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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copnepxanve mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (QopMupoBaHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOyUeHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaMm o0ydeHus (1o Kjaccam), mpejyiaracT IpUMEPHYIO MOCIEA0BATEIbHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka ABISAETCS CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIsIET Haubosee sSICHbIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMPEIINOJaracT OBJIAJICHUE
CIIEIYIOIIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAaHHBIE U  KCIOJB30BaTh  HAy4YHBIE
JIOKa3aTeNIbCTBA JIJISl TIOJTyYCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®Denepauuu, peannu3yronmx
OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pelICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1IK-4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HHTE/UICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHHMS MaTepuH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3HWKH, aHAIHA3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

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



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaromnuxcs, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpeIaraéMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. Puznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHO-HAy4YHBI METOJ| NO3HAHMS: HAOIIOACHHE, MOCTAHOBKA HAYYHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBJICHHUSI.

2. @uznyeckue npuOOpPbl U NpoUEeAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. HM3MepeHue pacCTOSAHUM.

3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TEA.

4. OnpeneneHue pa3mMepoB MaJbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
yCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BeLIeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3aumonelicTBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3anMOCBS3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenue nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHEpUMH. 3aKOH WHEpUuU. B3aumojnelicTBue Tea Kak IPUYHHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TIATOTEHUS U CHIIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CHWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHOomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaOmroneHne MexaHU4eCcKoro JBUKEHHUs Teja.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJECHCTBUIO TEI.
6. Cll0)XeHue CUJI, HallPaBJIEHHBIX 110 OJHOM MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WIM IIapHKa I0
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

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

5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHUS OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

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



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITWYEHUS NaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniuecs: cocysl. ['uapaBnuyeckue MeXaHUu3MBbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyIIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperune atMochepHOTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEpHOTro J1aBJICHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.
8. YcloOBHE IUIaBaHUsI TEJI: TIFIABAHUE WJIH MTOTPY>KEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIOIIEH Ha  TeEJoO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIONIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPYKEHHOU B )KUIKOCTh
YaCcTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Pa3zgea S. PaGoTra u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KI1JI mpocteix Mexanu3zmoB. [IpocTbie MexaHU3MbI B OBITY U
TEXHUKE.

Mexanudeckass »Heprus. KuHeTnueckas M NOTEHUUAJIbHAs HHEPTUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJII HAa OCHOBE IIOJIOKEHHW MOJIEKYJIIPHO--KUHETHYECKOU TEOPUH.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TeIUIonepeaya U coBeplieHre padoTel. Buasl Terionepenadyn: TeMIONPOBOIHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMI0Ta CTOPaHUs.

[Tpununer pabotel TernoBeix apurarenceit KIIJ temmoBoro nBurartens.
TeruioBble IBUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaOmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUU.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctosiHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUS.
OMNBITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITEI, AEMOHCTPUPYIONIUE 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
0o0b€Ma M HarpeBaHUs WA OXJIAKICHHUS.

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

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tella B Ppe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OnpeneneHue yAenbHON TEMIOTHI MIJIABJICHHUS JIbJA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsbKeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TEJIAMH).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIEKTpUUecKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKHIT TOK. YCJOBUA CYIIECTBOBAHHUSI JJIEKTPUUYECKOTO TOKa.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHuBIE€HHE TPOBOJHMKA. Y ACIBHOE COMPOTHUBJICHHE BeliecTBa. 3akoH OMa
JJ1s1 ydacTka 1enu. [locinegoBarenbHoe U MapajuiesIbHOE COSTMHEHNE MPOBOIHUKOB.

PaGora u MOIIHOCTH dJIEKTpUYECKOro Toka. 3akoH Jlkoyms—JIeHna.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anmo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM W €ro 3HadyeHHWe I Ku3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKA. [[pMeHeHne 3JIEKTPOMArHUTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHrE dIEKTpOMarHuTHON MHAyKIMU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl IOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poaa 3JIEeKTpUYECKHX 3apsiI0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.
M CcTOYHHUKHM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. ['a30BbIN pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cOnmpoOTHUBIICHUHN.
. BzanmoencTBue moCTOSSHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJH0COB MATHUTA.
. MonenrpoBaHre€ MarHUTHBIX MOJIEHA MOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIMEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune u peryJIupoBaHue HANPSAKEHUS.

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

OMBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUA U MaTepHaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3ucTop.
OnpeneneHne MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMOM Ha
pe3ucrope.

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

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JIEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
U pa3/elICHUN.

HccnenoBanne NeMCTBUS SJIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPaBJICHUS TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHcTpynpoBanue u uzydeHue paboTsl JIEKTPOIBUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEI 1O  MCCIEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHUs. PaBHOMepHOE mNpsiMOIIMHENHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JABMkeHue. CpellHsisi 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosinHEHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMX’EHUE MO OKPY>KHOCTH. Ilepuon m yvacrora oOpamnieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepseiit 3ak0H Hprorona. Bropoy 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMII CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTUE BUJIbI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpameHus. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHust. CBs3b HEpruu U padoThl. [loTeHIMaNnbHasE SHEPTUs Tela, MOAHATOTO Hal
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHeprus ckarou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHH. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaGnrogeHue MexaHMuecKOro JBUXKEHHUS Tela OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKEHHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBMKEeHHS Tela 10 OKPYKHOCTH.



9.

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

Habmronenne MexaHn4ecKux sBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJTBI.

HaOmnroneHue paBeHCTBA CUIT IIPU B3aUMOJICHCTBHUHU TEll.

M3meHeHune Beca Tena npu yCKOPEHHOM JBUYKCHUU.

[lepenaua umMitynbca Mpy B3aMMOACHCTBUH TEIL.

[IpeoOpa3oBanus HEPTUU MPH B3aUMOACHCTBUU TE.

CoxpaHeHMe UMITYJIbCA TIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITYJIbCa TIPU a0COTIOTHO YIIPYTrOM B3aUMOICHCTBUU.
Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHMUECKON YHEPTHH NPU JABMKEHUU TeJla MoJ1 JeHCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWIIEro paBHOMEPHOIO
JBUKEHMSI IIApUKa WU TEJIEKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIBXKEHHUS OpycKa WU JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs Tela MpPU PAaBHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOU INTIOCKOCTH.

HccnenoBanyue 3aBUCUMOCTH IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka TruUIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEXKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kordGuIeHTa TPEHUST CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TEJa 10
TOPU30HTAJIbHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TpU  THOABEME TIpy3a C
MCIIOJIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3yuyeHune 3aK0HA COXpaHEHHs SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.



KonebatenbHoe aBmkenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJI€OaHMil: Iepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaGOmronenue koneOGaHuil Tel MOJ JACHUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuojia KojieOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpepneneHuie 4acTOThl M IEPHOJA KOJIeOaHUH MPYKUHHOTO MAATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOJeOaHUM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIUE 3aBUCHUMOCTb Mepuoja  KojebaHui
NPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepeHue yckopeHus CBOOOIHOTO NaJeHUSI.

Pazgea 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMArHuTHoIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pactipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xop ayueit B iua3e. OnTrueckas cucteMa (hoTtoarnmapara, MUKPOCKOTA
u Teneckomna. ['na3 kak ontuueckasl cucrema. bam3opyKkocTh U JadabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenue n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue ceera.

OnTuueckuii CBETOBO/I.

Xop tydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKEHHUH CBETAa PAa3HBIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXEHHUSI CBETOBOIO Jydya OT yria
naJIeHuUs.
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2. W3ydenne xapakTepUCTHK H300pakeHHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yIJla MPEIOMIIEHHUS] CBETOBOTO Jiyya OT yria
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. ITlomyueHnue n300pa’keHHM C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMparomeit
JIVH3BIL.

6. OIBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONBITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUU uepe3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u MoriomeHre ceera aroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHue aTOMHOTO
anpa. HykioHHas wmoxaenb atomMHoro snpa. M3orombl. PannoakTuBHBIE
npeBpaienus. [lepron momypacmnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXPAHEHHUS 3apsS0BOIO M MAacCOBOTO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHeprervka. J[eWCTBUS paguOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrHekTpbl U3IYYEHHS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnrogeHue CIIONIHBIX U JUHEHUYATHIX CIEKTPOB U3JTYUCHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIMU YaCTHUIBI 1O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTETHEHO--0000IIAIONINI MOTYJIb TIPEAHA3HAYEH JJISI CUCTEMATU3alUU
1 000011IeHUs IPEIMETHOTO COJIEPKAHUS U OTIBITA IESITEILHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakyKe JJIsi MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHY 10 (pu3uke ajig 0OydaroImmxcsi, BRIOPaBIIMX 3TOT
y4eOHBII IpeIMeT.

[Ipy U3ydeHUM AAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHKEHUE MPEIMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpYETCs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJCHUE YMEHUSIMHU OOBSACHATH (PU3UUYECKUE
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIC 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpuHIMOMATBHO AEATEIbHOCTHBIN XapaKTep IaHHOTO pa3jielia peaausyercs 3a
CYET TOTO, YTO OOYJAFOIINECS BHITIONHSIOT 3aJaHusl, B KOTOPBIX UM MPEIaraeTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pAacClO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES U ITOJIYYEHUs TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

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

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpaKJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTUIO B OOCYXJEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
busuKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIUIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPyMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEHIIEH COCTaBIISIIOIIECH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
0J1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)XHOCTH TIpaBUJ OE30MaCHOr0 IOBEACHUS Ha
TpPaHCTIOPTE, Ha JIOpOraxX, C AJIEKTPUUYECKHUM U TEIUIOBBIM 000pYy/IOBaHHWEM B
JIOMalTHUX YCIIOBHUSIX;

— chOopMUPOBAHHOCTH HaBbIKa peIEeKCUH, IPU3HAHKE CBOETO MpaBa Ha OIIHOKY
U TaKOTO K€ MpaBa y APyroro 4eJaoBeKa;

6) TPy10BOIr0 BOCIIUTAHMS



— AKTUBHO€ y4YacTHE B PEIICHUHM MPaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;
— UHTEpeC K MPAKTHUECKOMY U3YUEHHIO PO EeCcCcHii, CBI3aHHBIX ¢ (PU3UKOIL;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JIaCTU OKpY’KaloIIeW Ccpenbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOYKHBIX MOCJIEICTBHI JIJIs1 OKPYXKAIOLIEH CPEibl;

— OCO3HaHHE TI00ANBHOTO XapakTepa IKOJIOTHYECKUX MpoOJieM U MyTed HX
pelieHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— NOTPEeOHOCTh BO B3aUMOJEWCTBUM IIPU BBIIIOJIHEHUU HCCIECIOBAHUNA U
OPOEKTOB (PM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSAM
IPYTUX;

— TIIOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH Ye€pe3 IPAKTHYECKYIO
NEeSATENbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIINPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— OCO3HaHHe 1e(UIUTOB COOCTBEHHBIX 3HAHUNM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

— IUIAHUPOBAHHUE CBOEr0 PAa3BUTHUA B NPHOOPETEHUH HOBBIX (DU3UYECKUX
3HAHUI;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBS3U PHUPO/IbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

— OLEHKAa CBOMX JEHCTBHM C YYETOM BIMSHUS HA OKpPYXKAKOUIYI Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBoeHus MporpaMMmel 10 (pr3uke Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOyuwatomerocs OyayT copMHUpoOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC ~ yHUBEpPCAJIbHBIC  Y4YeOHBIC JICHCTBHUS,  PETYJIATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBIIAITH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI);

yCTaHABJIMBATh CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHHMSI JIJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;
BBISIBIIATH TIPUYMHHO--CJICJICTBEHHBIC CBSI3W TPH HM3YyYCHUH (PHU3NUECKUX
SIBJICHUH U TIPOLIECCOB, JIeJaTh BBIBOJIbI C UCTIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTHUBHBIX YMO3aKIIOUEHUM, BBIJBUTaTh THIOTE3bl O B3aMMOCBS3SIX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATEILHO BRIOMPATH CITOCO0 pelieHus yueOHOM (hr3ndecKoit 3aaaun
(cpaBHEHHE HECKOJIBKMX BApWAHTOB pEIICHHs, BBIOOp HamboIee
MOAXOIAIIETO C YYETOM CaMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOJIIOIEHUS, OIIbITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3NYECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHBIC METObl, THCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHOpMaIlMd W WUTIOCTPUPOBATH peIIaeMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMmaMu, HTHOU rpauKoi M MX KOMOWHAIIHSIMHU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPAaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIICHWE 3a/ladyd U MOJJepKaHue
O1aroxkeIaTeIbHOCTH OOIICHUS;



COMOCTABIISATh CBOM CYXIEHUS C CYXICHUSAMU JPYIMX YYaCTHUKOB
JUanora, oOHapyKUBaTh Pa3IUUYME U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3YIbTAThI BBIIOIHEHHOTO (PU3NUYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JOCTHKEHUIO: paclpelesarTh pojiH, OoOCYXIaTh IpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOEr0 BKJIaJa B OOIMIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOIIMX
JUIs pelieHus: GU3NYeCcKuX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, NPHUHITHE PELICHWs B TPYIE, MPUHATHE PEIICHUN
rpyIIoi);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUIaHa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYaIluu U TpeJjiararh riaH e€ N3MEeHEHHUS,
OOBSCHATh TPHUYMHBI  JOCTIKEHUS  (HEJAOCTHIXKEHUS) Pe3yibTaToB
TIeSITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYallMid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHWBATh COOTBETCTBUE PE3yJIbTaTa IEJU U YCIOBHSIM;

CTaBUTH ce€0s1 HA MECTO APYTOT0 YeJIOBEKa B X0JI€ CTIOpa WJIN JUCKYCCHH Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JAPYTOTO;



npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU PEIIeHUU (PU3NUECKUX 3a7a4 WU
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00ydeHus B 7 KJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHHS BeIlecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAS
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHUs (AUQQy3us, TEIIO0BOE IBH)KEHHE YaCTUI[ BEIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLECHUS MEXaHUYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaThb HPOSBICHUE HU3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpE, B TOM uucie (PU3UYECKUE SIBICHUS B MPUPOJIE:
IpPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOM U HEXUBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuarv B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICJISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsIsA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOTO Tena, )KUJIKOCTH, Ta3a), BRITATIKUBAIOIIAS
CHJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(PGUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTCHIIMAIbHASL DJHEPTHsi), TPH OMUCAHWUU TPABWIBHO TPAKTOBATH
(bu3nYECKUi CMBICI UCTIONb3YEMbIX BETMUMH, UX 0003HAYEHUS U €TUHULIBI
(GU3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduKku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;



XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO pPaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, MpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMCBHIBATh €70 MAaTEMATUYECKOE BBIPAKEHNUE;

OOBSCHATH (PU3UUECKUE SIBICHHUSA, POLIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTYallMi NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE U3 12
JIOTUYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PUIUYECKUX
SBIICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemar pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YsS 3aKOHBI U
(dopMyIibl, CBs3bIBalOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 33Ja4y 3alMCBIBATh KPaTKOE YCJIOBHE, MOJCTABIATh (PU3HUUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHYHOCTh
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOOB, B OIMCAHUM UCCIIEI0BAHUS BBIACIATH IPOBEPSIEMOE
MPEAINOJIOKEHNE (TUIIOTEY ), pa3INdaTh U MHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yabTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(buznyecKux CBOMCTB TeM: (POPMYIHPOBATh MPOBEPSIEMbIE ITPEATIOIOKEHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00béMa, CHUJIBI U TEMIEPAaTypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aMUCHIBATH IIOKA3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIpYroi C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO JABMXKYILErOCs TEJNA OT BPEMEHU JIBUKEHHUS TENa, CUIIBI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CUIIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
IJlaBaHusl TeJl, YCIOBUU paBHOBECHs pblyara U OJOKOB), y4aCTBOBaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaThb YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJIeIysl MPEeaJoKEHHOMY IIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJEC
NPEJIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI M0 pe3yibTaTaM
UCCIIEJOBaHMSI;

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEILECTBA )KUJIKOCTH U TBEPAOTO TENA, CUJIA TPEHUS CKOJIBXKECHHUS, JaBJICHUE
BO3/[yXa, BbITAJIKUBAIOUIasl CHUja, JCHCTBYIOIIAas Ha IOIPYKEHHOE B
KUAKOCTh  T€NO, KOI(PPUIMEHT TMONEe3HOro JEWCTBUS  MPOCTHIX
MEXAHU3MOB), Cleaysl NPEIJIOKEHHOM HHCTPYKLUUHU: IPH BBINOIHEHUU
U3MEpPEHU CcoOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HA4YEHUE NCKOMOU BEJIUYHUHBI;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
pBIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTD;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
NOJAIIMIIHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA Ipecc,
MaHOMETP, BBICOTOMED, OPIUIHEBOI HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaX (PU3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (PU3MYECKMX 3HAHUW B TIOBCEIHEBHOM
KU3HM 1711 oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOJICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOILLIEN CPEIE;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HaHUA © TYTEM CpPAaBHEHUS PpA3JMYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

WCTIOJTb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUIl HAyYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPChI
cetu MuTepHer, Bhaaerb nNpuéMaMH KOHCIEKTHUPOBAaHUS  TEKCTa,
npeodpazoBanusi HHGOPMAIIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIK (PU3UUYECKOTO CONEpPKaHUS, B TOM



YyucIie myOJIuyHO AeNiaTh KpaTKUe COOOIICHUS O pe3yIbTaTax MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaAaMOTHO HMCIOJb30BaTh M3yYCHHBIN
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTALIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIlpeaesiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIbBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: MAacca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJI, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC TeJa, HACHINICHHBIM M HEHACBIIEHHBIM Map, BIAXHOCTD
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3apsl, HIEKTPUUECKOE MOJIEe, TPOBOIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNM TOK, MAaTHUTHOE TOJIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpPEHUE U CXKAaTHE, Tervlonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIyYEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJICUCTBUE 3apANIOB, ACHCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJIsl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS MH]TYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUNA B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHDKEHUE M KaNWUISIPHBbIC SBJICGHUS B TPUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CojiHIa, 3aMep3aHue BOJOEMOB,
MOpCcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, HHESI, CHETa, SJIEKTPUUECKUE
SBJICHUSI B aTMocepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper moIrCcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMIie,
MOJISIPHOE CHUSIHUE, TPU DTOM IME€PEBOJUTH MPAKTHUYECKYIO 3a/ady B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKUX
SIBJICHUM;

ONMKCHIBATh MU3YyUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHS, UCTIOIB3YS
bu3ndeckue BeTUYHHBI (TEMIepaTypa, BHyTPEHHSSI YHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJIeJbHAs TEIJIOEMKOCTh BEIECTBA, VyJAClbHAs TEIUIOTa



IUTaBIICHUS, YJENbHAsl TEIJoTa MapooOpa3oBaHusl, yJelbHAs TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIllMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAlpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
YAEIBHOE CONPOTUBIICHUE BEILIECTBA, pa00Ta U MOILHOCTb 3IEKTPUUYECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIB3YEMBIX BETTMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOIIUE JIaHHYI0 (U3NYECKYIO BEJIUYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YUYEHHBIX 3aBUCUMOCTEM
(u3NYECKUX BEJINUMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJIBb3Yysl OCHOBHBIE IOJIOKEHUS MOJEKYJISAPHO--KHHETUYECKOU TEOPUH
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma Juid yyacTKa LN, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHUs SHEPIUH, ITPU OTOM 1aBaTh CJIOBECHYIO
(GOpMyYIUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYallMi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYECKUX
IaroB C ONopod Ha 1—2 W3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX SIBICHUI,
(U3MUECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCIOJbB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBarOlME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCJIOBUS 3a/lauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
NOJIy4YE€HHOE 3HaUeHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU HOMOIIU
(U3MYECKUX METOOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAMUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3nyecKuX CBOWCTB Te (KaMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHWsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromen (MOrJIONIaroIei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIIEPATYphbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allsl MArHUTHBIX IIOJEHM ITOCTOSIHHBIX MAarHUTOB, JEHUCTBUSA



MarHUTHOrO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWUTA,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUsl, OMUCHIBATH XO/1 OTIbITAa U (HOPMYITUPOBATH BHIBO/IbI;
BBITIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHON BIIA)KHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIUYHH, CPAaBHUBATH PE3yJbTaTh
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOMN MOTPEITHOCTH;

MPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIECHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAH IOINEPEYHOrO
CEUEHHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIEOBAHUE TIOCIEAOBATEIBHOIO W  IAPAJUIEIBHOTO  COEAMHEHUN
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIBI 110 pE3yJIbTaTaM MCCIIEI0BAHMS;

IPOBOJAUTHh KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJelibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O0 TOKA): IUIAaHUPOBATh M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYO YCTaHOBKY, CIIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAYCHUE BEJIMYNHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIMUIBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OITOPOM Ha MX ONUCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIOJIB3YSl 3HAHMUSA O CBOMCTBax (PM3MYECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBbl JJIEKTPUYECKHX LIENel C
NOCJIEOBATEIBHBIM U NAPAJIEIBHBIM COEUHEHUEM JIEMEHTOB, Pa3anyast
YCJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MUECKHX 3HAHWKM B TOBCETHEBHOM
KU3HU 11 obecriedeHusi 0€30MacHOCTH MpHU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3I0POBbsI U COOIIOACHUSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJCpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIMXCS 3HAHUW M TYTEM CpaBHEHUSA
JOTIOJTHUTETLHBIX UCTOYHUKOB BBIJEISATH HH()OPMAINIO, KOTOPAs SBISETCA
IPOTUBOPEUYMBON MIIM MOXKET OBITh HEJOCTOBEPHOU;

UCTIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33aJaHHi HAYYHO--TIOMYJISIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MAaTEPUaIbl, PECypPCHI
cetu MuTepHer, BiageTb NpuéMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o0o6miass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIIAT PE3YIbTAThI MPOSKTHON
WJIA UCCIIEZIOBATENBCKOM AESITEIbHOCTH, IIPH STOM T'PAaMOTHO HCIOJIb30BaTh
U3YYCHHBbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE NIPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIENOBAHUN (PU3NISCKUX
MPOIECCOB paclpeiensaTh OOS3aHHOCTH B TPYyMIE B COOTBETCTBHHU C
IIOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA AEHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEJIbHOCTD TPYIIIBI, BEICTPAaUBaTh KOMMYHMKAaTUBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kJacce nMpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPAeKTOpHUsI, OTHOCUTEIBHOCTh MEXaHWYECKOTO JBIXKCHUS, aedopmalius
(ynpyrasi, mjacTaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teya, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(PA3BYK U yIBTPA3BYK, JICKTPOMATrHUTHBIE BOJHBI, IIIKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJdbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TOIJIOLIECHUs, alibda-, 6eTa- U raMMa-u3JIydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath sBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBH)XEHHE, OTPAXKEHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs1 PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBIICHUH B
OKpy»XarolieM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
NPWINBBI U OTIIUBBI, ABMXKEHUE M1aHeT COJIHEYHOM CUCTEMBI, pEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yabTPaUOIECTOBOTO M PEHTTCHOBCKOIO HU3JIYYEHHUM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (IIPU3HAKU) (PUINUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHMS, UCIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHBI, KHHETHYECKas YHEPTHUSI, TOJIHASI MEXaHUUYECKasl SHEPTHUs, IEPUO]
U YacToTa KojeOaHWid, JUIMHA BOJHBI, [POMKOCTh 3ByKa M BbICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTejab MPEIOMJICHUS Cpeabl), NpHU ONHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMbIX BEIUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CHUJI, HPUHLMUI OTHOCHUTENbHOCTH ['anwuies,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0O YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMaTHUECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
MPUYUHHO--CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
IIaroB C OMOpPOM Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHMI ),
UCIIOJIb3Ysl 3aKOHBI ¥ (POPMYJIbI, CBSA3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]a4yM 3alUChIBATh KPATKOE YCIIOBUE, BBISBIISThH
HEJOCTAIONINE WM W30bITOYHBIC TaHHbIC, BEIOUPATh 3aKOHBI M (POPMYJIBL,
HEOOXOJUMbIE ISl PEIIeHUs, MPOBOAUTH pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
$u3MYECKUX METO/OB, HCIOJB3Yysl OMUCAHHE HCCIEIOBAHUS, BBIACIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(Gu3MYeCcKuX CBOMCTB Ten (M3ydyeHHE BTOpOro 3akoHa HbioTOHA, 3akoHa
COXPaHEHHUSI HHEPTHH, 3aBUCHUMOCTh TEpHOAa KoJeOaHWW MPYKHHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3yUYEHHE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIbITA U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IBI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHHEe Uu3MepsaeMOl BeIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MYECKHX BEITUYHH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHHU TpH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HadaJbHOW CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)keHHUsl CBETa OT yrIja MaJeHUs W yria MNpeioMJIeHHs] OT yria
NaJicHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IMOJTYYEHHOW  3aBUCHMOCTHU
bU3MYeCKUX BEIWYHH B BHUAC TaONHII U TPaPUKOB, N1€JIaTh BBIBOIBI 110
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJUTH KOCBEHHbIE H3MEPEHHUs (U3MYECKUX BEIMYUH (CpEeaHsIs
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHHI MaTeMaTH4eCKOro M MPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAMOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPCHHUS, CIeaysl TMPEII0KEHHON WHCTPYKIIMH, BBIYUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJTM3UPOBATH MOTYUYEHHBIC PE3YIbTATHI C YUETOM 3aJaHHOMN
MOTPENTHOCTU U3MEPEHHIA;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
000py10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPU3HAKH W3YYEHHBIX (DU3UYCCKUX MOJIEIICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKAs JINH3a, IJIaHeTapHasi MOJIENIb aTOMa, HyKJIOHHASI MOJIEJb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oTroamnmapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

UCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTENIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIECCOB MPU
pelieHur  y4eOHO--TIPaKTUYECKUX 3a/ad, OINTHYECKHE CXEMbl IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3UUYECKUX 3HAHUM B TOBCEIHEBHOU
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHUS 37I0POBBS M COOTIOICHHS HOPM
IKOJIOTUYECKOTO TTOBEICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HUUECKOTO COJICpKaHUS B
HNuTtepHeTe, caMoCTOSATENHHO (HOPMYIHPYS TTOUCKOBBIN 3apOC, HAXOAHUTH
MyTH ONPEACIICHUS IOCTOBEPHOCTH MOJyYeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOJTHUTEIHHBIX UCTOUYHHKOB;



UCIIOJIb30BAaTh MPH BHINIOJHEHUH YUEOHBIX 33aJJaHUI HAyYHO--TIOMYJISIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COAEpKaHus, CIIPAaBOYHBIE MAaTEPUAJIbl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMUM U3 HECKOJbKUX HCTOYHHKOB (PU3MUECKOTO COACpKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHUE TMpe3eHTalueil ¢ y4eToM OCOOEHHOCTEW ayIuTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(PpOBbHIE)
IIpakTH4eckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
Pa3jnen 1. ®usuka u eé poJib B MO3HAHNH OKPY:KAIOLIEro MUpa
bubmuoreka [JOK
11 ) - 2
VISHIEA * Haylka 0 TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 ) 2 1
VISHHCCICHE BEMITHHAL https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1.3 E i 2 1
CTCCTBCHHOHAYYHbIUM METO/J ITIO3HAHWA https://m.edsoo.ru/7f416194
Wroro mo pazneny 6
Pasnen 2. [lepponavyanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBM>KeHWE 1 B3aUMOJICMICTBUE YaCTHI] 9 1 bubnuoteka [JOK
' BellleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETHTILE COUTOMMA Bemeetna https://m.eds00.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBukenune U B3auMo/ieiicTBue Tej
bu6mmorexa [JOK
3.1 M 3
CAMITICCKOC ABIDRCHHE https://m.eds00.ru/7f416194
bu6mmoreka [JOK
3.2 u 4 1
HEPIULE, MACEa, INIOTHOCTS https://m.edsoo.ru/7f416194



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

bubmuoreka [JOK

3.3 Cuna. Buppt e 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3znea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.3 ATmoceproe naseHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIHOCTB. JHEprus
bu6mmoreka [IOK
A1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctere mexarmsmb! S ! https://m.edsoo.ru/7f416194
bu6mmorexa [JOK
53 M 4 1
CXQHHHCCKAL SHEPTIT https://m.edsoo.ru/7f416194
Hroro mo pazaeny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3/iesioB U TeEM JuaexkTpoHHbIe (HU(POBbHIE)
Ne n/m IIpakTHYeckue
NMPOrpaMMblI Bcero odpa3oBaTeIbHbIE Pecypchl
padoThI
Pa3nen 1. TerioBble siBjIeHUSA
. bubmuoreka [JOK
1.1 7
CTpocHHe 1 CBOHCTBA BELLCCTB https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 21
SIDIOBHIS HPOHECCHl > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHbIE SIBJICHUS
91 DneKTpuuecKue 3apsaabl. 3apsHKeHHbIE Tea 7 1 bubnmnoreka [JOK
' U UX B3aMMOJEICTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 4
SMEKTPOMATHHTHAS HHYKIIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 145



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

9 KUIIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoanuecTBo 4acoB

JuaexkTpoHHbIe (HU(POBbHIE)

Ne n/m IIpakTHYeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI
Pa3nen 1. Mexannyeckue siBJIeHHs
11 Mexanndeckoe OBUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIKCAHMS https://m.edsoo0.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 3
SAMOSeHCTBHC TeI https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOHEL COXpaHCEHI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUS M BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 3
CRAHHICCIHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTPOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 2 bubnmnoreka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3nen 4. CBeToBbBI€ SIBJICHHS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 Bubmmorexa LIOK

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



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

bubmuoreka [JOK

4.2 JIuH3bl U onTHYecKUe TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenune 6eyoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazaeny 15
Paznen 5. KBanToBble siBJIeHUS
bubmuorexa [JOK
51 HcnyckaHue U MOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 L https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 7 1
53 FICPHBIC peartiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBToputenbH0-0000IaI0IM i MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 9 2 bu6nuorexa [IOK
' Kypca pusuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Wroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne i/t

Tema ypoka

KoanuecTBo 4acoB

Bcero

IIpakTnuyeckne padoThl

®dusnka — Hayka o npupoe. JBieHus Ipupoasl

dusznyeckue SABICHUS

duznyeckre BETUIUHLI U UX HN3MCPCHUC

Ypok-uccnenoanue "M3mepeHue TeMmneparypbl

4 MIPH TIOMOIIH KUJIKOCTHOT'O TEPMOMETPA U AaTYMKA 1 1
Temrneparypsl"”

5 MeTo/1p1 HaydHOTO TO3HaHUS. OnucaHue 1
(U3MYECKUX SIBICHUHN C TIOMOIIBIO MOAeNe
VYpok-uccnenonanue "[IpoBepka runoTessl:

6 JATBHOCTH MOJIETA IIApUKa, MYIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIe BHICOTA
mycka"

7 Crpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIIHNE 1
JTUCKPETHOE CTPOCHHE BEIIECTBA

8 JIBr>KeHHEe YacTHI] BEIISCTBA 1

9 Ypok-uccnenoanue «OMbITH 10 HAOIIOICHUIO 1 1
TEIJIOBOTO PACIITHUPEHUS Ta30B)

10 ArperatHble COCTOSIHUS BEIIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

11 O6o6menue no pazneny «llepponayansHbie 1

CBCACHUA O CTPOCHUU BCIICCTBA»




Mexanunueckoe qBukeHue. PaBHoMepHOE U

12 HEpPaBHOMEPHOE JIBH)KEHUE

13 Ckopoctb. Enunnnsl ckopoctu

14 Pacuer nmyT 1 BpeMeHM IBHXKCHUS

15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN

16 [TnotHocTh BemecTBa. PacueT macchl 1 06beMa Telna
IO €ro MJIOTHOCTU

17 Jlaboparopnas pabota «OnpeneneHne IIOTHOCTH
TBEPIOTO TETA»

18 Permrenue 3agaud mo teMme "IlnoTHOCTE BeliecTna"

19 Cuna xak XxapakTepUCTHKa B3aUMOICUCTBUS TEI.
Cuna ynpyrocrtu. 3akoH ['yka
Jlaboparopnast pabora «/3yueHne 3aBUCUMOCTH

20 pactshxeHus (nedopmanyn) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUIIBI»

21 [[“IBnenue TsaroTenus. Cuia TSKecTu

29 CBsi3b MEX]ly CHIION TSKECTH M Macco Tena. Bec
tena. Pemenue 3anau no teme "Cuna TsokecT"

23 Cuna TspKecTr Ha Ipyrux mianetax. dusznueckue
XapaKTEPUCTUKHU TIJIAHET

24 N3mepenue cui. JJlunamomerp

25 Bec Tema. HeBecomocTh

26 CnoxxeHue AByX CHUJI, HAIPABIEHHBIX 110 OJTHON
npsMoii. PaBHozieicTByOMMAs CUIT

27 Pemenue 3anau no reme "PaBHonelicTByromas cui'

28 Cuna tpenus u €€ BuAbl. TpeHue B Ipupoae u

TEXHUKE




Jlaboparopnas padota «3ydeHne 3aBUCHMOCTH

29 CHWJIBI TPEHUS CKOJIBXKEHUS OT CHJIbI IaBJICHUS U 1
XapakTepa COMpPUKACAIOIINXCS TOBEPXHOCTEI

30 Pemenue 3agau Ha onpenenenne 1
PaBHOJCHCTBYIOLIEH CHJIIbI
Pewenne 3amau no remam: «Bec Tenay,

31 «I'paduueckoe nzobpakenue cun», « CUIbD», 1
«PaBHOAEUCTBYIOIIAS CHAIDY
KonTponbHas pabota no Temam: «MexaHuyeckoe

32 IBIOKEHHE», «Macca, INIOTHOCTEY, «Bec Temay, 1
«I'paduueckoe nzobpakenue cmn», « CUIbDY

33 Hasnenne. CriocoObl yMEHBIIICHUS M YBEITMUCHUS 1
JaBJICHUS

34 JlaByieHre ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a OT 1
o0BbEMa, TeMnepaTypbl

35 [lepenaya naBieHus TBEPABIMU TEllaMH, 1
KHUAKOCTAMHU U Tazamu. 3akoH [lackans

36 JlaByieHre B )KHJIKOCTH ¥ ra3e, BBI3BAHHOE 1
JCHCTBUEM CHJIBI TSKECTH

37 Pemenwue 3amaq mo Teme «JlaBiieHue B )KUIKOCTH H 1
rasze. 3akoH [lackans»

38 Coobmarommumecs: cocyibl 1

39 IManpaBnuygeckuii mpece 1

40 Manowmertpsl. [lopiiHeBo# KUAKOCTHBIH HACOC 1

41 ATMocdepa 3eMIu 1 IPUUUHBI €€ CYIIECTBOBAHUS 1

42 Bec Boznyxa. AtmocdepHoe naBiieHue 1

43 N3mepenune armocdeproro napnenus. OmbIT 1

Toppuuennu




3aBUCHUMOCTH aTMOC(HEPHOTO JTABJICHHS OT BBICOTHI

44 HaJl ypOBHEM MODS

45 Bbapomerp-anepoun. AtmochepHoe aaBlieHre Ha
Pa3IUYHBIX BHICOTAX

46 Pemenue 3amau o reme " AtmocdepHoe naBieHue"

47 JlercTBrE KUIKOCTU U T'a3a Ha MOTPYKEHHOE B HUX
Teno. ApxumenoBa Cuiia
JlaboparopHnast pabota «OrnpezaeneHue

48 BBITAJIKUBAIOLLEH CHJIBI, JEHCTBYIOLIEH HA TEJIO,
MOTPYKEHHOE B JKUJIKOCTbY
Jlaboparopnas pabota mo teme «lccnenoanue

49 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMA
MOTPY>KEHHOM B JKUJIKOCTh YaCTH TeJla»

50 [TnaBanue Ten
Jlaboparopnast pabora "KoHcTpynpoBanue

o1 apeoMeTpa WIH KOHCTPYHUPOBAHUE JIOAKHU U
onpeneneHue e€ rpy30noILEMHOCTH"
Pemenue 3anau no remam: «IlnaBanue cyos.

52 Bo3ayxonnaBanue», «JlaBineHue TBEpAbIX TeT,
JKUJIKOCTEH U Ta30B)

53 KonTponbHas pabota o Teme «JlaBneHue TBepabIx
TEJ, )KUJKOCTEH U Ta30B»

54 Mexanudeckas pabora

55 MomtHocTh. EAWHUIIEI MOIIIHOCTH

56 VYpoxk-uccienopanue "Pacuér MOIIHOCTH,
pa3BUBaEMOM MpHU MOIBEME MO JeCTHUIIE"

57 IIpocteie Mexanu3msl. Peryar. PaBHOBecHe cuil Ha

phlyare




Prruaru B Texnuke, ObITY U ipupoje. Jlaboparopras

58 pabora «lccnenoBanue yCcaoBUi paBHOBECHS 1 0.5
phIyara

59 Pemenue 3aa4 no teme «YciioBUsi paBHOBECHUS 1
phlyara»
Koaddunment noneznoro neicTBUs MEXaHU3Ma.

60 JlaGopaTtopHas pabota «M3mepenne KII]] 1 0.5
HAaKJIOHHOM TUIOCKOCTH»

61 Pemenue 3agau mo teme "Pabota, momnHoCcTh, KITJ[" 1

62 Mexannueckas sHeprus. Kunernueckas u 1
MIOTEHLIUAJIbHAS SHEPTUS

63 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPruu 1
YPoK-3KCIIEpUMEHT TI0 TeMe " DKCIePUMEHTATHHOE

64 orpezieNieHue U3MEHEHUS] KWHETHUECKON 1 1 1
MOTEHLIMAJIbHOW YHEPTUH IIPU CKAaTBIBAHUHU TEJA I10
HAaKJIOHHOM TUIOCKOCTH"

65 KonTponbnas pabora no teme «Pabora u 1
MOIIHOCTb. DHEPTHUSD)

66 PezepHblil ypok. PaboTta ¢ TekcTamu 1o Teme 1
"MexaHnueckoe IBHKeHnue"

67 PezepHblil ypok. PaboTta ¢ TekcTamu 1o Teme 1
"JlaBieHue TBEPABIX TEJ, KUAKOCTEN U ra3oB"

68 PesepBHblit ypok. Pabota ¢ Tekcramu 1o teme 1
"Pabota. MomHocTh. JHeprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



8 KUIACC

KoanuecTBo 4acoB

Ne i/ Tema ypoka
Bcero IIpakTnuyeckune padoThl

OCHOBHBIE MOJI0KEHUS MOJIEKYJISIPHO-

1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MIOJITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYT 1

3 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOTo 1
COCTOSIHMI BEIIECTBA
OOBbsicHeHHEe CBOWCTB TBEPIOTO, KHUJIKOIO U

4 ra3000pa3HOro COCTOSTHUM BEIIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKON TEOPHUH

5 Kpucrannuueckue u amopdHbie Tena 1

6 CMmaunBaHUe U KaMUISIPHOCTh. [loBEpXHOCTHOE 1
HaTsDKEHHE

7 TemoBoe paciimpeHue u cxxatue 1

8 Temmeparypa. CBsi3b TEMITEPATYPBI CO CKOPOCTHIO 1
TEIUIOBOTO ABMKEHHSI YaCTHUI]

9 Buytpennss sneprus. CriocoObl U3MEHEHUs 1
BHYTPEHHEHN SHEPTUU

10 Buasl Tennonepenaun 1
VYpok-koHpepenuus "IIpakTruueckoe

11 HCII0JIb30BaHNE TEIUIOBBIX CBOMCTB BEIIECTB U 1 1
MaTepHalioB B LEJAX dHEprocoeperkeHus "

12 KommuectBo Temnorel. Y aenbpHas TEIVIOEMKOCTh 1




VYpaBHeHHe TerioBoro 6ananca. TemmooOMeH u

13 TEIJIOBOE paBHOBECHE
Jlaboparopuas padota "VcciienoBanue sBICHUS

14 TEII000MEHa TP CMEITMBAHUY XOJIOJHOMN H
ropsiueit BoabI"
Pacuer konnuecTBa TEMIOTHI, HEOOXOAUMOTO IS

15 HarpeBaHus Tella U BBIICISIEMOr0 UM MpU
OXJIAXKICHUH

16 Jlaboparopnas pabota "Onpenenenue yneabHOU
TEIUIOEMKOCTH BeliecTBa"

17 OHeprus TomuBa. Y ieibHasl TEMI0Ta CrOPaHUs

18 [1naBneHue u OTBEpAEBAHUE KPUCTAIITMUYECKHUX Tell.
VY aenbHas TEIIOTA IJIABICHUS

19 JlabopaTtopHas pabota "OnpeneneHue yaeabHON
TEIUIOTHI MIJIaBJIEHUS Jbaa"

20 [TapooOpazoBanue u koHAeHCaus. Vcnapenue
Kunenue. Y nenpHas Temnora napoodpazoBaHus U

21 KOHJICHCAIIUU. 3aBUCUMOCTh TeMIIePaTypbl KUTICHUS
0T aTMOc(epHOTO aBICHUS
Bnaxxnocts Boznyxa. JlabopaTopnast pabota

22 "OnpeneneHne OTHOCUTENbHOM BIaKHOCTH
BO3ayXxa"

93 Pemenue 3amau Ha onpeeneHne BIaKHOCTH
BO3/IyXa
[TpuHIHIB pabOTHI TETIJIOBBIX JBUTATENCH.

24 [TapoBast TypOuHa. /|Burarenb BHyTPEHHETO

CTOpaHHUSI




KII/ TermoBoro nurarens. TennoBble ABUTATENN U

25 3aluTa OKpY Karolel cpeibl

26 3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUU B
TEIUIOBBIX IpoIleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TEMe

27 "TemoBsie siBieHUs. MI3MeHeHne arperaTHbIX
COCTOSHHUH BerecTna'

08 KontponbHas padota o teme "TermoBbie siBICHUS.
N3meHeHune arperaTHbIX COCTOSIHUI BenecTBa'

29 OnexTpusanus Tei. J[Ba poga 3JIeKTpUUECKUX
3aps0B

30 Ypoxk-uccienoBanue "DaeKTpu3amus Tei
WHIYKUHUEW U TPU CONPUKOCHOBEHUU"

31 B3aumopeiictBue 3apsokeHHBIX Tell. 3akoH Kynona
OnexTpuueckoe nojie. HanpskeHHOCTD

32 aneKkTprydeckoro nois. [IpuHIMn cynepno3unuu
BJIEKTPUYECKUX MOJEH

33 Hocutenu snekrpuyeckux 3apa10B. DIe€MEHTapHBIM
3apsan. CtpoeHue atoma

34 [IpoBOTHMKYM M AMDIIEKTPUKHU. 3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsiaa

35 Pemenue 3amau Ha mpuMeHEHNE CBONCTB
AIEKTPUICCKUX 3aPSI0B

36 DNEeKTPUYECKHUM TOK, YCIOBHSI €r0 CYIIECTBOBAHMUSL.
W cTouHMKH 37EKTPUUYECKOro TOKa

37 JIeficTBUS SIEKTPUIECKOTO TOKA

38 VYpok-uccnenosanue "JleficTBUE AIEKTPUUECKOTO

MOJIs1 HA MPOBOJIHUKY U TUAJIEKTPUKH"




39

DNEeKTPUYECKUM TOK B METAJLJIaX, KUJIKOCTAX U
raszax

40

41

DneKkTpruyecKas 1erb U €€ COCTaBHbIE YaCTH

Cuna Toka. JlabopatopHas pabora "M3mepenue u
peryJmpoBaHue CUJIbI TOKA"

0.5

42

DnexTpuueckoe HanpskeHue. Bonbtmerp.
Jlaboparopuas pabora "M3mepenue u
peryiaupoBaHue HanpsHKeHus "

0.5

43

44

45

CornpoTuBIICHHE POBOAHHUKA. Y ACIBHOE
COIPOTHBIICHUE BEILIECTBA

Jlaboparopnas paboTa "3aBHCUMOCTH
AJIEKTPUUYECKOTO COITPOTHBIICHUS MPOBOJIHUKA OT
€ro JJUHBI, TUIOIIA/I TIOTIEPEUHOT0 CEUEHUs U
Marepuana"

3aBUCHMOCTH CUJIBI TOKA OT HaIpsKCHUA. 3akoH
Owma IJIg y9aCTKa LCIn

46

JlabopaTtopHas pabota "HccienoBanue
3aBHCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 Pe3UCTop,
OT COTPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha
pe3ucrope"

47

48

49

IlocnenoBaTenpHOE B napajajiCjbHOC COCANHCHHUA
IIPOBOAHHUKOB

Jlaboparopnas padota "IIpoBepka npaBuia
CJIO’KEHUS HANPSDKEHUU TP MTOCIEA0BATEIEHOM
COEMHEHHH JABYX pPE3UCTOPOB"

Jlaboparopnas padota "IIpoBepka mpaBuia ass
CHUJIbI TOKA IIPU MapaJUIEbHOM COEAUHEHUN
pe3uctopos”




Pemenue 3anay Ha npumeHeHue 3akoHa OMa ais

50 Pa3IMYHOTO COSAMHEHUSI TPOBOIHUKOB
51 PaboTa 1 MOUTHOCTbH IEKTPHUUECKOTO TOKA. 3aKOH
[xoyina-Jlenna
59 JlaGopaTopHas pabota "Onpenenenue padboOThI U 1
MOIIHOCTH 3JIEKTPUYECKOT0 TOKa"
DJNeKTpUYECcKre ey 1 MOTPeOnuTen
53 aNeKTpUuYecKoii sHepruu B ObITy. KopoTkoe
3aMbIKaHUe
[TonroToBka K KOHTPOJIBHOU PabOTE MO TeMe
54 "DnekTpudeckue 3apsaapl. 3apsKEHHbIE TeJa U UX
B3auMOAECUCTBUSA. [IOCTOAHHBIN 3IEKTPUIECKUI
TOK"
KonTponbHas padota no teme "DneKkTpruueckue
55 3apsibl. 3apsiKEHHBIC TeJla U UX B3aUMOJICHCTBUS.
[TocTosiHHBIH 31eKTpUYeCcKuil TOK"
56 [TocTosiHHBIE MATHUTHI, UX B3aUMO/ICHCTBUE
57 Ypok-uccnenosanue "M3yuenue nonen 1
MOCTOSTHHBIX MarHuTOB"
58 MarnuTtHOe none. MarautHoe 1mose 3eMiIH U €ro
3HAYEHHE TS )KA3HU Ha 3eMile
59 OmneiT DpcTena. MarHuTHOE ToJIe IEKTPUIECKOTO
TOKa MarHuTHOE MoJie KaTyIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHUTOB B TEXHUKE.
60 JlaboparopHast pabota "M3ydenune aelcTBUS 0.5
MarHMTHOTO TIOJISt Ha MMPOBOJHUK C TOKOM"
61 DNeKTpOoABUTaTEIb IOCTOSTHHOTO TOKA.

Hcnonb3oBaHue 31eKTpOABUTATENICH B TEXHUUECKUX




yCTpoiicTBax U Ha TpaHcnopTe. JlaboparopHas
pabora "KoHcTpyHnpoBaHue U U3ydeHHEe PabOThI
3JIEKTpOABUTATEINS "

OmnsiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM

62 1
nHaykuud. [Ipasuno Jlenna
Onexrporereparop. CriocoObl MOTyYSHUS

63 3IEKTPUUECKON SHEPrUuu. DNEKTPOCTAHIINY HA 1
BO300HOBJISIEMBIX HICTOYHHKAX SHEPTUU

64 ITonroToBka K KOHTPOJBHON paboOTe 1O TeMe 1
"DJIeKTpUYECKUE U MAaTHUTHBIC SIBJIICHUS"

65 KonTponbhas padota no teme "InekTpuyeckue u 1
MarHuTHBIC sIBJICHUS"

66 PezepHblit ypok. PaboTta ¢ TekcTamu 1o Teme 1
"TernnoBsie siBICHUS"

67 PezepHblit ypok. PaboTta ¢ TekcTamu 1o Teme 1
"IIoCTOSIHHBIN 2JEKTPUUECKUI TOK"

68 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1
"MaruuTHbI€ sIBJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

KoanuecTBo 4acoB

Ne i/ Tema ypoka
Bcero IIpakTnuyeckune padoThl
1 MexaHunueckoe ABMKeHHE. MarepuaibHas TOUKa 1
5 Cucrema orcueta. OTHOCUTEIBHOCTh 1
MEXaHUYECKOT0 JIBM)KEHUS
3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1
4 HepaBHoMepHOE NpsAMOIMHEHHOE ABHKEHHE. 1
CpenHsis 1 MTHOBEHHAsl CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1
Yckopenue
6 CkopocTh MPSIMOJIMHENHOTO PaBHOYCKOPEHHOTO 1
neuxenus. ['paduk ckopoctu
JlaGopatopHnas pabora "OnpeneneHne yCKOpeHus
7 Teja PU paBHOYCKOPEHHOM JABHKEHHH I10 1 1
HAKJIOHHOH TIOCKOCTH"
8 CobOoauoe nanenune tei. OneiTel annies 1
PaBHOMEpHOE 1BUKEHUE O OKpYx)HOCTH. [lepuon u
9 gyacToTta oOparieHus. JInHeitHas 1 yriaoBas 1
CKOpPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 [IepBe1it 3ak0oH HeroToHa. BekTop cuisl 1
12 Bropoii 3akon HetoTona. PaBHonelicTByromast cuina 1
13 Tperuii 3akon Hetotona. Cyneprio3unus cui 1
14 Pemenue 3agau Ha npuMeHeHue 3aKkoHoB HproToHa 1
15 Cuia ynpyroctu. 3akoH ['yka 1




16

Pemenue 3anay no teme «Cuia ynpyroctu»

JIaboparopHas padota «Onpeenenne )KecTKOCTU

17
MIPYKUHBDY

18 Cuina TpeHus

19 Pemenue 3anau no teme «Cuia TpeHus»

20 JlabopaTopHas pabora "OnpeneneHue
Kod(puIMeHTa TpeHUs CKOIbKCHUS"

21 Pemenue 3amau no reme "3akonsl Hetorona. Cuna
ynpyroctu. Cuia tpenus"

29 Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS.
YckopeHne cBOOOIHOTO TaICHHUS
Ypok-koHpepenmus "JIBimkeHne Tea BOKpYyT
rpaBUTalMOHHOTO IeHTpa (ComHeYHas cucTema).

23 C
lamakTukn"

24 Pemrenue 3amau mo reme "Cuita TSOKECTU U 3aKOH
BCEMHUPHOI'O TATOTEHUS"

o5 [TepBas kocmuueckasi ckopoctb. HeBecomocTh u
Meperpy3Ku

aBHOBECHE MaTepualbHOI TOUKH. AOCOIIOTHO
P A6

26 TBEpAOE Teno. PaBHoBecue TBEpIOrO TENa C
3aKpEIUIEHHON OChIO BPALLICHUS

27 MowmeHT cuinsbl. LleHTp TskecTn

28 Pemenne 3amad no reme "MomeHT cuisl. LleHTp
TshKecTH"

29 [ToaroroBka Kk KOHTPOIBHOU paboTe MO TeEMe
"Mexannueckoe aBrokenne. B3aumoneiictsue ten'”

30 KontponbHas padota nmo teme "MexaHuueckoe

nBkeHne. Bzaumonencraue Tea"




Nmnynbe Tena. Umnynbsc cuiibl. 3aKOH COXpaHEHUS

31 UMIIyJbca. YIIPYroe 1 HeYIpyroe B3auMoAeHCTBUE

32 Pemrenue 3amnau no reme "3akoH coXpaHeHUs
uMmiyJbsca"

33 Ypok-koHpepeHnius "PeakTUBHOE IBHKCHHUE B
MPUPOAE U TEXHUKE"

34 Mexannueckasi paboTa U MOIIHOCTb

35 Pabota cuibl TSXKecTH, CUIIbl YIIPYTOCTH U CUJIBI
TpEeHUs
JlaGopatopHnas paborta «OnpezneneHne paboThl CHIIBI

36 TPEHHUs IPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAILHON TOBEPXHOCTH

37 Cas13b sHEepruu 1 padoThl. [loTeHManbHas sHEprus

38 Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
SHEPrUu

39 3aKOH COXpaHEHHUs SHEPTUU B MEXaHUKE

40 Jlaboparopnast pabora «3yuenue 3akoHa
COXPAHEHUS SHEPTUN

41 KonebarenbHoe IBUKEHUE U €r0 XapaKTePUCTUKU

4 3aryxaromue konedaHus. BeiHyX/1eHHbIE
koseOanus. Pezonanc

43 MareMaTHyecKkuil ¥ Npy>KUHHBIA MasITHUKH
VYpok-uccienoBanue «3aBUCUMOCTh Iepro/Ia

44 KoJIeOaHUH OT JKECTKOCTH MPY>KUHBI K MACChI
rpy3a»

45 IIpeBparienye sHEPrUn Npu MEXaHUYECKUX

KOJIEOaHUAX




Jlaboparopnas pabota «OnpeneneHne 4acToThl U

46 nepuoja KojaebaHui mpyKMHHOTO MasTHUKa»
Jlaboparopuas padota «I[IpoBepka HE3aBUCUMOCTH

47 nepuoja KojiebaHuii rpy3a, MOJBEIICHHOTO K HUTH,
OT Macchl Ipy3a»

48 Mexanudeckre BOaHbL. CBOMCTBA MEXaHUYECKUX
BOJIH. [Ipoj0nbHBIE U TIOTIEPEYHBIE BOJIHBI

49 Ypok-koHpepeHnus "MexaHndeckue BOJIHBI B
TBEPAOM Teie. CeicMUYECKUE BOTHBI"

50 3Byk. PacnipocTpaHeHue u oTpaxeHue 3ByKa

51 Ypok-uccnenoBanue "Habnronenne 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOThI"

59 I'pomMKOCTb 3ByKa M BBICOTA TOHA. AKYCTHUECKHM
pe30HaHC

53 VYpok-koHpepeHuus "YinpTpa3Byk U HHPpPa3ByK B
MPUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOIBHOM paboTe MO TeMe

54 "3akoHbl coxpaHeHHs. MexaHnueckue KoiaeOaHus u
BOJIHBI"

55 Kontponbras padota mo teme "3akoHbBI
coxpaHeHus. MexaHndeckue KoeOaHus U BOJHBI"

56 DNEeKTPOMarHuTHOE 1oJie. DJIEeKTPOMarHUTHbIE
BOJTHBI

57 CBoiicTBa 2NIEKTPOMAarHUTHBIX BOJH
VYpok-koupepennus "lllkana 37eKTpOMarHUTHBIX

58 BOJIH. Mcnionb30BaHME 3JIEKTPOMAarHUTHBIX BOJTH

I COTOBOM cBsA3U"




VYpok-uccnenosanue "M3yueHnue cBOCTB

59 ANEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOMIIBHOTO
tenedona"

60 Pemenue 3a1a4y Ha onpeeieHUe YaCTOTHI U ITTUHBI
3JIEKTPOMATHUTHOMN BOJIHBI

61 DnexTpoMarHuTHas npupoa cera. CKopocTb
cBeTa. BonHOBbIE CBOIiCTBaA cBETa

62 Uctounuku cBeta. [IpsmonuneitHoe
pacnpoctpanenue csera. 3armenus Comnia u JlyHsl

63 3akoH oTpakeHus cBeTa. 3epkana. Pemenue 3agau
Ha TIPUMEHEHHUE 3aKOHA OTPAKEHUS CBETA

64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS CBETA
[TostHOE BHYTpPEHHEE OTPAKCHHE CBETA.

65 Hcnonb30BaHne OTHOTO BHYTPEHHETO OTPAKCHHS
B ONTHYECKUX CBETOBOAAX
JlabopaTtopHas pabota "HccienoBanue

66 3aBUCHMOCTH YTJIa TPEIIOMIICHHUST CBETOBOTO JIy4a OT
yIJia MajJieHus Ha TpaHuIle "'Bo3ayXx-cTekino""
Ypok-koHpepennus "Vcrnoas30BaHUE MOTHOTO

67 BHYTPEHHETO OTPaKCHHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAA CBSI3b"

68 JInn3el. OnTryeckas cuiia JMH3bI

69 [TocTpoenne n300paskeHMiA B TMH3aX
JlaGopatopHnas padora "Onpeznenenue GoKyCHOTO

70 paccTOSIHUS U ONTHYECKON CHIIBI COOMparoIe
JIUH3bI"

71 Ypok-koHpepeHmus "OnTuieckre TMH30BbIC

npubopsr"




72

I'na3 kak ontuyeckas cucreMa. 3peHue

Ypok-koudepennus "Jledexts 3penuns. Kak

73 "
COXPaHHTb 3pCHUE
Paznoxenue 6enoro ceera B criekTp. ONbITHI

74 Herorona. CrnojxeHue CrieKTpaibHbIX 1[BETOB.
Hucnepcus cBera
Jlaboparopras padoTa "ONBITHI 1O PA3JI0KCHHIO

75 0€eJI0ro CBeTa B CIEKTP U BOCIPUATHIO LIBETA
IIPEIMETOB MPHU UX HAOJIIOJICHUH Yepe3 [IBETOBbIE
¢bunbTph"

76 VYpok-nipakTukyM "BoaHOBbIE cBOICTBA CBETA:
mucriepenst, naTepdepennus u qudpakoaus'

77 OmnbiThl Pesepdopna n miianerapHas MoJelib aToma

78 [Toctrynatel bopa. Monens atoma bopa

79 Hcnyckanue 1 NOTIIONIEHHE CBETa aTOMOM. KBaHTHI.
JInHelyaTele CIIEKTPHI

80 VYpoxk-npaktukym "HabGitoieHre criekTpoB
UCITyCKaHUs"

81 PagroakTHBHOCTH 1 €€ BHIIBI

82 Crpoenue aTomHoro siapa. Hykiionnas moaens

83 PagnoaxTiBHBIE TpeBparieHus. M30Torbr

84 Pemenue 3aau o teme: "PajinoakTuBHbIE
npesBpamieHus"

85 Ilepuon nonypacnana

86 Ypok-kouhepenius "PagnoakTHBHBIC U3TyYCHHS B

NpUPOAE, MEAUIIUHE, TEXHUKE"




87

SAnepHble peakuyu. 3aKOHbI COXPaHEHUS
3apsI0BOIO U MacCCOBOT'O YHCET

88

89

DHeprus CBA3U aTOMHBIX siiep. CBsi3b Macchl U
SHEPTUU

Pemenue 3agau no reme "Saepueie peakiuu'

90

PeaKI_II/II/I CHUHTC3a U ACJIICHUA AOCP. HUcrounukn
sHeprun CoJiHIIa U 3BE3NT

91

92

93

Ypok-koHhepenus "SnepHas sHEpreTUKa.
JlelicTBUS paJlOaKTUBHBIX U3JIyUYECHHUI Ha )KUBbBIC
opraHu3msl"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
"DJIEeKTPOMArHUTHOE MOJIe. DJIEKTPOMArHUTHbIE
BOJIHBL. KBaHTOBBIE siBeHUS"

Kontponbhas padota mo teme "DIeKTpOMarHUTHOE

roJsie. DIeKTPOMarHuTHbIE BOJIHbI. KBaHTOBbBIE
SIBJICHUS"

94

95

96

97

[ToBTOpenue, 06061eHune. JJaboparopHsie paboThI
o kypcy "Bzaumopeiicreue ten"

IToBTrOopenue, o6o0mieHue. Penienne pacueTHbIX U
Ka4deCTBEHHBIX 3aj1a4 110 Teme "'TermIoBbie
npouecch”

IToBTrOopenue, o6o0meHue. Pernenne pacueTHbIX U
KadyecTBeHHBIX 3a7a4 no Teme "KIIJ[ TemnoBsix
nBUTatenei”

[ToBTOpenue, o6o0IeHNe. Perenue pacueTHbIX U

KayeCTBEHHBIX 3aaa4 no Teme "KIIJ
ANEKTPOYCTaHOBOK"




08 [ToBTOpenue, 0606menue. Jlaboparopasie paboThI 1 1
1o kypcy "CBeToBble siBJICHUS"

99 [ToBTropenue, 0600menue. Pabora ¢ TekcTamu 1o 1
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKeE"
[ToBTOpenue, o600menue. Pabora ¢ TekcTamu 1o

100 1
teme "Konebanus u BosHbI"

101 [ToBTOpenue, 0600menue. Pabora ¢ Tekctamu 1mo 1
teme "CBeToBbIC ABICHUS"

102 [ToBTOpenue, 0600menue. Pabora ¢ Tekctamu 1mo 1
teme "KBanToBas u sinepHas ¢puzuka'

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27






YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 7 knacce/ [epsimkun A.B., O611ecTBO ¢ OrpaHUuYeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akuinoneprnoe odiectBo «M3aaTenbeTBo
«IIpocBenienue»

» Gusuka, 8 kiacc/ [epsimkun A.B., O01IECTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aarenbcTBO
«ITpocsemenue»

» Gusuka, 9 knacc/ [epsimkun A.B., I'yrHuk E.M., O611ecTBO ¢ OrpaHUYeHHOM
0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe o61ectBo «M3naTenbeTBo

((HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://edsoo.ru/Predmet_Fizika.htm

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/






