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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€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 METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
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-HAYUYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, MPEIOCTaBIsIeT Hanbosee 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 ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4YHbIC
JI0Ka3aTeNbCTBA JUIs TOJTyYeHHS BHIBOIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH 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 HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHHMSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (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, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 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,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBoautcs 204 daca: B 7 kitacce — 68 yacoB (2 yaca B HENel0), B 8
Kiacce — 68 dacoB (2 waca B Hezenmo0), B 9 kimacce — 29aca (249aca B HEIEIIO).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX 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. SIBneHus npuponbl. 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-HAay4YHbII METOJ| TO3HAHMA: HAOIIOJACHHWE, NMOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

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

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

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

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



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. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTM JBMXKEHMS 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. SIBJIEHUE TATOTEHUS U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANIPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomercTByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOJE 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. CIl0)XeHue CUJI, HaIlPaBJIEHHBIX IO OJHOU MPSMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeaHel CKOPOCTH CKOJBbKEHHUs Opycka WIM IIapHKa II0
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
IPYKUHBI OT IPUIOKEHHOU CHJIBI.

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

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



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT riayOunbl. ['mapocratmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCcTBOBAaHUSA
BO3MyImIHONW 000youku 3emiu. OmbiT Toppuuennu. M3mepenue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue 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 BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPY>KEHUE TeJl B 3aBUCUMOCTU 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  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
MOTPYKEHHOE B KUJKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE 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.

Mexanuueckas osHeprud. KuHernueckas ¢ IMOTEHUUAJIbHAs JHEPTUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOU IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

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

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OIMbIThI, NOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUU.

Mopnenu TBEPAOrO, JKUIKOTO W Ta3000pa3HOTO COCTOSHUM BELIECTBA.
Kpucrammueckue u amopdusie tena. O0bsiCHEHWE CBOWCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJSPHO--KUHETUUECKOW TEOPHH.
CmaunBaHNe U KallWUISIPHBIE sIBJIEHUS. TemioBoe pacliupeHre U CKaTHe.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH DJHEpPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

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

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHSL.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
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 coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMIPHUIIA.

OnbITHl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JayXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

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

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropst4er BOJIBL.

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

OnpenesieHue yaeabHON TEMJIOEMKOCTH BellleCTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OnpenesieHue OTHOCUTEIBLHOM BJIAKHOCTH BO3/1yXA.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsnoB. BzaumopelicTBue
3apsoKeHHBIX  Ted. 3akoH KyjnoHa (3aBUCHMOCTH  CHJIBI  B3aMMOJCHCTBUS
3apsKEHHBIX TEJI OT BEJIMYMHBI 3aPsI0B U PACCTOSTHUS MEXKy TeJIaMu ).

DnexkTpuueckoe mosie. Hampsok€HHOCTH 2yieKTpuueckoro moJjis. Ilpuniun
CYIIEPIO3MIIMU IEKTPUICCKUX IM0JIeH (Ha KaueCTBEHHOM YPOBHE).



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

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUioBoe,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B KUJIKOCTSIX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBaTenbHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota © MOIIHOCTH dJIeKTpUYecKoro Toka. 3akoH JDxoyns—JleHna.
DIEeKTpUYECKHUE LENU U MOTPEOUTENN dIEKTpUUYecKoi sHeprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noie. MaruuTHoe mosie 3eMJIM M €ro 3HauyeHHWe I KU3HU Ha 3emie. OnbIT
Opcrena. MarouTHOE NoJie€ 3JIEKTPUYECKOro ToKa. [[puMeHeHne 31eKTpoOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

OnbiTel @apajies. SBieHNE dIEKTPOMAarHuTHON MHAYKIMU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DIEeKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOUYHUKAX DHEPTHUU.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
M cToOYHNKH TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. U3Mmepenne 351eKTpuuecKkoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX 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 TOJII 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 v o ow

10.

11.

12.

13.

14.

15.

16.
17.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u npoBepka padoThl 3JIEKTPUUYECKOH LeNH MOCTOSIHHOT0 TOKA.
N3mepenne u peryjJnpoBaHue CUJIbI TOKA.

N3mepenne u peryjJiMpoBaHue HATIPSKEHUS.

HccaenoBanue 3aBUCUMOCTH CHJIbI TOKA, HAYILIEr0 Yepe3 pe3nucTop, OT
CONPOTHUBJICHUS PE3UCTOPA U HANIPSAKEHUS HA Pe3UcTope.

OMBITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU

PE3UCTOPOB.
Omnpenenenue padoTbl 3JIEKTPHUYECKOr0 TOKAa, WAYILIEro 4epe3
pe3ucTop.
OnpenesieHue MONIIHOCTH 3JIEKTPUYECKOI0 TOKA, BbIAeIsieMOd Ha
pe3ucrope.

HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO Yepe3 JIAMITOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBHS TIOCTOSTHHBIX MarHUTOB.
W3yueHnne MarHUTHOTO TTOJISI IIOCTOSTHHBIX MAarHUTOB IPU UX 00bETMHCHUN
U Pa3/CIICHUN.

HccnenoBanre nedCcTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIONTUE 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIKHA C TOKOM M MarHUTa OT CHJIBI TOKA W HAIPaBJICHUS TOKA B KaTYIIIKE.



18. M3y4yeHue neicTBUSA MarHUTHOTO MOJIS HAa IIPOBOJHUK C TOKOM.

19. KoncTrpyupoBanue u u3yueHue padoThl 3JIeKTPOABUIATEJIS.

20. U3mepenue KIIJI anmekTpoaBUraTeIbHOW yCTaHOBKH.

21. OnBITEI IO MCCIIEIOBAHUIO SIBJICHUS DJJICKTPOMArHUTHONW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HAINPABICHUS WHIYKIIMOHHOTO

TOKa.
9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.
Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMUYECKOTO JABWXKEHUs. PaBHOMepHOE mpsiMONIMHENHOE
nBrkeHue. HepaBHoMmepHOoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.
VYckopenue. PaBHOyckopeHHOe NpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnwiTel ['anues.
PaBHoMepHOE nBMKEHHE 1O OKpyx)HOCTH. Ilepron u yacTtota oOpaileHHs .
JInHerHasa u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHUE.
ITepBeiit 3ak0H HproTtona. Bropoi 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHIMT CynepO3ULUN CHJL.
Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUS.
Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.
PaBHOBecue maTtepuanbHON TOUYKU. AOCOIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIIIEHHON OChIO BpaieHusi. MomeHT cuiibl. LleHTp TsikecTn.
Nmvnynec tena. Mi3menenue mmmyiibca. UMmynibe CUiibl. 3aKOH COXPaHEHUS
MMIyJibca. PeakTuBHOE NBUKEHUE.
Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaIbHAS PHEPTUS TEJIa, OHIATOrO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NpykuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.
Hemoncmpayuu.
1. HalnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell
OTCYETA.

2. CpaBHEHME MyTeW W TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PAa3HbIX TEJl OTCUETA.
N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJTMHEWMHOTO JIBUKEHHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.



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

HaOnronenune ABUAKEHUS Tella M0 OKPYKHOCTH.

HaOnronenre MexaHUn4eCcKuX sIBICHUN, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexxkay» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO
KaOuHeTa (QPU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAacChl T€ja M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

M3MeHeHne Beca Tela IMpu yCKOPEHHOM JBUKECHUH.

[lepenaya uMItyabca pu B3auMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEll.

CoxpaHeHre UMIYJIbCca MPU HEYTIPYTOM B3aUMOICHCTBUM.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
Hab6nrogenune peakTUBHOTO ABUKECHUSI.

CoxpaHeHHe MEXaHUYECKON YHEPTUU PHU CBOOOTHOM TaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa M JAJIBHEWUIIEro paBHOMEPHOIO
JBM>KCHUS IIAPUKA WIIN TEIEKKH.

OrnpeneneHue CpeaHeil CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenue yCKOpPEHMs Tejla NPU PABHOYCKOPEHHOM JBHKEHUH I10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH NPH PABHOYCKOPEHHOM
ABHKEHNH 0€e3 HAYAJIbHOW CKOPOCTH.

[IpoBepka TruIOTE3bl: €CIM MpPHU PABHOYCKOPEHHOM JIBJKEHHH 0O€3
HAa4aJIbHOW CKOPOCTH IIyTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHE TPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHHUS CKOJIBKEHUS OT CHUJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhuIeHTa TPEHUST CKOJIbKEHUS.

OnpeneneHue KECTKOCTU NPYKUHBL.

Omnpenenenre padoThl CUJIbI TPEHUS IPY PABHOMEPHOM JIBUYKEHUU TEJa I10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIOPYTOCTH TpU  THOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yueHune 3aK0HAa COXpaHEHUsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M 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 MEXaHUYECKHX BOJH. IIpomonbHble 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. HaOmronenue kojieOaHUM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YOPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUH U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUMN PE30OHAHC.

./Iaﬁopamopubte pabomul u onvimol.

1. OnpeneneHue dYacTOThl W Mepuojia KOJEeOaHMH MaTeMaTUYECKOTO
MasTHHKA.
OmnpeneneHue 4acTOThl U MEpUOAa KOJICOaHUN NPYKUHHOTO MasiTHUKA.

3. HccaenoBanue 3aBHCHMOCTH NEPHOAA KOJIEOAHWH IMOABELIEHHOIO K
HHMTH Ipy3a OT JVIHHbI HUTH.

4. WccnenoBanue 3aBUCUMOCTH IIEpUOIA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Irpysa.

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

6. OmBITBI, JIEMOHCTPUPYIOLME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI.

7. W3mepenne yckopeHHs CBOOOAHOIO NaIeHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

MarnurtHoe nosie. MTHayKuuss MarHuTHOTO TTOJIA.

MarauTHoOE 1oJI€ MTOCTOSTHHBIX MAarHUTOB. JIelCTBME MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM M JIBHKYIIYIOCS 3apsbKeHHYI0 yactuny. Cuna Amnepa u cuna
Jlopenya. SIBnenue snexrpoMarauTHoN nHayKunu. Oneitel @apanes. [IpaBuiio
Jlenma. DnexTpomMarHuTHbIe Koaebanus. KonebamenvHwviii KOHMYp.
Inexkmpoeenepamop. Ilepemennviii mox. Tpauncghopmamop. Ilepenada
AIEKTPUYECKON IHEPIUH HAa PACCTOSTHUE. DJIEKTPOMArHUTHBIE BOJHBI U UX
CBOMCTBA. [Ipunyunsl paouoceszu u meaiesudeHus. Bausuue 31eKmpomacHummbix
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usnyyeHul Ha dxcusvle opearusmvl. CBET - JIIEKTPOMArHUTHBIE BoJIHA. CKOPOCTh
ceta. [lucnepcus ceeta. Mumepghepenyus u ougpaxyus ceema.
[[Ixana 3J€eKTPOMArHUTHBIX BOJIH. MCMONB30BaHNE 3JIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBSI3H.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimeol.

1. M3ydeHue CBOMNCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOWIIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ IBJIEHHUS.

[TostHOE  BHYTpEHHEE OTpakeHHE CBeTa. VICIoab30BaHUE  MOJHOIO
BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAAX.

OnTuyeckas cucreMa (hporoanmnapara, MUKpOCKOIIA U TEJIECKOMa.

Paznoxenue Oemoro cBera B cnekTp. Omnbitel Hbtorona. Crnoxkenue
CIIEKTpaJIbHBIX LIBETOB. /{ucniepcus ceeTa.

Hemoncmpauuu.

1. TlomydyeHue n3o0paxeHuil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

2. OnTHYecKuu CBETOBO/I.

3. Ilpunuun geiictBus poroanmnapara, MUKpPOCKOIIA U TEJIECKOMA.

4. PaznosxeHue 6enoro cBeTa B CIEKTP.

5. Ilomyuenue Genoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol.

1. OmbITHI 110 PA3NOKEHUIO OEIOr0 CBETA B CIIEKTP.

2. OmbITHI TIO BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHM Yepe3

[IBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omneitel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHne u noromenne ceera aroMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PannoaktuBHOCTE. AJb(a-, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO
anpa. HyxioHnas wmoxaens aromHoro sapa. HM3oromsl.  PagmoakTuBHBIE
npeBpatenus. [lepron nmonypacnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEpruM. Peakuum cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JeMCTBUS pPagUOAKTUBHBIX HW3JIyYEHUNW HA IKUBBIE
OpTraHU3MBI.

Hemoncmpayuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.



3. CnekTtp BomOpoJa.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

6. Perucrtpanus n3nydeHus OpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY
nyTH (1o ¢otorpadusm).

3. M3mepenue pagnoakTuBHOTO (hoHa.

Crtpoenue u 3BoJIOIIUS BeesieHHOM.
['eoneHTpryeckass W TEIUMOLCHTPUYECKAass CHUCTEMbl Mupa. Puznyeckas

npupoaa HebecHbix Tes ConmHeuHoM cucteMbl. [Iponcxoxaenue CoHeUHOM

cucrtembl. Pusmueckas npupona Comxua u 3Be3n. Crtpoenue BceeneHHOM.

Osomonusa Beenennon. [ unoresa boinbmoro B3peiBa

IHoBTOpPHUTEIBLHO-0000IIAKINNH MOAYIb.

[ToBTOpHUTENBEHO--000011IAOIINIT MOTYJIb IIPEIHA3HAYEH JJIsl CUCTEMATHU3alluN
1 000011IEHNS TPEAMETHOTO COACPKAHUSA U OTBITA IEATEIbHOCTH, IPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKH, a TakKe ISl MOJATOTOBKM K OCHOBHOMY
rOCy/IJapCTBEHHOMY JK3aMeHy IO (u3uke sl o0ydaroluxcs, BhIOpAaBIIUX 3TOT
y4€OHBIN MIpeIMeT.

[Ipu M3y4eHUM TAHHOIO MOJIYJIA PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUJBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAy4HBIX METOAOB HCCIEIOBAHMS
SBJICHUN MPUPOAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBICHATH (PU3HUECKUE
SBJICHHS, TPUMEHSS TOJYyYEHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMIIMATBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3/ena peaausyercs 3a
CU€T TOrO, YTO OOYyUaIOLIUECs BBITOJIHAIOT 3a/1aHuUs, B KOTOPBIX UM IpejIaraercs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUU pAaclo3HaBaTh M HAYYHO OOBSICHATH
bu3nyeckue BICHUS B OKPYIKAIOIIEH NMPUPO/IE U TOBCEAHEBHOM KU3HU;

UCIT0JIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YHUCIIe IS IPOBEPKU TMITOTE3 U MOJYUEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHble OCHOBBI HambOoOJee BaXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEP, TPAKTUUECKOTO MCIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
HHEPrUy Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
HHEPTUU.



IINIAHUPYEMBIE PE3YJIbTATBI 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 GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

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

— IEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpaKJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 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 ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MUECKOW HAayKd KaK MOIIHOTO HHCTPyMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLUMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS 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) Tpy10BOr0o BOCIIUTAHUS:



— AKTUBHO€ y4YacTHE B PEIICHUHM MPaKTUYECKUX 3a1ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;
— WHTEPEC K MPAKTUICCKOMY H3yUYCHUIO TPOdeCChid, CBSI3aHHBIX C (DU3UKOMH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JIaCTU OKpY’KaloIIeW Ccpenbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelIeHMUS;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHUU HCCIEAOBAaHUN U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
TIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIINPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

— Oco3HaHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00J1aCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OILICHKAa CBOMX JACHCTBHI C YyYETOM BIIMSHHUS HAa OKPYKAIOUIYIO CpELy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TaTh BBIBOJIBI C UCIIOIB30BAHUEM JETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYEeCKUX BEJIUYUH;

CaMOCTOSITENTLHO BBIOUPATh CIIOCO0 perieHus yueOHol pusnaeckoit 3aaaun
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

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

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
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;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

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 NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO 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 €€ JMOCTIKEHUIO: paclpedesaiTh poiH, OOCYXIaTh MpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJIECHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsX, TPEOYIOIIMX
JUIS pelieHns (pU3NUeCcKux 3HaHU;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYaJbHOE, TPHUHITHE PEIICHUs 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:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYAllMU U IIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh NPUYUHBI  JOCTHXKEHHUS  (HEIOCTHXKEHHUS) Ppe3yJbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh c€0s1 HA MECTO APYTOro YeJIOBEKa B X0/I€ CIIOpa UM JUCKYCCHH Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIOro;



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MpU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
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  MOHATHSA:  (U3MUECKME M XUMHYECKHUE  SIBJICHMS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEpPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, pPAaBHOACHCTBYIOIIAs
cuna, jaedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHus (Aud@dy3us, TEIIOBOE JBH)KEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUsl, Iepeada JaBJIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE [1aBJICHWE, IUIABAHHME TEJ, MPEBPALLEHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBIICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pPbIO, pblYaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33]auy B yUeOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHSs CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, 1aBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CUJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(PGUIUMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHUUAIbHAST JHEpPrusi), MpU ONUCAHUM NPABWIBHO TPAaKTOBAThH
(bu3nYECKUil CMBICI UCTIONb3YEMbIX BEJTUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(GU3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduKku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKUE SBICHUS W IPOIECCHI,
UCIIOJIB3Ysl TIpaBUJia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO pPaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
OHEPruM, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (PM3UYECKUE SBJICHHSI, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTYallMi NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CJICJCTBEHHBIE CBSA3HU, CTPOUTh OObsiCHEHUE U3 12
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

peumars pacy€THbe 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
dbopmybl, CBs3bIBatONIME (PU3WYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBHSI 33/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (hHU3UUECKUE
BEJIMYMHBI B (DOPMyJIbl UM MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIMUMBIC JJI PEIICHUS 3a/a4, OLIEHUBATh PEATUCTUUYHOCTD
NOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO pPEIIUTh TpPH TMOMOIIU
(bu3HMYEeCKUX METOJIOB, B OMTMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MPEANoIoKEHUE (TUMOTE3Y ), pa3InyaTh U UHTEPIPETUPOBATH MTOTYUECHHBIN
pe3yJibTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yibTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUN WA
bu3YecKuX CBOMCTB TeN: (HOPMYITHUPOBATH TPOBEPSIEMbIE MPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYyI0BaHUs, 3alIUCHIBATh X0
OmbITa U POPMYJIUPOBATH BHIBOJIBL;

BBINOJIHATh MPSIMBIE U3MEPEHUS] PACCTOSIHUS, BPEMEHH, MacCChl Tela,
o0béMa, CHUJBI M TEMIEpaTypbl C HCIOJB30BAHMEM aHAJIOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/ITaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIpYrol ¢ HCHOJb30BAHUEM NPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PaBHOMEPHO JBHXKYILETOCA T€JIa OT BPEMEHH JBU>KEHUSI TEJIA, CUIIbI TPCHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOIIAJN CONPUKOCHOBEHUS TEJI, CHJIbI
YOPYTOCTH OT Y/UTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUJIBI OT 00BhEMa
MOrPYKEHHOM YacTH Tejla U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHUsl TeJ, YCIOBUN pPAaBHOBECHs pblyara u OJOKOB), y4acCTBOBAaTh B



IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUSA, COOUpaThb YCTAaHOBKY U
BBITIOJHATh W3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJEC
MPEJIOKEHHBIX TaOMuIl W TpaduKOB, AelaTh BBIBOJBI MO Pe3yJibTaTam
UCCJIeI0BAHNUS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTByIOIas Ha TMOrPYXEHHOE B
KUIKOCTh  TeNo, KOIDPUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CJIeAysd NPEJIOKEHHON HHCTPYKUUHU: TMPU BBINOTHECHUH
U3MEpPEHUI CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHHE NCKOMOM BEJIUYHNHBI;

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

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIOIIMECS COCYAbl, OapoMerp,
phIYar, MOJBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
MNOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN TIpecc,
MaHOMETP, BBICOTOMED, MOPIUIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HM 1711 oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOJICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHMS B OKPYXKAIOLLEH CPENE;

OCYUIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS Pa3MYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYUBONM WM MOXKET OBITH
HEJ0CTOBEPHOM;

WCTIOJTb30BaTh MPH BHITIOJHEHUH YUEOHBIX 33aJaHUIl HAyYHO--TIOMYJISIPHYIO
JaUTEepaTypy (HPU3HUECKOTO COAepKaHMs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BiageTb NpuU€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeodpazoBanusi HHGOPMAIIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHBIE U YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMaIUU (HU3HUECKOTO COIEPIKaHUS, B TOM



YyucIie myOJInyHO AesiaTh 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 COOTBETCTBHH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIbBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/JICCTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOIIHX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCITIOJI30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBU)KCHHUE
aTOMOB U MOJIEKYJI, arPEraTHhIE COCTOSIHUS BEILECTBA, KPUCTAJUINYECKHUE U
amop(HbIE TeNa, HACBHIIECHHBIH M HEHACBHIIIEHHBIM Map, BIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSS HHEPrus, TEIJIOBOM JBUTATENb,
AIIEMEHTAPHBIN JJIEKTPUUYECKHUM 3apsil, HIEKTPUUECKOE I0JIE, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe M cxkKaTue, Teronepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWJUIIPHBIE SIBJICHMS, UCIIAPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTaUIM3anus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3ITy4YECHHE),
NIEKTPU3aLUs TEJ, B3aUMOJEHCTBHE 3apsA0B, NEHCTBUS IEKTPUUECKOrO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEWCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKIIKSA)
N0 ONHCAHWID WX XapaKTEpHbIX CBOMCTB MU HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaThb HPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpY’XKalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBJIICHUS B NPUPOJIE:
NOBEPXHOCTHOE HATSHKEHUWE W KanWULIpHbIE SBIEHUS B NPUPOJE,
KpUCTaUIbl B Tmpupoe, usnydenue ConHIla, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AIEKTPUUECKUE
SBJICHUSI B aTMoc(epe, dJIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHWTHOE
noJie 3emii, Apei @ MoIroCcoB, pojIb MArHUTHOTO MOJIS JUIs )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHME, MPU 3TOM MEPEBOJUTH MPAKTHUECKYIO 3a/layy B
y4eOHYI0, BBIACNSTh CYLIECTBEHHbIE CBOMCTBa (MpHU3HAKH) (PU3MUYECKUX
SIBJICHUM;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TeN U (PU3NUYECKHUE SIBICHUS, UCTIOIb3YS
duznyeckue BEIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIJIOTHI, yJeNbHAsg TEMJIOEMKOCTh BEIECTBA, VyJAEJbHAas TeIuloTa



IUTaBIICHUS, yJelbHAsl TEIJIoTa 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 MOIHOCTD AIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIB3YEMBIX BETTMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXoAUTh (POPMYJIbI, CBSI3BIBAIOIIUE JIaHHYI0 (U3NYECKYIO BEJIUYUHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TpaUKU H3YYEHHBIX 3aBHUCHUMOCTEU
(u3NYECKUX BEJINUMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE TMOJIOKEHUS MOJEKYIAPHO--KHHETUYECKON TEOPHUH
CTPOEHHMSI BEIECTBA, MPUHLMUII CYNEPHO3UIMH TMOJIeH (HAa KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa aJis yyacTKa LEenu, 3aKOH
Jlxoyns—JIeHna, 3aKOH COXpaHEHUs SDHEPIUH, 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: BbIABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1—2 JTIOTHYECKUX
1IaroB C ONOpod Ha 1—2 W3y4YEeHHBIX CBOWMCTBA (PUBMYECKHUX SIBICHHI,
($U3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemiateh pacu€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJb3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCJIOBUS 3a/lauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEOoOXoauMble JUIsl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETMYNHBI C U3BECTHBIMU JAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU HOMOIIU
(U3MYECKUX METOOB, HCIOJb3yS OMNHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
(buznyecKux CBOWCTB TN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD 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 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpPMYJIUPOBATH
IIPOBEpPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUsl, OMUCHIBATH XO/1 OTIbITAa U (HOPMYITUPOBATH BHIBO/IbI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIIBHON BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIUYHH, CPAaBHUBATH PE3yJbTaTh
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOMN MOTPEITHOCTH;

MPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C UCHOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN  (3aBUCUMOCTh
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAN IOMEPEYHOro
CEUEHMS U YACIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANOpsDKEHUS Ha  [POBOJHUKE,
UCCJIENOBAHUE TIOCIENOBATENIBHOIO M INApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEJIO)KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOIUI] U TPaPUKOB, 1e/1aTh
BBIBOJIBI 11O pE3yJIbTaTaM UCCIIEIOBAHMS;

IPOBOJAUTHh KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yJelibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUEHUE 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, TUTPOMETD, MapoBasi TypOUHa, aMIIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpuMepsl), AIEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWMCTBax (DPM3MUYECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPHUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENed C
NOCJIEIOBATEIbHBIM U MAPAJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3audas
YCJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUECKUX 1IETEH;



OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecriedeHusi 0€30MacHOCTH MpHU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3I0POBbsI U COOIIOACHUSI HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYXKAIOIEeH cpere;

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

UCTIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 33aJaHHi HAYYHO--TIOMYJISIPHYIO
JUTEepaTypy HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BiaAeTh NpuUEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIIAT PE3YIbTAThI MPOSKTHON
WJIA UCCIIEZIOBATENBCKOM AESITEIbHOCTH, IIPH STOM T'PAaMOTHO HCIOJIb30BaTh
U3YYCHHbI TOHSATUHHBIM anmapaT Kypca (U3HMKH, COIpPOBOXKAAThH
BBICTYIUICHUE NIPE3CHTALIUEH;

IpU BBIMIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBAaHUA (PU3UIECKUX
MPOIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTD TPYIIIbI, BHICTPaUBaTh KOMMYHHKAaTUBHOE 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, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, aeopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHMYECKUE KOJICOAHUs U
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHUTHBIE BOJHBI, ITKAIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJdbHO30PKOCTb,
CIIEKTPBbI UCITYCKaHUs U TOIJIOLIECHUs, alibda-, 6eTa- U raMMa-u3JIydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHUEe TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TEJ, PEaKTUBHOE ABIDKEHHE, KojeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
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 OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PpEAKTUBHOE
JBIDKCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
3€MIIETPSICEHHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO0, LIBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX HW3JIyYEHUNA Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHUS, 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
MPY>KUHBI, KHHETHYECKas YHEPTHUSI, TOJIHASI MEXaHUUYECKasl SHEPTUsl, IEPUOJL
U YacToTa KojeOaHWid, JUIMHA BOJHBI, [POMKOCTh 3ByKa M BbICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeidb MPEJIOMJICHUS Cpelbl), MpHU OINHUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUeHUs W €IUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHMSI 3apsJI0BOIO U MACCOBOTO YUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a7]a4i (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3a7jauy 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BBIOUPATh 3aKOHBI U (POPMYJIbL,
HEOOXOJQUMBIC [IJISl PEIIeHUs, TMPOBOAUTh pPAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpSJIKa
NPOBENCHUS]  UCCIENOBAHUS, JI€JIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUHN U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(¢u3MYecKuX CBOMCTB Ten (M3ydyeHHE BTOpPOro 3akoHa HbloTOHA, 3aKoHa
COXpaHEHUs! HHEPruu, 3aBUCUMOCTh Mepuoia KoieOaHWl MNpYKMHHOIO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUH, NPSIMOIMHENHOE paclpOCTPaHEHHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakeHWsl MpeaMera B cOOMparouiei
JMH3€, HAOJIOJEHUE CIUIOIIHBIX M JIMHEWMYaThIX CHEKTPOB HW3ITyUEHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
00Opy10BaHUs, OMUCHIBATh X0/l OTbITAa U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesss
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crmocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

POBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH 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 yrIjla MaJeHUs W yria MpeloMJIeHUs OT YIJa
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh



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

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOJ
KOJICOaHU MaTeMaTH4eCKOro M MPY>KMHHOTO MASTHUKOB, ONTHYECKAs
cwia coOuparomeid JHMH3bI, pPaJAMOAKTUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPCHHUS, CIEaysl TPEII0KEHHON WHCTPYKIIMH, BBIYUCIATH 3HAYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIBTATHI C YUETOM 3aITaHHOMN
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, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

UCITIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHur  y4eOHO--TIPaKTUYECKUX 3a/ad, OINTHYECKHE CXEMbl IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;
NPUBOAUTh  NpUMEpPhl  (HAXOAUTh  WHGOpPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCETHEBHOM
KU3HH JJ1s1 oOecriedeHusi 0€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHUS 37I0POBBS M COOTIOICHHS HOPM
IKOJIOTUYECKOTO TOBEJCHHS B OKPY KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamMu (U3HUUECKOTO COJICpKaHUS B
HNuTtepHeTe, caMOCTOSATENBHO (HOPMYIIHUPYSI TIOMCKOBBIN 3aMpOC, HAXOAUTh
MyTH ONPEACIICHUS IOCTOBEPHOCTH MOJyYeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOJTHUTEIHHBIX UCTOUYHHKOB;



UCIIOJIb30BAaTh MPH BHINIOJHEHUH YUEOHBIX 33aJJaHUI HAyYHO--TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
H3HKa - Hayka O Hpupole https://m.edso0.ru/7f416194
bubmuoreka [{OK
1.2 dusnyecKkue BETMIUHBI 2 1
https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 EctecTBenHOHA i METOJ] TIO3HA 2 1
TOCTROHHORAYTHRIM METON HOSHARMA https://m.eds00.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 CrtpoeHue BemecTBa 1
TPOCHHC BELIECTR https://m.edso00.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubnunoreka LIOK
2.3 ArperaTHble COCTOSIHHS BEIECTBa 2
p H https://m.eds00.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHue u B3auMo/ielicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa HOK

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

bubnunoreka LIOK

32 Hrepiuitd, Macca, IOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTENH H Ia30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTBIC MEXAHHIMET https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'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
https://m.edsoo.ru/7f416194

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgea 1. TermioBble iBJICHUSA
. bubnuorexa [JOK
1.1 CtpoeHue u CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 3
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 2
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMAHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undpoBbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro 9 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BzaumopetictBue Ten 13 1 2
A https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXPaHEHUS 8 2
P https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 30
Pa3zpnen 2. Mexanuveckne KoJie0aHUS U BOJHBI
21 Mexaaundeckue Kojaebanus. Mexanndeckue 7 1 1 bubmuorexa [JOK
' BOJIHBL. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 7
Pa3nen 3. DjieKTPOMArHUTHOE MOJIE€ U YJIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 1 1 bubnmoreka [JOK
' AJIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 11
Pa3znen 4. CBeToBbI€ SIBJICHUA
bubnmuotexa [JOK
4.1 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 1 noumorexa 1

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

bubmuorexa [JOK

4.2 Paznoxenue 6eoro cBera B CIIEKTP 2 1 httos://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 3
Pa3gen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
51 n 4 1
CITyCKaHUE U TOTJIOIIECHHE CBETa aTOMOM htts://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 4 1
(CTpOCHI1e ATOMHOIO S1pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 7 2
5.3 JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3nen 6. Ctpoenue u 3BoJionusi Beenennoi.
6.1 CocraB, CTpOCHHE U IPOUCXOKICHUE 5 bubnnoreka [JOK
' CoJTHEUHOM CUCTEMBI https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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KanengapHo-temaTuyeckoe IJIaHUPOBaHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Hara uudgposbie
Nenm/m Tema ypoka Kontposbubie IIpakTnueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
®du3rka — HayKa 0 IpUpo/IE.
1 SIBnennsa npuponsl. dusnyeckue 1
SBJICHUS
5 Ouznyeckue BenuynHbl. Mi3mMepenue 1
bu3nYECKUX BETUYHH.U3MEPEHUE
JlaGopaTtopnast pabota Ne 1
3 "OnpeneseHue eHbI ICTICHUS 1 1
U3MepUTENBbHOTrOo pudopa”
4 ITorpemHocTh U TOYHOCTH 1
U3MEPEHUMN
MeTto1b1 Hay4HOTO TIO3HAHMSI.
5 Onucanue GpU3NUECKUX SBICHUH C 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff09f72a
MOMOMUIBIO MOJIeeH
Crpoenue Bemectsa. OnbITHI,
6 JIOKa3bIBaIOIINE JUCKPETHOE 1 bubnmorera LHOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILLIECTBA
7 JlaGopatopHast pabota Ne2 1 1 bu6muoreka [JOK
«3mepeHne pa3zMepoB MabIX TEID» https://m.edsoo.ru/ff0a013e
JBmwxenue monexyst. CKOpocTh
8 JIBIDKEHUS MOJIEKYJT U TeMIIepaTypa 1
Tena.



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

BzaumoperictBue Monekys

10 ArperaTHbple COCTOSIHHSI BEIIECTBA
Oco0OeHHOCTH arperaTHbIX
cocTtostHui Boibl. O000IIeHHE 11O bubnuorexa [IOK

11
pazneny «llepBoHauasibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUHU BEIIIECTBA»

Mexannueckoe OBMIKEHHUE.
12 PaBHOMepHOE 1 HEpABHOMEPHOE bubmorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHUE
bubnunoreka LIOK
13 Ckopoctb. Enuanne! ckopoctu
P . . p https://m.edsoo.ru/ff0a079c
14 Pacuer myTy ¥ BpeMeHH IBHKEHUS bubmorexa HOK
y p a https://m.edsoo.ru/ff0a0ae4

15 HNuepuns. Macca — mepa
WHEPTHOCTH TeJ
JlaGopaTtopHnast pabota Ne 3

16 «H3mepenne Maccsl Tela Ha bubnnorexa [IOK

P https://m.edsoo.ru/ff0a0c10
PBIUQKHBIX BECAX.»

17 IInoTHOCTE BellecTBa.

18 PacueT macchel 1 00beMa Tema 1Mo ero bubmmoteka IIOK
MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTtopnast pabota Ne3

19 «Omnpenenenre 06beMa U MIOTHOCTH
TBEPAOTO TEIa»

20 Pemenne 3agau mo treme "I11O0THOCTD bubnunorexa LIOK

BerecTna"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

21 B3auMoaercTeus Teir. Cuiia
yrpyroctu. 3akoH ['yka.

22 SIBnenue Tarorenusa. Cuia TSHKECTH
CBA3b MEXKy CUIION TSKECTH U

23 Maccol tena. Bec Tena. Pemenue bubmorexa HOK

e ) \ https://m.edsoo.ru/ff0a1778
3a1a4 1o reme "Cuiia TSHKeCTH
Cuia TSHKECTH Ha IPYrux IDIaHeTax.
24 dusnueckue xa axfg UCTUKHA bubmorexa HOK
p p https://m.edsoo.ru/ff0a1502
ILUTAHET
Hsmepenue cwit. lunamomerp

o5 JlabopaTtopnast pabota No4 bubmmoreka [JOK
«I"'pagyupoBaHue NnpyxUHbI U https://m.edsoo.ru/ff0al8cc
U3MEpEeHHNe CUl TMHAMOMETPOM

bubmmoteka IIOK
26 Bec tena. HeBecomocTn
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAIIPaBJIEHHbIX
27 110 OJTHOM MPSIMOM bubmorexa [TOK
. P ’ https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIIAS CHIT

28 Pemrenue 3agad mo reme
"PaBHoelicTBYIOIIAs CHIT"

29 Cuia Tpenusi u e€ Buapl. TpeHue B bubnmnorexa [JOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabota
NeS5«H3ydeHne 3aBUCUMOCTH CHITBI

but6mmoreka [IOK
30 TPEHUS CKOJIbKEHUSI OT CHUJIbI

JAaBJICHUS U XapaKTepa
COIIPpUKACAOIUXCA HOBGpXHOCTGfI»

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

Pemenue 3anau Ha onpeneneHue

31
PaBHOJICHCTBYIONICH CHUIIBI
Pemenne 3amau mo remaM: «Bec
32 tenay, «['paduyueckoe n3obpakeHne bubnmnoreka HOK
crny, « CHIIBD», https://m.edsoo.ru/ff0alde0
«PaBHOAECUCTBYIOIIAS CUI»
Kontponbnas paborta Nel mo Temam:
«MexaHndecKoe IBIKEHIEY,
33 «Macca, II0THOCTEY, «Bec Tenay,
«I"padudaeckoe n300pakeHUE CUID»,
«CHIIBI»
34 Jasnenue. CriocoObl yMEHbILICHUS U bubnuoreka [{OK
YBEJIMYCHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBHCUMOCTD
35 JaBJIEHU ra3a OT 00hEMa bubnmorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEMIEPATypPhI
Ilepenaya naBieHUS TBEPALIMUA
36 TeJ‘IpaMI/I JKUIKOCTSIMU U faBaMI/I bubnmorexa HOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoH ITackains
JlaBieHue B )KUIKOCTH U Tase,
37 BBI3BAHHOE JIEHCTBUEM CHJIBI bubnmorexa HOK
https://m.edsoo.ru/ff0a2718
TSKECTH
38 Pemenue 3agau no teme «JlaBienue bubmuoreka [{OK
B )KMIKOCTH U rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bubnunorexa LIOK
39 Coo011arormecs: COCyIbl.
HHarot A https://m.edsoo.ru/ff0a2970
. Bbubmunorexa IIOK
40 ['unpaBnuueckuit npecc 4

https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manomertpsl. IlopiiaeBon

41 .
KUJKOCTHBIN Hacoc
42 ATtmochepa 3eMiIH U IPUIUHBL e bubnuoreka [JOK
CyLIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
43 Bec Boznyxa. AtmocdepHoe bubmmoreka [JOK
JIaBJICHHE https://m.edsoo.ru/ff0a2b5a
44 N3mepenune arMochepHOTO bubmmoreka [JOK
nasnenus. OneiT Toppuuemn https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO
45 aBJICHUS OT BBICOTHI HQ, OBHEM bubmmorexa [JOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
46 bapometp-anepounsa. ArmocdepHoe bubnnorexa [JOK
JIABJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
47 Pemenue 3amau nmo reme "
ATtmocdepHoe naBieHue"
JlelicTBrE )KUJIKOCTH U Ta3a HA
48 MOTPY>KEHHOE B HUX TEJIO bubmmorexa [JOK
124 ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHas paboTa
49 No6«OmnpeneneHne BHITAIKUBAIOIIEH bubnnorexa [JOK
CHUJIbI, ICMCTBYIONIEH Ha TEO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH
bubnunorexa LIOK
50 IT .B .
TIABATIHE TEIL. DOsMyxOnTapaiue https://m.edsoo.ru/ff0a3a96
JlaGopatopHnast pabotaNe7
o1 «BpIsICHEHNE yCIIOBHM IIJTABAaHUS TEIl

B XXUJKOCTH»



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3a96

52

Pemenne 3amaq mo Temam:
«ITmaBanue cyoB.
BosnyxomnaBanuey, «JlaBienue
TBEPIBIX TEJ, )KUJIKOCTECH U Ta30B)»

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

53

KonTtponpsHas padoraNe2 no Teme
«/laBileHME TBEPIBIX TEI,
KUAKOCTEH U Ta30B»

54

55

56

57

58

Mexannueckast pabora. ExuHuIb
paboTHhL.

MormHocts. EquHuiisl MoiHocT

Vpok-uccienopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noabEMe 1o JectHuie"

IIpocTeie MexaHnu3MBbl. Peryar.
PaBHOBecue cui Ha peruare. MoMeHT
CHWJIEL.

Prruaru B TexHuke, OBITY U IPUPOJIE.
JlaGopatopHas pabota Ne8
«HccnenoBanue ycioBuit
paBHOBECHS pbluara

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3f82

bubmuoreka [IOK
https://m.edsoo.ru/ff0a3f82

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

59

bnoxku. «3010T0€ TpaBUIO»
MEXaHUKH.

60

61

Pemenue 3agau no reme «YcnoBus
paBHOBecCHS pbruara. biiokm»
Koaddunment noneznoro neicTBust
MexaHu3ma. Jlaboparopnas pabota

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



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

N9 «U3mepenne KII/I nmpu noabeme
Teja Mo HAKJIOHHOW TIIOCKOCTH

62 Pemenue 3amau mo reme "Pabora, 1 bubnuorexa [JOK
MotHocTb, KITI" https://m.edsoo.ru/ff0a4c48
MexaHudeckas SHEepTHs.

63 Kunerndeckas u moTeHIMAIbHAS 1 bubmorexa LOK

t https://m.eds00.ru/ff0a4252
SHEPrus

64 3aKOH COXpaHEHUs1 MEXaHUYECKOMN 1 bubmmoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEPUMEHT IO TEME
"DKcnepuMEeHTaIbHOE OIpe/IEICHHUE

65 U3MCHCHUS KnHveTqucxoﬁ u 1 1
MOTEHIIUATIBLHOW SHEPTHH TPH
CKaThIBaHUH TeJia 10 HAKIOHHOM
MJI0CKOCTH"

66 PeweHune 3agay no Teme: «PadoTa u 1
MOIIHOCTb. DHEPIHSI».

67 KonTponbHas padbora no teme 1 bubmmnoreka HOK
«PaboTa 1 MOIIHOCTH. DHEPTH» https://m.edsoo.ru/ff0a4ee6
Pesepsublit ypok. Paborta ¢ Tekctamu

68 o TeMe "MexaHndeckoe 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0a4ffe
JIBKCHHECY.
OBILIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJIIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJICKYT 1
3 Mopenu TBEPIOTO, KUJKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 YKUAKOTO U Ta3000pa3HOT0 COCTOSTHUM 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
bu6nmorexa LIOK
5 Kpucrannmaeckue u amopdHbie Tena 1
p PP https://m.edsoo.ru/ff0a5800
5 CmaunBaHUE M KalTUWJUIIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUE 1 brbmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIepaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBHKEHHS 1
YacTHI]
9 Buyrpennsist sneprus. CriocoObt 1 bu6muoreka [JOK
U3MEHEHUS BHYTPEHHEN DHEPrUu https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

Bunae! Tenonepenauu.

10 TerutonposoguocTs. KoHBEKIINS buGnuorexa [IOK
P ’ ’ https://m.edsoo.ru/ff0a6412
N3nyuenue
KomuuecTBo TeIOTHI. Y aenbpHas

1 TEIJIOEMKOCTh Y paBHEHUE TEIIJIOBOIO Bu6muoteka [JOK
Oananca. Termio000MeH U TETIOBOE https://m.edsoo.ru/ff0a6976
paBHOBeCHE.

Pacuer konnuecTBa TEIIOTHI,
12 HEOOXOAUMOTr0 I HarpEBaHUs TEIa bubnnorexa [IOK
P https://m.edsoo.ru/ff0a7088
Y BBIJICISIEMOTO UM TIPH OXJIKICHUN
Jlaboparopnas pabota Nel
"UccnenoBaHue sSBICHUS bubnuoreka [{OK

13
TEIJI000MEeHa MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BOAbI"

JlaGopatopHas pabota Ne2

14 "Onpenenenue yaeinbHOU
TEIUIOEMKOCTH BemecTBa"

15 DHeprus TOIIMBA. Y IeJbHas TEII0Ta bubmuoreka [JOK
CropaHus https://m.edso0.ru/ff0aébb0
3aKOH COXpaHEHHUs U TIPEBPaICHUS

16 SHEPIUHu BIjVIexaHI/ILIeCKII)/IX EI TEIJIOBBIX bubmorexa [TOK

P https://m.edsoo.ru/ff0a7b5a
mpoIieccax.
ArperaTHble COCTOSIHHSI BEIIECTBA.

17 [InaBneHue u oTBEpIeBaHNE bubnunorexa LIOK
KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIaBJICHHUS

18 [TapooGpazoBaHue U KOHEHCAIUS. bubmuoteka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c

19

Kunenue. Y aenpHas Tennora
apooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCUMOCTb TeMIEPaTypbl KUTICHUS
OT aTMOC(EepHOTO JaBICHUS

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

20

Brnaxxnocts Bo3ayxa. JJabopaTopHast
paborta Ne3"Omnpenenenue
OTHOCHUTEJIbHOW BJIQXKHOCTH BO3ayxa"

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

21

22

23

Pemenue 3agau Ha onpeneneHue
BII&YKHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TETIJIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHus

KIIJI TenoBoro gBurarers.
TennoBble ABUraTeIN U 3alluTa
OKPY’KaroIIeH cpeibl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

24

3aKOH COXpaHEHMsI U ITPEBPALLCHHS
SHCPTHU B TCIJIOBBIX ITpOHECcax

25

26

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "TennoBble SIBICHUS.
H3meHeHune arperaTHbIX COCTOSHUI
BemecTna"

KontponbHas padora Nelno Teme
"TensoBele aBiIeHuA. M3Menenune
arperaTHbIX COCTOSIHHI BemecTna'

Onektpuzanus ten. [Ia pona
AIEKTPUUECKUX 3apSI0B

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a83f2

bubnunorexa LIOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

VYpok-uccienoBanue "OnexkTpusanus

28 TeJ MHAYKIUEH U TIpH
CONPUKOCHOBEHUU"
29 BzaumopeiicTBue 3apsoKEHHBIX TEL. bubnmnoreka HOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
bub6nmoreka IIOK
30 DIEKTPOCKOI. DIEKTPHUECKOE MMOJIE. https://m.edsoo.ru/ff0aga0a
HanpspkeHHOCTD 3IeKTPUYECcKOro
31 noJist. [IpuHIUTT CyTIepro3uIim
ANEKTPUYECKHUX TOJEH
Hocwurenu snekTpudeckux 3apsiaoB.
32 OneMeHTapHbIil 3apsaa. CTpoeHue
aToma
33 OOBsicCHEHHE HIIEKTPUUECKHUX SIBICHUHN
34 [IpoBOgHMKY U TUANEKTPUKH. 3aKOH bubmuoteka [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewienne 3anau Ha npuMeHeHUE bubmmnoreka HOK
CBOWCTB JJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIEKTPUIECKUN TOK, YCIOBUS €T0
36 cyuiectBoBaHusl. MicTouHuku bubnmorexa HOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUUYECKOTO TOKA
DJeKTpuvecKas IeTb U €€ COCTaBHbBIE
37 9acTu. DIIEKTPUUYECKUH TOK B
MeTasiax.
JleficTBUSI 3NIEKTPUUYECKOTO TOKA bubmuoreka [{OK
38
HanpaBnenue 35eKTpuyecKkoro Toka https://m.edsoo.ru/ff0a96b2
39 DNEKTPUYECKUN TOK B )KUJIKOCTIX U bu6muoreka [JOK

ra3ax.

https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
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40

41

42

43

44

Cuia Toxa. EnquHUIBI CUIIBI TOKA.

Amnepmerp. M3mepenue cuiibl Toka
JlaGopaTtopHnas pabota
Ne4"3mepenue u peryimpoBaHue
CUJIbI TOKA"

SJIGKTpI/I‘IeCKOG HaIIpsAXKCHUC.

Ennnunet Hanpsokenus: Boastmerp.
Jlaboparopnas pabotaNe5
"U3mepenue u peryjmpoBaHue
HanpspKkeHus"

DIIEKTPUYECKOE CONIPOTHUBIICHUE
MPOBOJIHUKOB. EMHULIBI
CONPOTHUBIIEHUES MPOBOJIHMKA.

bubnunoreka LIOK
https://m.edsoo.ru/ff0a8bd6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a%e14

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

45

Pacuer COITPOTUBJICHUA ITPOBOJHUKA.
VY enpHOE CONPOTUBIIEHUE

bubmmoteka IIOK
https://m.edsoo.ru/ff0aa738

46

45

46

JlaGopatopHast paboTaNe6
«3mMepeHne conpoTUBIICHUS
MIPOBOJTHUKA TTPH ITOMOIIIH
amIiepMeTpa 1 BOJIBTMETPa»

3aBUCUMOCTH CHJIBI TOKA OT
HanpsbkeHus. 3akoH Oma s ydacTka
IIEITH

JlaGopatopHas pabota Ne7
"HccnenqoBaHue 3aBUCHMOCTH CUJIBI
TOKa, HJIYIIEro Yepe3 pe3ucTop, OT
COIPOTHBIICHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa44a

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
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IlocnenoBarenbHOE U napaujiCJIibHOC

47
COEIMHEHUS IPOBOIHUKOB
Jlaboparopnas pabotaNe8 "IIpoBepka
48 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUHN IIPU bubnuoreka [JOK
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaGopaTtopnast paboraNe9 "IIpoBepka
49 IIpaBUJIa I CUJIbI TOKA IIPU bubnuoreka [IOK
MapasuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3a1ay Ha IpuMEHEeHHE
50 3akoHa OMa sl pa3IuyHOIO bubmorexa [JOK
AP https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUUECKOTO bubmuoreka [JOK
ToKa. 3akoH Jlxoyins-Jlenua https://m.edsoo.ru/ff0ab124
JlaGopaTtopnast pabota Nel0
52 "OnpeneneHre padOTHI U MOITHOCTH bubmmorexa [OK
P P " https://m.edsoo.ru/ff0ab3e0
3JIEKTPUYECKOTO TOKA
DIIeKTpUUECKHE e U MOTPEOUTENN
53 IIEKTPUICCKON YHEPTUH B OBIT bubmorexa [JOK
P P v https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
[ToaroroBka Kk KOHTPOJILHOU paboTe
10 TeMe "DIIEKTPUYECKHE 3aps/bl.
54 3apsKeHHBIC TeJla U UX bubmorexa HOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoIecTBUs. [loCTOSTHHBINM
ANIEKTPUYECKUM TOK"
55 KonTponpHas padora Ne2 mo Teme bu6nunorexa LIOK

"DnexTpudeckue 3apsasl.

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

3apspKeHHbIE Tea U UX
B3auMonencTBus. I1oCcTOSIHHBIH
3NIEKTPUYECKUM TOK"

56

58

59

ITocTostHHBIE MATHUTEL, UX
B3aUMOJIENCTBUE
MaruutHoe nojie. MarHuTHOE I10J1€

3eMiId U €ro 3HauyeHue U JKU3HU Ha
3emiie

OnbIT OpcTeaa. MarauTHoe nose

QJICKTPHUYCCKOI'O TOKa MarauTtHoe
I10JIC KaTYHUIKHU € TOKOM

bub6nmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubnunoreka LIOK
https://m.edsoo.ru/ff0acld?

60

[IpuMeHeHue >1eKTPOMarHuToB B
texauke. Jlaboparopnast padotaNel 1
"N3yueHue neicTBUSI MATHUTHOTO
MOJIsI HA IPOBOJAHMK C TOKOM"

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

61

62

ONeKTpOABUTATENb TTOCTOSIHHOTO
Toka. Mcrions3oBanue
JJEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOMCTBAaxX U HAa TPAHCIIOPTE.
JlaGoparopHas paboTa
Nel2"KoncTpynpoBanue u u3y4ueHue
paboThI AeKTpoaBUTATENS "

Omneitel @apanes. 3akoH
AIIEKTPOMAarHUTHOW MHIYKIIMH.
ITpaBuio Jlenua

bu6mmoteka IIOK
https://m.edsoo.ru/ff0ac86¢c

63

Dnektporereparop. CrocoOs
MTOJTYYEHHUS AJIEKTPUUECKON SHEPTUU.
DIEKTPOCTAHIIUN Ha BO3OOHOBIISIEMBIX
HCTOYHHKAX SHCPTrUH



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroroBka K KOHTPOJILHOU paboTe

64 1o TemMe "DIIeKTPUUECKHE U 1
MAarHuTHBIC SIBJICHUS "
KonTtponbHas padboraNe3 no teme
65 "DNEeKTPUYECKHE U MAaTHUTHBIC 1 bubmorexa HOK
P " https://m.edsoo.ru/ff0ach14
SIBJICHUS
PesepBHelit ypok. Paborta ¢ Tekctamu bubnnorexa [JOK
66 1
no teMe "TeruioBble siBiIeHUs" https://m.edsoo.ru/ffOacc5e
PesepBHelil ypok. Paborta ¢ Tekctamu
67 o Teme "[locTosTHHBIN 1 bubmmorexa [IOK
. " https://m.edsoo.ru/ff0acdc6
JNEKTPUUYECKUN TOK
68 PeseprHblit ypok. Pabota ¢ Tekctamu 1
1o TeMe "MaruuTHeie siBJIeHUs"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[TPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

Ne Tema ypoka JIeKTPOHHBbIE HU(POBHIE
n/n oOpa3oBaTejibHbIE
Koua-Bo
4ACOR JdaTa uzyyenusi  pecypcsol
1 Mexanudeckoe apmxeHue. MarepuanbHas Touka. Cucrema 1
oTcyeTa.
5 [Iepememenue. OnpeneneHne KOOPAUHATHI ABUKYILETOCA 1 Bu6mmoteka [JOK
Tena https://m.edsoo.ru/ff0ad474
PaBHOMeEpHOE npsimosHEHOE ABMKeHne. HepaBHOMEepHOE
3 npsiMosHeHOe BIKeHue. CpeqHsis U MTHOBEHHAs 1 buGnuorexa [IOK
https://m.edsoo.ru/ff0ad19a
CKOPOCTH
4 [IpssMonMHENHOE PAaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0ad8d4
5 CKopocTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBUKEHHUS. 1
I'paduk cxopoctu
6 [lepemenienue npu NpsIMOIUHENHOM PAaBHOYCKOPEHHOM 1 bubnnorexa [JOK
JBHKCHHH. https://m.edsoo.ru/ff0adb18
JlaGopatopnas paboraNel "OmnpezneneHue yCKOpeHus Teia
7 MIPU PABHOYCKOPEHHOM JIBUKEHUU 10 HAKIOHHOMN 1
MJI0CKOCTH"
8 OTHOCHUTEIBHOCTE, MEXaHUYECKOTO JIBUKECHHUA. 1 but6mmorexa [IOK
CamocrosarenbHas pabora no treme "llepemerienue’. https://m.edsoo.ru/ff0ael76
9 [IepBe1it 3akoH HeroToHa. BekTop cuisl 1
10 BTopoii 3akon HeroTona. PaBHoelicTByromas cusna 1 bubnnorexa [IOK

https://m.edsoo.ru/ff0ae612



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

bu6nunorexa LIOK

11 Tpernii 3akon HeroTona. Cyrnepro3unusi CHI
p yrep H https://m.edsoo.ru/ff0ae72a
PaBHOMepHOE IBH)KEHUE IO OKPYKHOCTH.
12 LenT ocIT) E€MHUTEIIBHOE YCKO GEIZIG [lepuon u yacToTa bubmorexa HOK
pocTp N yexop pHoA https://m.edsoo.ru/ff0ae982
oOpartienust. JIuHeliHas ¥ yriioBasi CKOPOCTH.
13 Cuna ynpyroctu. 3akoH ['yka. Pemienue 3aau o reme bubmmoreka [JOK
«Cuna ynpyroctum» https://m.edsoo.ru/ffOaeca2
14 Jlaboparopnas padota Ne 2 «3mepenue yckopeHus bubnnorexa [JOK
CBOOO/IHOTO Na/IEHUS». https://m.edsoo.ru/ff0aee28
bubnuoreka [{OK
15 Cuna tpenus. Pemenue 3aga4 no teme «Cuiia TpeHUD»
p A P https://m.edsoo.ru/ff0af738
bubnuoreka [IOK
16 C .P C
uia tpeHus. Perenue 3anay no teme «Cuiia TpeHUs» https://m.edsoo.ru/ff0af8be
17 Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs . Pemenue bubnnorexa [JOK
3a1ad . https://m.edsoo.ru/ff0afb8e
18 CBoboanoe nagenue tei. OneiTel [anunes YckopeHnue bubmuorexa [IOK
cBoboHoro najeHus. JIab pabdora. https://m.edsoo.ru/ff0af044
[TepBas kocmuueckasi ckopocth. HeBecomocTh u
19 neperpysku. Pemenne 3ama4d no teme "Cuia TSHKECTH U bubnmorera HOK
PErpysK. https://m.edsoo.ru/ff0af33c
3aKOH BCEMUPHOTO TATOTECHUS.
PaBHOBecue marepuanbHON TOUKU. AOGCOITIOTHO TBEPI0E
R e bubmuoreka [{OK
20 Teno. PaBHOBecHEe TBEPIOTO Tella ¢ 3aKPETUIEHHON OChIO
https://m.edsoo.ru/ffOafe36
BpaiieHusi. MomMeHt cuiibl. LIeHTp TsbkecTn
21 [ToaroroBka Kk KOHTPOIBHOU paboTE MO TeEMe bubnunorexa LIOK
"Mexannueckoe aBrokenne. Bzaumonelictsue ten' https://m.edsoo.ru/ff0b0408
29 KontpoabHnas padoraNel no teme ""Mexanuyeckoe bu6muoreka [JOK

IBICkeHHe. Bzanmopeiicreue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0af738
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23 Nmnynbe Tena. UMnynsc cuiibl. 3aKOH COXpaHEHUS Bbu6muotexa [JOK
UMIYJIbCa. YIIPYTrO€ U HEYNPYroe B3auMOACHCTBUE https://m.edsoo.ru/ffOb07fa

24 PeaktrBHOE NBH>KEHUE B PUPOJE U TEXHUKE.Pelenne bubnmnoreka HOK
3a/1a4 1o TeMe "3aKoH COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ffob096¢c

bu6nuoreka [IOK
25 Mexanunueckasi paboTa U MOIIHOCTb https://m.edsoo.ru/ffob0ag4
26 PaboTa cuitbl TSXKECTH, CUIIBI YIIPYTOCTH U CHIIBI TPEHHS bubmmorexa [JOK
https://m.edsoo.ru/ff0b0db8

27 PaGota cuitbl TshKECTH, CHITBI YIIPYTOCTH M CHIIBI TPEHUSI.
Pewenne 3anau.

08 Cs3b sHeprun U padoTsl. [loTeHIManbHas SHEPrus bubmmoreka [JOK
Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32

29 3aKOH COXpaHEHHUs JHEPTUU B MEXaHUKE
KonebarenpHoe ABMKEHHE U €I0 XapaKTEPUCTUKU 3aTyXarolue

30 KoseOaHusl. BLIHZ}IOKI[eHHLIe KOJ‘I66aI—II)I/IH. PF;30Hch. HpZBpaHI_IHeHI/Ie bubmorexa [JOK
SHEPTUH MPU MEXAHMYECKUX KOJIeOaHUIX https://m.edsoo.ru/ffOb12fe
KonebaTtenbHOE IBUKEHUE U €T0 XapaKTEPUCTUKU

31 3aryxatomue Kojiebanus. Beinyk/IeHHbIE KOJIeOaHMsI. bubnmnorexa [JOK
Pe3onanc. I[IpeBpanienre sHepruu npu MEXaHUYECKUX https://m.edsoo.ru/ff0b1858
KoJ1e0aHusAX

39 JlaGopatopnas paboraNe3 «OnpezneneHne 4acTOThl U bubmuorexa [IOK
nepuo/a KojieobaHu MPYKUHHOTO MasSTHUKA) https://m.edsoo.ru/ffOblaec

33 Mexanudeckue BOIHbL. CBOMCTBA MEXAHUYECKUX BOJIH. bubnuotexa [JOK
[IpononbHBIE U NTONIEPEUHBIE BOJIHBI https://m.edsoo.ru/ffOb21fe
3ByK. PacnipocTpanenue u oTpakeHue

34 3Byka.lccnenoBanne"Habmonenne 3aBUCUMOCTH BBICOTHI

3ByKa OT YacTOThI"



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b21fe

I'poMKOCTb 3ByKa M BBICOTA TOHA. AKYCTHUECKHUI PE30HAHC.

35
VYapTpa3Byk u HH(PPA3BYK B MPUPOJIC U TEXHUKE"
36 [ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe "3aKOHBI bubnmnoreka HOK
coxpaHeHus. MexaHn4ecKue KoJieOaHus U BOJHBI" https://m.edsoo.ru/ff0b25f0
37 KonTpoabHast padoTraNe2 nmo teme '3aKoHbI COXpaHEeHUS.
Mexanu4yeckue Koj1e0aHus U BOJIHbI'"
38 MarnutHoe none. HanpasiieHre Toka U HalpaBJIeHNUE JTUHUN
€ro MarHUTHOTO TOJIA
OOHapy)keHHEe MarHUTHOTO TOJIS TI0 €T0 JEHCTBUIO Ha
39 JJIEKTpUYeCKU TOK. [IpaBuio neBoi pyku.
40 Nupaykuyst MarHuTHOTO 1MoJisi. MarHUTHBIN MOTOK
SIBnenue snekTpoMarHuTHOM HAYKuK. JlaboparopHas
41 pabota Ned <KUM3yueHue siBIEeHUS 371€KTPOMAarHUTHON
WHIYKITAW>>
42 Hamnpasnenue nnaykumnonsoro toka. [Ipasuio Jlenna.
43 SIBneHne caMOMHTyKIIUH.
44 ITonydeHne u nepegada NEPEMEHHOTO JIEKTPUUECKOTO TOKA.
Tpancdopmatop.
45 DNEeKTPOMarHuTHOE 1oJjie. DIEeKTPOMAarHUTHbIE BOJHBI
46 Koneb6arenbublit koHTYp. [lomydyeHne smeKTpoMarHuTHBIX
KOJIeOaHUH.
47 [IpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS
VYpok-koHpepeHuust CBoicTBa 371€KTPOMarHUTHBIX BOJIH. Bu6 110K
noInoTeKa
48 [I[Ixana 3neKTpOMarHUuTHBIX BOJIH. Mcrosib30Banne

3JIEKTPOMATrHUTHBIX BOJIH JIJI1 COTOBOM CBsi3M." M3yueHue

https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2fe6

CBOIICTB SJICKTPOMAIrHUTHBIX BOJIH C ITIOMOIIbBIO MOGI/IJ'IBHOFO
tenedona"

ITonHoe BHyTpeHHee oTpaxxeHue cBera. Mcnonb3oBanue
IIOJIHOT'O BHYTPEHHEr0 OTPAKEHUSI B ONITHYECKUX

bubnmoreka [IOK

49 cBeToBoZax Onruueckas cucrema (oroanrmnapara, https://m.edsoo.ru/ffOb3c5c
MHUKPOCKOIIA U TEJIECKOIa.
bubnnorexa [JOK
50 Pasnoxxenue 6emoro ceera B criekTp. OmnbiTel HpioToHA. https://m.e dsoi.lru IFOCOTAC
o1 CrnosxeHue crieKTpajbHbIX LIBETOB. Jlucnepcus cBeTa buomrorexa LIOK
https://m.edsoo.ru/ff0cOe2a
52 OmnsiTel Pesepdopaa u mianerapHas Mojieb aToMa E;I[ZHE;T:;(::)(])_IrOu/If{f 0c12a8
53 [Toctynatel bopa. Monens atoma bopa
54 Hcnyckanue 1 oromneHue cBeta aToMoM. KBaHTHI. bubmuorteka [IOK
JInHelyaTele CIIEKTPHI https://m.edsoo.ru/ff0c144c
55 JlaGopatopnas paboraNe5 <«<KHabmtoaeHue CrijIonHoro u
JIMHEWYATBIX CIIEKTPOB HUCITYCKAHUS > .
PaguoakTuBHOCTH U €€ BUbI. CTpOeHHE aTOMHOTO si/ipa.
56 OTKpbITHE IPOTOHA U HEUTPOHA. SIIepHbIEe CUIIBI. buomroreia LIOK
Hyknonnas mozaens https://m.edsoo.ru/ff0c1672
57 PannoaxtusHele npeBpauieHus. Mzoromsl. Ilepuon bubmuoreka [JOK
rnojaypacmnazaa https://m.edsoo.ru/ffOclal4
bubmuoreka [JOK
58 SnepHbIe peakiium. https://m.edsoi.Iru/ff062126
59 3aKOHBI COXpaHEHHS 3apsI0BOTO U MACCOBOT'0 YMCEl bubmmoreia LIOK
https://m.edsoo.ru/ff0c1c58
60 DHeprust CBA3M aTOMHBIX sjiep. CBs3b MacChl M SHEPTUU buomorexa LIOK

https://m.edsoo.ru/ffOcld7a
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Peakuuu cunTesa u nenenus suep. Jenenue saep ypasa.

. bubmmoreka [JOK
61 Lemnnas peakmus.Microunnku sHeprun CosHIa U 3BE3]. 1 https://m.e dSO(])_.[I‘U /F0C1e88
TepMmosinepHas peakuus.
62 Jlaboparopuas padota Ne6 <<KM3yueHue neneHus sapa aroma 1
ypaHa 1o pororpaduu TpeKkoB>>
VYpoxk-koupepenuus " SnepHsiii peaktop. SAnepnas
63 sHepreTHKa. buonorndyeckue neicTBUS PaIuOaAKTUBHBIX 1
M3JIy4eHUH Ha )KUBBIE OPTaHU3MBbI"
64 JlaGopatopnas paboraNe7 <<KU3ydeHue TpeKoB 3apsHKEHHBIX 1
YacTHUIl 10 TOTOBBIM (poTorpadusiv>>
[ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME
65 "DJIEeKTPOMArHUTHOE T0JIE. DJIEKTPOMArHUTHbIE BOJHBI. 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c223e
KBanTtoBsie siBneHus"
66 KonTponbnas padorta Ne3 no teme "IiaeKTpOMarHuTHOE 1
roJie. DJIEKTpOMarHuTHbIe BoJHbI. KBaHTOBEIE siBeHUA"
67 Cocras, cTpoenue u npoucxoxaeHrue CoTHEUHON CUCTEMBI 1
Ypok-koupepennus «bomnpime mianersr ConHeuHON
68 cuctembl Mansie Tena ConHeuHoil cucteMbl. CTpoeHue, 1
usnydenue u sBomrorusa Conuua u 38e31. CTpoeHue u
sBoJronus BeeneHHon»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Kuaace IIporpamma Y4yeOuunk MeTtoauyeckoe H JUIAKTHYECKOE 00ecniedyeHne
7 [Ipumepnas IleppIkuH, A.B. | ®unonosuu, H.B., ®usuka. 7 ki. Meroguueckoe
OCHOBHasl dusuka. 7 kiacc: | mocooue. — M.: JIpoda, 2019
oOpa3oBarenpHas y4eOHUK st | Mapon, A.E., Ilozoiickuii, C.B. Mapon, E.A.
nporpamMmma obmeoOpazoBatenbH | ®usuka. COOPHHUK BOMPOCOB M 3amad. 7 Ki.. - M.:
OCHOBHOTO  00miero | bIx yupexxaenuir /| Hpoda, 2022
oOpa3zoBaHHs no | A.B. Ileppimikun - | KacksiHOB B.A., JMutpuena B.®.
¢dusuke. M.: [Ipocda, 2024 dwusuka. 7 kmacc: pabouas TeTpaib K yueOHuKy A.B.
[Teprpimkuna. - M.: Ipoda, 2024
daneeBa, A.A., Huxudopos, I'.I'., Jemumona,
M.IO., Opnos, B.A.. ®uszuka. I[lnanupyemsie
pesynpTatel. Cucrema 3HaHW. 7-9  KJacchl:
nocobue nans ydurtened oO0Iieo0pa3oBaTeIbHBIX
opranuzanuii. - M.: Ilpocsemenne, 2017
8 [TepsimikuH, A.B. | ®unonosuu, H.B., ®u3uka. 8 k1. Merogudeckoe
duzuka. 8 kiacc: | mocoodue. — M.: JIpoda, 2020
y4eOHUK s | Mapon, A.E., Ilozolickuii, C.B. Mapon, E.A.
obmieoopazoparensl | ®uzuka. COOPHHUK BOIIPOCOB M 3a7ad. 8 KiL.: - M.:
BIX Hpoda, 2019
yupexaeHuii/A.B. XannanoBa, T.A. @wusuka. 8 kmacc: pabouyas
[leppimkun - M.: | tetpaap Kk yueOHuky A.B. Ileppimkuna.- M.:
Hpoda, 2020 Hpoda, 2019
®daneeBa, A.A., Huxudopos, I'.I., Jlemumnona,
M.IO., Opnos, B.A.. ®wuzuxa. I[lnanupyemsie
pesynbraThl. Cucrema 3HaHHA. 7-9  Kiacchl:
nocobue ans  yuureneil oOmieo0pa3oBaTeIbHBIX
opranmsanuii. - M.: Ilpocsemenue, 2017
9 [TepbimkuH A.B., | I'ytauk E.M., Yepauxoa O.M. ®dusuka. 9 kiacc.
I'yTHuk E.M. | Meroauueckoe nocobue k yueOHuKy Ilepbinikuna-
Ouzuka. 9 xkmacc: | I'yrauk — M.: [Ipoda, 2020
y4eOHUK s | Mapon, A.E., Ilozoiickuii, C.B. Mapon, E.A.
obmeobpazoBatenbH | @usuka. COOpHHUK BOMPOCOB M 3anmad. 9 ki.: - M.:
BIX Hpoda, 2019
yupexenuit/E.M. ['yTHUK, E.M. Biacoga, nr.
I'yrHuk. - M.: | ®usuka. 9 knacc: paboyas TeTpab K yueOHuky A.B.
Hpodoa, 2020 [Mepemkuna.- M.: JIpoda, 2019

daneeBa, A.A., Huxudopos, I'.I'., Jlemumnona,
M.IO., Opnos, B.A.. ®wuzuka. I[Inanupyemsie
pesynbTarthl. Cucrema 3HaHMH. 7-9  KIilacchl:
nocobue ans yuumreneil oOuieo0pa3oBaTeIbHBIX
opranmsaiuii. - M.: Ilpocsemenue, 2017




METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

7 xyacc
1. ®dusuka. 7 knacc. Junakruyeckue Marepuaisl.  Mapon, A.E.,
Mapon, E.A. M.: Hpoda, 2023
KonTposbsHbie U caMocTosITeNbHBIC Pa0O0THI 110 (hU3UKE. 7 KJIacC: K YYCOHUKY
A.B. Ilepbimiknna «®usuka. 7 knacey. PI'OC  I'pomuena, O.M. M.: Dk3ameH,
2020
2. Okcnpecc-guarnoctuka. ®usnka. 7 kimacc HMBanoa, B.B. M.:
Ox3amen, 2020
3. @u3znka: 7 Kj1acc: KOHTPOJIbHbIE U3MEPUTEIbHBIE MATEPUAIIBI
bob6ommna, C.b. M.: Dx3amen, 2024
4, ®uzuka. [Imannpyemsele pe3ynprathl. CrcTemMa 3HaHUMN. 7-9 KIIacChl:
nocobue a1 yuutesaei 001eo0pa3oBaTeIbHbIX OpraHU3aIIHiA. daneena,

A.A., Huxudopos, I'.I"., emumosa, M.I1O., Opinos, B.A.. M.: ITpocBetienue,

2024

5. ®wu3uka. 7 kinace. Tecrel Xannanos, H. K., Xagnanosa, T.A.. M.:
Hpoda, 2020

8 KIacc

6. ®dusuka. 8 knacc. Junakruueckue Mmarepuaisl.  Mapon, A.E.,

Mapon, E.A. M.: Hpoda, 2020



7. KoHTposbHbIE M caMOCTOSATENbHBIE pa0OTHI 110 (PU3MKE. 8 Kilacc: K

yuebHuky A.B. [leppimkuna «®@usnka. 7 knacen. DI'OC I'pomuesa, O.N.
M.: Dk3amen, 2020

8. Okcnpecc-nuarnoctuka. Gusuka. 8 knacc MBanosa, B.B. M.:

Dx3ameH, 2024

9. dusuka: 8 Ki1acc: KOHTPOJIbHBIE U3MEPUTEIbHBIE MaTEPUAIIbI
bo6ommunua, C.b. M.: Dx3amen, 2024

10. ®uzuka. [Imannpyemele pedynpraTel. CrcTemMa 3HaHUMN. 7-9 KIIacChl:

nocobue i yuutesaei 001eo0pa3oBaTeIbHbIX OpraHU3aIIHiA. daneena,

A.A., Huxudopos, I'.I"., lemunosa, M.IO., Opios, B.A.. M.: IIpocseuienue,

2024

11. ®u3uka. 7 knace. Tecrel Xannanos, H. K., Xagnanona, T.A.. M.:
Hpoda, 2020

9 xnacc

12, ®usuka. 9 knacc. Jlunakrnueckue Mmarepuansl.  Mapon, A.E.,

Mapos, E.A. M.: JIpoda, 2020

13. KoHTponbHBIE U caMOCTOsITEIbHBIE PAOOTHI IO U3HKe. 9 Ki1ace: K

yue6HuKky A.B. [leppimkuna «®usuka. 7 knacen. DI'OC I'pomuesa, O.N.
M.: Ox3ameHn, 2020

14. Dkcnpecc-guarnoctuka. dusznka. 9 kimacc HMBanoa, B.B.  M.:

Ox3ameH, 2024



15. ®dusuka: 9 Kiacc: KOHTPOJIbHbIE U3MEPUTETIbHBIE MaTepUaIIbI
bob6ommna, C.b. M.: Dx3amen, 2024

16. ®usuka. [nanupyemsie pe3ynbrarsl. CucTeMa 3HaHUM. 7-9 KIacchl:

nmocooue It yIuTelel 001eo0pa3oBaTeIbHBIX OPTaHN3aIUH. daneena,

A.A., Huxudopos, I'.I"., demumosa, M.1O., Opios, B.A.. M.: IIpocsemienue,

2024

17. ®dusuka. 9 knace. Tecrel Xannanos, H. K., Xagnanoa, T.A.. M.:

Hpoda, 2020






