0 YHCET
OHeprus cBA3M aTroOMHbIX snuep. CBsa3p Maccsl M
12.7
SHEPTUU
18 Peakuuu cunTeza u geneHus sjaep. McrouHuku
. sHepruu CosHIa U 3BE3]
129 SlnepHas oHepretuka. [lelicTBUE paaMOAKTUBHBIX

I/I3J'Iy‘IeHI/II\/'I Ha JXUBBIC OPraHU3MblL



12.10

12.11

12.12

[TpakTrueckue pabOTHI:

HaGmoieHne CHOMIHBIX W JIMHEWYATBIX CIIEKTPOB
U3JIy4EHHUS.

HccnenoBanue TPeKoB: U3MEPEHUE SHEPTUU YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenune paarnoakTUBHOTO (hoHA

@usznueckue SBICHHUS B IIPUPOJE: ECTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMUYECKHE JTy4H,
PaAMOAKTUBHOE M3JIyYEHUE MPUPOJHBIX MUHEPAJIOB,
JIECTBUE DPAIMOAKTHBHBIX M3JIy4YE€HUUW 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 MPEJICTABICHUM O 3aKOHOMEpPHON
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremMoobOpasywoomeil poau GUMKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOrHil, 00 3BOJIIOLUU
(bu3MYecKUX 3HAHUN U UX POJIM B LIEJOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE POCCUUCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crocobe CyIIeCTBOBaHMS MaTepuu, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
NpUpOAbl  (MEXaHWYECKHX, TEIUIOBBIX, JJICKTPOMATHUTHBIX U
KBAaHTOBBIX); YMEHHE pas3nyaTh SBJICHHUS TIO OINHUCAHUIO WX
XapaKTEpPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPHUPYIOLIUX
NaHHOe (PU3MYECKOe SBIIEHUE; YMEHHME pPacllo3HaBaTh IPOSIBICHUE
M3YYCHHBIX (U3NYECKUX SIBICHUI B OKPYXKAIOIEM MHUPE, BBIIEISA
WX CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH)

Brnanenvne ocHoBaMM MOHATHMMHOTO ammapara ¥ CHUMBOJIMYECKOTO
si3bIKa (DU3UKHU U UCIIONB30BAHUE WX JJIS PEIICHUs YIEOHBIX 3aj1ad;
YMEHHE XapaKTepU30BaTh CBOICTBa TeJ, (PU3UYECKHE SBICHUS U
MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI
YMeHHe ONHUCHIBATH HM3YyUYCHHBIE CBOWCTBA TEl W (PU3NUYECKHE
SIBIICHUSI, UCTIONB3Ys (PU3NYECKUE BEITUUNHBI

Brnanenne ocHOBaMM METOJOB HAyYHOTO TMO3HAHUS C YYETOM
coOJTI0IeHUsI PaBIIT 0€30TMIACHOTO TPY/a: HAOMoAeHIE (U3HIECKUX

SIBJICHUU:



YMEHHE CaMOCTOATENBHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 TaHHOTO Habopa 00OpYAOBaHUS IO HHCTPYKIIMHU, OTIUCHIBATH X0/
OIIBITA U 3alUCHIBATh €0 PEe3yJIbTaThl, POPMYIUPOBATH BBIBOBI;
MpOBEACHUE TIPSAMBIX M KOCBEHHBIX HW3MEpEeHUH (U3UUECKUX
BEIMYHMH: YMEHHE IUIAHHPOBATh W3MEPEHUS, CaMOCTOSTEIBHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIYHCIIATh 3HAYCHHE BEIMYMHBI M aHAJIW3UPOBATH I10IY4YCHHBIE
pe3yiabpTaTel ¢ Y4Y4ETOM 3aJaHHOM IIOIPEIIHOCTH pe3yJIbTaTOB
HU3MEPEHHUI;

MIPOBEACHUE HECIOXKHBIX OKCIIEPUMEHTAIbHBIX HCCIIEIOBAHU;
CaMOCTOSITEJIBHO COOMpaTh HSKCHEPUMEHTAIbHYK) YCTaHOBKY U
MIPOBOJUTH  MCCIEIOBAHWE 110 HHCTPYKUUH, IPEACTABITH
MIOJTyYEHHbIE 3aBUCUMOCTU (PU3NYECKUX BEJIIMYMH B BUIE TAOIUI] U
rpadUKoOB, YYWUTHIBaTh IOTPELIHOCTH, JENaTh BbIBOJBI IO

pe3yiibTaTaM HCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHasi Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $iipa) U YMEHHE NPUMEHSTh UX AJIs

00BACHEHUS (bHSH‘leCKHX IpoueccoB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBSA3H
U CTpOUTHh OOBSICHEHHE C OMNOpOW Ha H3YYEHHbIE CBOMCTBA
¢bu3nyeckux sBIEHUH, (U3NYECKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MOJACIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ysl 3aKOHBI H  (opMyIbl, CBs3BIBalONIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCBIBaTh KpaTKOE YCIOBHE 3a/auH,
BBISIBIIITH HEJIOCTAIONIME JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00XO0AUMBIE JUTS €€ PelIeHHs, UCTIOB30BaTh CIIPaBOYHbIE JJAaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOJTYYEHHOTO
3Ha4YeHHUs (pU3MUECKON BETMUNHBI; YMEHUE ONPEAEISATh Pa3MEPHOCTD

(u3nuecKoil BeIMYNHBI, TOJYYEHHON MPH PEICHNH 3aa4ul
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VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCI]E OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEOOXOAMMBbIE (U3NUECKHE

3daKOHOMCPHOCTH

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJECHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHUS B OKPYKAIOIIEH cpeje; MOHMMaHHE
HEOOXOAUMOCTU TPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

OneIT moMcKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS UHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATh JOCTOBEPHOCTh
MOJIYICHHOW WH(GOpPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHME HCIIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YYCOHBIX 33aJaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bu3MUECKOTO CoepKaHMs, CIIPABOYHBIE MaTEepPHAIIbl, PECYPChl CETH
WNurteprner; BiameHue 0a30BBIMH  HaBBIKAMHU  IPe0Opa3oBaHUS
nH(pOpMalUd W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB



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

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
. Mexannueckoe paBuwkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
' OTHOCUTENBHOCTD JIBHKEHUS
PaBHOMepHOE u HEepaBHOMEpHOE ABMKeHuEe. Cpenusis ckopocTs. Dopmyna st
1.2 BBIYMCIICHHS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 x(7)=x,+v[t
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUISl MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMenieHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JBUKEHUU
3aBUCHMOCTh KOOPJMHATHl T€Ja OT BPEMEHH B CilIydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBUYKEHMUS:
2
Sy(f)=vy, s+ ay= ;
2
@opMynbl IS MPOSKIUU TIEPEMEIICHUS, MPOSKIIMH CKOPOCTH U TPOEKIIMH
YCKOPEHHS IPH PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
1.4 s.(D=vy, - t+a,- e ,
2
U.T('f) =Upy T, L,
a,(f) =canst,
Uh.: — v-_l.: =2a,s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIHMH YCKOPEHHUS, MPOEKIINH
CKOPOCTH, MPOEKIMH TIEepeMENIeHUs], KOOPAUHATHl TPH PaBHOYCKOPEHHOM
MPSIMOJTMHEITHOM JIBHDKCHUH
CBoboaHoe nagenue. @opMyIibl, OMUCHIBAIONINE CBOOOIHOE NaICHNE Tela 10
1.5 BEPTUKAIN (JIBM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH

3emnn). ['paduku 3aBUCHMOCTH OT BpPEMEHM MJI MPOEKLIUU YCKOPEHHS,



1.6

1.7

1.8
1.9

1.10

1.11

1.12

MPOCKIIMA CKOPOCTH M KOOPAMHATHI TPH CBOOOJHOM TMAJCHWHM Teja TIo

BEPTUKAIN

CKOpoCcTh PaBHOMEPHOTO [IBIDKEHHUS Tella MO OKpYyKHOcTU. HampapneHue
CKOPOCTH.
dopmyna as BRIYUCICHHS] CKOPOCTH Yepe3 PanyC OKPYKHOCTH U TEPHOJ]
oOparieHus:

2R

T

entpoctpeMutenpbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopenus. @opmyra i1 BBIYUCICHUS YCKOPEHUS:
a, =—
" R

@®opmyiia, CBSI3BIBAIONIAS IEPHO/ U YaCTOTY OOpPAIICHUS:

Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
SBnenune nnepuuu. llepssiii 3akoH HeroToHa

Bropoii 3akon HeroToHa:

—

F=m-d
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IEUCTBYIONIEH
Ha TEeJI0

Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:

Fy g =-F,

TpeHI/Ie IMOKOA 1 TPCHHUEC CKOJIBXKCHUS. (DopMyna AJI BBIYUCIICHUA MOJYJISA CUJTbL

TPCHUA CKOJIBXXCHUA:
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1.18

F_=u-N

Hedopmarus tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYroi
nedopmaruu (3akoH ['yka):

F=k-Al

BcemupHoe Tsarorenue. 3aK0H BCEMHUPHOTO TATOTEHUS:
m, -,
F=G L1 _2
R

Cuuta TspkecTH. Y CKOpeHHe CBOOOIHOTO MaeHusI.
dopmyra 11 BBIYUCIICHHSI CHIIbI TSHKECTH BOJM3U MOBepxHOCTH 3emin: F =
mg.

JiBmwxenue mianet Bokpyr Counnia. [lepBast KocMu4ecKkasi CKOPOCTb.

HesecomocTs u neperpysku
Nmnynbc Tena — BeKTOpHas pU3nyecKas BEIUYUHA.
P=mi
Wmnynbe cuctemsl Teil. M3menenne ummnyinsca. IMITyabc cuiibt
3akoH COXpPAaHCHUA UMITYJIbCa JJI SaMKHYTOﬁ CHUCTEMBI TCII:
p=myly +m, U, =const
PeaxkTuBHOE ABMKEHUE

Mexann4geckas pa60Ta. <DopMyJ1a JJIA BBIYMCIICHUA pa6OTI>I CHIJIBI:

A=Fsooso

MexaHnn4deckass MOIIHOCTb:

n=4
I

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. (DopMyna JJIsI BBIYMCIICHUA

KUHETUYECKON YHEPIUH:
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Teopema 0 kMHETHYECKOU dHEPTHU. DPOpMyIa JJIs1 BHIYUCICHUS
HOTQHHH&HBHOFI OHCPIHUU TCJid, MIOAHATOIO

Hag 3eMIIEH:

E,= mgh

MexaHnueckast OHEPIuUs:
E=E;+E,

3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmysa 71 3aK0Ha
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CWJI TpeHUs: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPU HAIMYUU CUIIBI TPEHMUS.

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHHUKH.
Prruar. Momenrt cunel: M - FL

VYcioBue paBHOBECHS pblyara:
M +M, +..=0
[ToxBroxHBIN 1 HenoABKHBINA 0y10ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesaas

A—aa'rpaqe:ﬂ:aaﬂ

JlaBiieHue TBEpAOTO TENA.

@opMyita 11 BBIYMCIICHMS TABJICHMS TBEPIOIO Tena:

_F
P=5-

JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUKOCTH.

CDOpMy.TIa JJI1 BBIYUCIICHUA JABJICHUSA BHYTPH JKUIAKOCTH:

p=pgh+p_,

3axoH [lackans. I'mapaBnudeckuii npecc

3aKkoH ApXI/IMGJIa. (I)opMlea AJid OnpCaCIICHUA BBITAJIKMBAIOIIEH CHIJIBI,

HeﬁCTBYIOLHCﬁ Ha TCJIO, HOTPY)KéHHOG B XXUJAKOCTB MJIM ra3s:

Foug =pgV
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1.25

1.26

1.27

1.28

1.29

1.30

VcaoBue nnaBanus tea. [lnaBanue CyAO0B 1 BO3AYXOILIaBaHUEC

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

dopmyia, cBA3bIBAIOLIAS YACTOTY U NEPUO KOJICOaHUI:

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

Mexanundeckue BOJIHBI. [IpogoibHbBIE U TTONIEpEYHbIE BOIHBI. J[JInHA BOJIHBI U

CKOPOCTD paCIIpOCTPpaAHCHUA BOJIHDBI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE
IByX cpen. H(pa3Byk u yIbTpa3ByK

IIpaxmuueckue pabomul

W3mepenue cpeiHei MIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
NPYKUHBL, KOA(POHUIMEHTa TPEHUS CKOJIBXKECHUS; pabOThI CHUJIBI TPEHUS, CUIIBI
YIPYTrOCTH; CPEAHEH CKOPOCTU ABMKEHUSI OpYCKa M0 HAKIOHHOM IJIOCKOCTH;
YCKOpeHUsi OpycKa IpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoja
KoJ1e0aHui NPYKUHHOTO MAasTHUKA; MOMEHTA CUJIbl, AEMCTBYIOLIETO HA pblYar;
palboThI CHIIBI YIPYTOCTH HpPU MOABEME Tpy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH NP MOJbEME I'Py3a C IOMOIIBIO MTOABHKHOTO
6110Ka.

HccnenoBanue 3aBUCUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOTpYyXKEHHOU
YacTH TeJIa U OT IUNIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIEH CHJIIBI
OT MAacChl TeJla; CUJIbl TPEHUS CKOJIbKEHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT pOoJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOILIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHbBI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HaNpaBJISIONICH;
nepuo/ia (4acToThl) KoJeOaHUH HUTSHOTO MAasgTHUKA OT JUIMHBI HUTH; TIepHOa
KoJe0aHui MPYKMHHOTO MasgTHHKA OT MAacchl Ipy3a U JKECTKOCTH HPYKUHBI;
UCCIIeIOBAaHHE HE3aBUCHUMOCTH TepHoJa KojJeOaHUl HUTSHOTO MasiTHUKAa OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phlyara

Qusuyeckue sA6NeHUs 6 Npupooe: TPHUMEPHl IBUKEHHUS C Pa3IMUHbIMU

CKOpPOCTAMHU B ’KMBOM U HEXKUBOK mnpuponae, JEHCTBHUE CUJIBI TPCHUA B IIPUPOJIC
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2.1

2.2

2.3
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2.5

2.6

2.7

2.8

2.9

2.10

U TEXHUKE, IPUIMBBI U OTJIUBBI, JBUXXCHHUC ILIAHCT ComHeuyHon CHUCTEMBI,
PCAKTUBHOC ABUIKCHUC JKUBBIX OPTraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BIIUAHUC
aTMOC(i)CpHOFO JaBJICHHUA Ha JKUBOM OpraHu3M, IlJIaBaHHEC pBI6, BOCIIpUATHUC

3BYKOB KMBOTHBIMH, 3€MJIETPSICEHHE, CEICMUUECKHUE BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoucmea: CUUAOMETD, NATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOpPEHUs, JUHAMOMETpP, NOJIIMIIHUKHK, PAKEThl, pblYyar, IOABUKHBIA U
HETIOJBIKHBIA OJIOKM, HAKJIOHHASI TUIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY,
COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIJIOBBIE ABJIEHUA

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS
BelecTBa. Mozenu TBEPAOIo, KHUAKOTO U Ta3000pa3HOro COCTOSIHUI BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

JlBukeHue uyacTul BemiectBa. CBs3b CKOPOCTH JBM)KEHHS YacCTHL[ C
TeMieparypoil. bpoynosckoe aBmxenue, iupdys3us

CmauvBaHuE M KallWUISIPHbBIE SIBJICHUS

TenoBoe pacuiupeHue u cxaTmue

TenoBoe paBHOBECHE

Buytpennss sueprus. Pabora u Temiomnepenaya Kak crnocoObl M3MEHEHUS
BHYTPEHHEHN YHEPrUU

Bunel Temionepenayn: TEMI0ONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
HarpeBanue wu oxuaxaenue ten. KomuuecTBO TemIoThl. Y aenbHas

TEIJIOEMKOCTE:

O=am(t,—1)

3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX IpoIEeccax. YpaBHEHHUE TEIJIOBOIO

OasaHca:

O +0, +..=0

Ucnapenue m konaeHcauus. M3MeHeHHe BHYTpEHHEN SHEPrUU B IPOLECCE
WCTapeHuss W KOHJeHcanuu. KumneHue KUIKOCTH. YIenbHas TeIioTa

napoobpazoBanus: L = Q/m
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3.5

Brnaxnocts Bo3nyxa

[InaBnenve wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEM OSHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. yIIeHBHaSI TCIIJIOTA I1JIaBJICHUA !

BHyTpeHHHﬂ SHEpIrus CropaHus TOILIMBA. y,Z[CJ'IBHaH TEIIOTAa CropaHus

TOIJIMBA: ¢ = Q/m

[Tpunnume! padoTe! TermoBeix aurateneit. KI1/ remioBoro asurarens

IIpakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAUIMYECKOr0 [IWIMH/IPA; KOJIUYeCTBa
TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYIO OIyIIEH HarpeTblil LUWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOT'O HArpeThIM LUJIMHIPOM, MOCJE OMYCKaHUsA €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHOM BJIAXKHOCTU BO3/lyXa; YACIBHOW TEIJIOTHI
IJIaBJIeHUs Jibaa. lccnegoBaHWe W3MEHEHMST TeMIepaTypbl BOJABI P
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJIOOOMEHA MPH CMEIIMBAHUU XOJOIHOW U

ropstueii BOABI; MPOLIEcca HCapEHHSI

Qu3zuueckue a61eHusi 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE M KalWJUISIPHbIE
SIBIIGHUSI B TIPUPOJIE, KPUCTAIIBI B pupoe, nznydenue ConHIa, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa
Texuuueckue  ycmpoucmea: — KalWUIAPbl,  TPUMEPbl  MCIOJIb30BAHMS
KPHUCTAIJIOB, >KUIKOCTHBIA TEPMOMETD, TaTYHK TEMIIEPATYPHI, TEPMOC, CHCTEMA
OTOIUICHHS JIOMOB, TUTPOMETPBI, TICHXPOMETp, MapoBasi TypOWHA, TBUTATEIH
BHYTPEHHETO CTOpaHUS

DJIEKTPOMATHUTHBIE ABJIEHUA

DnexTpuszanys Ten. J[Ba BUaa 3MEKTPUUECKHUX 3apsiioB

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHsI SJIEKTPUUYECKOTO 3apsiia

Onektprnueckoe mnone. Hanpspk€HHOCTH diiekTpruyeckoro mois. [IpumHnmm
CYTIEPIO3UIINH JIEKTPUUECKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu QJICKTPUYCCKUX 3apsHa0B. I[eﬁCTBHC QJICKTPHUYCCKOI'0 II0JId Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBO}IHI/IKI/I " IUSJICKTPUKHU
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3.10

3.11

3.12

3.13

3.14
3.15

3.16

[TocTosHHBIN AEKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKOro Toka. Cusa Toka.
Hanpsioxenue.
I=q/t,U=A/)

DIIEKTPUYECKOE COMPOTUBIICHHE. Y IETBHOE JICKTPUUIECKOES COPOTHBIICHUE:
R = pl/S

3axon Oma a1 yyacTka aiekrpudeckoi uenu: I = U/R

HOCHCHOBaTeHBHOC COCANHCHUC ITPOBOAHUKOB:
1, =1, U=U,+U,. R=R,+R,
HapaHHeHI)HOG COCIMHCHUEC ITPOBOAHUKOB PABHOI'O COIMPOTHUBIICHUA:
U=UsI=L+I;R=2.
CwMen1aHHbIE COCIUHCHUA ITPOBOAHHUKOB

PaboTa u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3akon Jlxxoyns — Jlenma:

O=I"R-t

OneIT Opcrena. MarHuTHOE TOJ€ TPSIMOTO TPOBOJHUKA C TOKOM. JIMHMM
MAarHMTHOM UHIAYKLIIUU

MarauTHoe II0JI€ IIOCTOSHHOTO MarHuta. BzanmoaeicTBHE IMOCTOSHHBIX
MarduToB

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

OmnbiTel @apanes. SABneHue anekTpoMaraiuTHoM UHAYKIMU. [IpaBuio Jlenua
Ipaxmuueckue pabomol

N3MepeHne  3JIEKTPUYECKOTO  COMPOTUBICHHUS  PE3UCTOPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B MPOBOJAHUKE

(pCSI/ICTOpBI, naMnqua), OT HAIIPSAKCHU Ha KOHIAX IMPOBOJHHNKA; 3aBUCUMOCTHU



3.17

3.18

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

CONPOTUBIIEHU OT JJIMHBI IPOBOJIHUKA, IIOIIAIN €r0 IOIEPEYHOIO CCUECHUS U
YIEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka nmpaBuiIa I 3JEKTPUYECKOTO HAIPSKEHUS IIPU MTOCIIEN0BATEIbHOM
COCIMHEHUM IIPOBOJHUKOB; IPABWJIA JUIS CHJIBI 3JIEKTPUYECKOrO0 TOKa IIPH

napayuieIbHOM COE€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,
ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid MOIF0CcoB,

POJIb MArHUTHOI'O ITOJIA JJIS ) KU3HHU Ha 3CMJ'I6, IIOJIAPHOE CUAHUC

Texuuueckue ycmpouicmea: 3IEKTPOCKOIN, aMIIEpPMETp, BOJBTMETP, PEOcCTart,
CUETYMK  DJEKTPUYECKOHM SHEpPruu, 3JIEKTPOOCBETUTENbHBIE IMPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
MIPEIOXPAHUTENHN, AJIEKTPOMAarHUT, AJIEKTPOJABUraTellb MOCTOSIHHOIO TOKa,

TE€HEPATOP MOCTOSHHOIO TOKA

DOnekTpoMarHuTHeie BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJIH

JlyueBas mojzenb cBeta. [IpsAMoIMHEHOE pacCIpOCTPAHEHUE CBETA

3akoH oTpaxxeHus cera. [1nockoe 3epkano

[Ipenomiienue cBeTa. 3aKOH MPETOMIIEHUSI CBETA

Jucnepcus ceera

Jlunza. Xon mydeit B nuH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia
muu3el: D = 1/F

I'na3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl

IIpaxmuueckue pabomul

###Par#t#l13mepeHrne ONTHYECKON CHIIBI coOMparomiei JTUH3bI; (HOKYCHOTO
paccTosiHus coOuparolei JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEPOB MPEAMETa
1 U300paXkeHUs, KOT1a MPeIMET pacloJIokKeH B JBOHHOM (oKyce), moKa3aTess
MIPEJIOMJIIEHUS CTEKJIA.

###Par###lccnenoBanne cBONCTBA MU300pakeHUs, MOIYYEHHOTO C MIOMOIIBIO
coOuparomel JUH3bl; U3MEHEHUs! (POKYCHOTO PAaCCTOSHUS JBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yIJjla MPEJIOMJIEHHsI CBETOBOIO Jy4a OT yrja IaJeHus Ha
TPAHMIIE «BO3JIYX — CTEKIIO»

Qusuueckue senenuss 6 npupoode: 3atmenus Connua u JlyHbl, 1BeTa Ted,
OINITHYECKHUE SBJIEHUS B atMoc(epe (1BeT HeOa, pedpakuus, pagyra, MUPax)

Texnuueckue ycmpodcmea.‘ OYKH, IICPUCKOII, (bOToannapaT, OIITHUYCCKUC

CBETOBObI
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4.7

KBAHTOBBIE ABJIEHUA

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

pacriaga

OmnbiTel Pesepdopna mo paccesnuro anbda-dactun. [lmanerapnas mopenb

aroMma

CocrtaB aToMHOTO siApa. M30TombI

[Tepuon monypacnaaa aTOMHBIX AP

SAnepHble peakiuu. 3aKOHbI COXPAaHEHUSI 3aPsI0OBOIO U MaCCOBOT'O YUCEN

Qusuueckue sA6leHUs 6 nNpupooe: ECTECTBEHHBIM pPaAMOAKTUBHBIA (OH,
KOCMHMYECKHE JIy4H, PaJUOAKTUBHOE W3JIy4EHHE IPUPOAHBIX MHHEPAJIOB,

I[GflCTBI/IG PaaAOaKTUBHBIX I/IBJIy‘-ICHI/If/'I Ha OpraHus3M 4CJIOBCKa

Texnuueckue ycmpoticmea: ClIeKTPOCKOII, UHIUBUAYAIbHBIN JO3UMETP, KaMepa

BI/IJ'ILCOHa, AACpHad OHCPIreTUKa



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

1. ®uzuka: 7-i kimacc: 6a30BBIA ypoBEHb: yueOHUK, 7 kiacc/ Ilepwimkun
.M., UBanoB A.N., Akiimonepuoe odmiectBo «M3aaTenscTBo «IIpocBenienuey;

2. dusuka: 8-if kmacc: 6a30BbIA YpOBEHb: yueOHUK, 8 kiacc/ [lepormkun U.
M., UBanoB A. U., AkumonepHoe o6miectBo «M3narensctBo «IIpocBenieHuey;

3. ®usuka: 9-if knacc: 0a30BbId YpOBEHb: yueOHUK, 9 knacc/ Ileppimkun U.
M., I'ythuk E. M., HBanoB A. U., IletpoBa M. A., AkmuoHepHOE OOIIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG» .

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
1. ®uzuka. CaMmocCTOSTENbHBIE U KOHTPOJbHBIE PabOThL. 7 Kiacc. ABTOD:
Mapon A. E., Mapon E. A. 2023 1.
2. ®uszuka. 8 knacc. COopHUK BOMpocoB M 3amady. ABtop: Mapon A.E.,
Mapon E.A., ITozoickuit C.B. 2023 r.
3. UccnenoBaTenbCKre U MPOEKTHBIE PaOOTHI O Pu3uke. 5-9 kitacchl. ABTOD:
Mapko A. A., CmupHoB A. B. 2023r.

4. Coopuuxk 3anau o ¢puszuke 7-9 xi. (B.U. Jlykamuk, E.B. IBanosa), 2021

5. ®usuka. AITOpUTMBI BBINOJHEHHS TUNIOBBIX 3aaanui OI'D. Baxuna C. B.
2021r.

6. CnpaBounuk no ¢usuke 7-11 k., M., 2022 r.



7. dusuka B cxemax u Tabaumax, M., 2023 r.

8. ®opmyibl o pusuke. Hemomusimas O. B. 2022r.

9. JIabopatopHbie paboThl 110 ¢usuke. 7 kinacc. Munbkona P. JI. 2023r.

10. JITabopatopusie paboThl o pusnke. § kiaacc.Munbskona P. J[. 2023r.

11. JJabopaTopnsle paboTsl o ¢usuke. 9 knacc.Munbkosa P. J[. 2023r

12. KoHTponbHBIE W CaMOCTOSITEIbHBIE pPabOThI Mo (u3mke. 7 Kiacc.
I'pomuesa O. 1. 2021 1.

13. KoHTponpHblE M caMOCTOSITENIbHBIE PabOThl 1Mo ¢u3MKe. 8 Kiacc.
I'pomreBa O. U. 2021 r.

14. KoHTponpHbIE M CaMOCTOSITENIbHBIE pPaboOThl 1Mo ¢usuke. 9 Kiacc.
['pomuesa O. U. 2021 .

15. ®usuka. OnopHbIE KOHCIEKTHI U Pa3HOYPOBHEBBIC 3a/aHusA. 7/ KJacc.
Maposn E. A. 2022r.

16. ®uzuka. OnopHble KOHCIEKThI U Pa3HOYPOBHEBBIE 3aJaHUsA. 8 KJacc.
Mapon E. A. 2022r.

17. ®uzuka. OnopHble KOHCHEKTHI M Pa3HOYPOBHEBBIE 3aJaHudA. 9 Kiacc.

Mapon E. A. 2022r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. bubnuoteka — Bc€ mo mpeamery «dusuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuaeoonsiThl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru



3. Enunas komuiekius mu@poBbIX 00pa3oBaTeIbHBIX peCypcoB. — Pexum
nocrymna: http://school-

collection.edu.ru

4. lutepecHble MaTepualibl K ypokaM (PU3UKH 110 TeMaM; TECTHI [0 TeMaM;
HarJIsIHbIe TocoOus K ypokam. —Pexxum noctyna: http://class-fizika.narod.ru
5. [ludposeie 0OpazoBaTenbHBIC pecypchl. — PesxxuMm goctyma:
http://www.openclass.ru 6. DneKkTpoHHBIC yUeOHUKH 10 (PrU3UKe. — Pexxum
noctyna: http://www fizika.ru

7. du3uka B aHUMAIUSIX
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
8. MnTepaktuBHas gusuka http://interfizika.narod.ru/index.html

9. llIkonbHas ¢usuka. https://www.sites.google.com/site/saitpofizike/home
10. Poccuiickast anekTponHas mkoia https://resh.edu.ru/

11. ®uzuka. py http://www fizika.ru/

12. All pusuka. http://www.all-fizika.com/

13. ®uznka Bokpyr Hac http://physics03.narod.ru/

14. LearningApps.org https://learningapps.org/index.php?overview s=
category=0 tool=

15. SAnnexc yueOHUK

16. SAKnacc https://www.yaklass.ru/profile/5c497362-5f11-4d1d-a355-

769520e1fede

17. Enunas xommneknus mudpoBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-



collection.edu.ru/catalog/

18. ®enepanbHbIi HEHTP HHOOPMAITMOHHO-00Pa30BaTENIbHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

19. Caiit- «3nemenTapnas ¢usuka» http://elfiz.ru/

20. Caiit- «Knacc!nas ¢usuka ams mo0o3HaTenbHBIXYhttp://class-
fizika.narod.ru/index.htm

21. Caiit- «®uszuka.ruy http://www fizika.ru/index.php

22. Caiit- Pemry EI'D, cnam ['IA http://phys.reshuege.ru/ http://phys.sdamgia.ru/
23. Caiit- InternetUrok.ru http://interneturok.ru/ru

24. Caiit- «Bces ®U3UKA» http://www.all-fizika.com/

25. Caiit- «nTepHeT-onummnuasl o gusuke» http://distolymp2.spbu.ru/olymp/
26. Caiit- «Kypunan KBAHT» http://www.kvant.info/old.htm

27. Caiit- «Poccuiickuii 00111€00pa3oBaTeIbHbIN

nopranyhttp://experiment.edu.ru/
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