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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
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS 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
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboyell mporpaMMbl IO Y4EOHOMY IPEIMETY .

®duzrka SBISIETCS  CUCTEMOOOPA3YyIIIUM JUIsl  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEIMETOB, IOCKOJBbKY (hPHU3HUECKHUE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpa,
IpeNoCTaBsieT HauboJiee SCHble O0pas3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUA, TO €CTh CII0C00a MOTYyUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CJIEIYIONUMH KOMIIETCHTHOCTSMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHSTH SIBIICHUS;

¢ OIICHMBATh U TOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEOBAHUS;

e MHTEPIPETUPOBATH JTAHHBIC U UCTIOJIb30BATh HAYUHBIC JI0KA3aTEIbCTBA
JUTS TIOJTyY€HUS BBIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nexadps 2019 r. Ne [1K-4BH).

Hean uzyuyenus Gpusuku:

e IPUOOpETEHHE HHTEpEeCa M CTPEMIICHHS, OOy4YaloIMXCA K HaydYHOMY
U3YUYEHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUIEKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIe MO3HAHMUA U (OPMHUPOBAHKE
MCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e popMUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3yuYeHUs] OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e hopMUpOBaHUE MPEICTABICHUN O poiu (U3KMKU Il Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

epa3BUTUE  TMpPEJCTaBICHUNH O  BO3MOXHBIX  cepax  Oyayuiei
npodecCHOHANIbHON JEeSTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeeMy 0Oy4eHHUIO B 3TOM HalPaBJICHHH.

JlocTikeHrne 3TUX Lened nporpamMmbl 1o (U3UKE HAa YPOBHE OCHOBHOTO

o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

e IPUOOPETEHNE 3HAHUM O  JUCKPETHOM CTPOCHMM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

e IPUOOPETEHUE YMEHHUI OMHUCHIBATH U OOBSCHATH (DU3UYECKHUE SIBICHUS C
MCIIOJIb30BaHUEM MTOJTYUYEHHBIX 3HAHUN;

¢ OCBOCHME METOJIOB pPEIICHHUS MPOCTEUIIMX paCUETHBIX 3aJad C
UCIIOJIb30BaHUEM buznuecKux MOJENEH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUU HAOIIOAATh MPUPOJHBIC SBJICHUS U BBIMOJHATH OIbITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB pabOThHl ¢ HHpOpMaLMEH (U3HUECKOro COAEpHKaHus,
BKJIIOUYasi UH(POPMAITUIO O COBPEMEHHBIX JOCTHXKCHUSAX (DU3UKH, aHAIU3 U
KPUTHYECKOE OIICHUBaHUE MH(OPMAIINH;

¢ 3HAKOMCTBO CcO cepamu npodecCuoHaIbHON IeITEIHPHOCTH, CBI3aHHBIMU C
bu3NKON, W  COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH  Ha
JOCTHUKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe 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-HAay4HBIII METOJ| TO3HAHMA: HAOIIOACHHE, NMOCTAaHOBKAa 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.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. 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 COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenue nuddysum.

3.

HaGnrogenne  sBNeHUN,  OOBACHAIOIIUXCA  HPUTHKEHUEM

OTTAJIKMBAHUECM HaCTHI BEIICCTBA.

Jlabopamopnvie pabomul u onvimel.
Onenka auameTpa aroMa METOJAOM psAoB  (C  MCHOJb30BaHUEM

1.

2.

dboTorpadwuii).
OnbITE IO HAOJIOICHUIO TEIIOBOT'O PACIIMPEHUS Ta30B.

50041

3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u

BPEMEHU JIBUKCHHS.
SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHHsI CKOPOCTH JBHXKEHUsA Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[ImoTHOCTE BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. M3mepenne cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIIEHWE TATOTEHHs U CHJIA
TshkecTr. Cuila TsKeCTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. Cnoxxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.
Hemoncmpauuu.

1
2
3
4.
5
6.

Habmroienue MexaHu4eckoro JBUKEHHs Tejla.
N3mepenne ckopocTy NpsIMOJIMHEMHOTO ABHXKEHUS.
HabGntonenue siBeHUs] UHEPLIMH.

HaOmronenne naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TEI.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TE.
CroxeHue CUJl, HapaBJICHHBIX 110 OJTHOU MPSIMOM.

Jlabopamopnwie pabomul u onvimol.
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Omnpenenenue nNoka3aHUil U3MEPUTEIBLHOTO MPUOOopa.
Onpenenenue pa3MepPOB MajbIX TEJ.

Omnpenenenue IOTHOCTH TBEPIOTO TENA.
HccnenoBanue CHITbI YIIPYTOCTH

['panynpoBaHue NPy KUHBITH U3MEPEHUE CUIT AUHAMOMETPOM.

OHBITBI, JACMOHCTPUPYIOIIHUE 3aBUCUMOCTDb CHJIbI TPCHUA CKOJIBXKCHHUA OT

BC€Ca TCJIa U XapaKTCpa COIIPHUKACAIOIMNXCA HOBerHOCTCﬁ.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.
JaBnenue. CriocoObl yMEHBITICHUSI ¥ YBETTUYCHUS JlaBlieHus. J[aBieHue rasa.

3aBUCUMOCTh JaBJIEHUSI raza OT 00bEMa, TeMIlepaTyphl.

Ilepenaua naBieHuA



TBEPBIMU TEJIAMU, KUJAKOCTSIMU U razamu. 3akoH I[lackans. [lneBMaruueckue
MaIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTH OT TiayOwHbl. ['mapocraTudeckuit
napanokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbL.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. I[IpuuuHbl CyliecTBOBaHUS
BO3IyIIHON 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs: Cocyabl.
['mapaBauyueckun mpecc.
[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTU
TE€JIa ¥ INIOTHOCTH KUJKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.
8. YCJOBHE IUIaBaHUA TEJN: IJABAHUE WJIM MOTPYKEHUE TEN B 3aBUCHUMOCTH
OT COOTHOUIIEHUS INIOTHOCTEN TeNa U )KUIAKOCTH.
Jlabopamopnwie pabomul u onvimol.
1. OmnpenenieHWE BBITAIKUBAIONIEH  CHJIBI, JICHCTBYIOIIEWM Ha  TeJoO,
MOTPYKEHHOE B KUJKOCTD.

2. BbIsICHEHME yCIOBUM IUIaBAHUS TEJIA B KUJIKOCTH.

Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanuudeckast pabota. MOUTHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE.
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Mexanuueckas dHeprusi. KuHeTmueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpaiiieHrie OTHOTO BHJIa MEXAHUYECKOM YHEPTUH B IPYTrOW. 3aKOH COXpaHEHUS
SHEPIUU B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol. .

1. HccnenoBanue yciioBUM paBHOBECHS pblUara.

2. N3mepenue KII/] Hak1OHHOM IIOCKOCTH.



8 KUIACC

Pa3nea 6. TenioBbIe AIBJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKOW TEOPUU CTPOCHUS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOLINE
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHUHU.

Mopnenu TBEPAOro, JKHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUW MOJEKYJSIPHO--KUHETUYECKOW TEOPHH.
CMmaunBaHue U KallWUISIPHBIC sIBJICHUS. TemIOBOE pacuIupeHue U CKaTue.

Temneparypa. CBs3p TemMmeparypbl €O CKOPOCTBIO TEIJIOBOTO JIBHXKECHHS
yactull. Buytpennsass sHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TeIrionepeaaya U COBEpLICHUE paboTHI. Buabl TEIJIONEpEAauH:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TyUCHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. IlmaBineHue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsA TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcanus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPATypbl KHUIIEHHA OT aTMOC(HEpHOro
JTABJICHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[Tpununer pabotel TernoBbix apurareneit KIIJ TtemmoBoro nBurarens.
TenyoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPaILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaX.

Hemoncmpauuu.

1. HaGnronenue 6pOoyHOBCKOTO JABUKCHHUS.

2. HabGmonenue nuddyszuu.

3. HaGnronenue sBieHUN cMaurMBaHus U KaUJUSIPHBIX SBJICHUM.

4. HaOmroieHue TernjaoBoro pacumpeHus Tell.

5. M3MeHeHue naBleHus ra3za MpU W3MEHEHUM O0BhEMa W HArpeBaHUU WIIH
OXJIQXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bubl Teronepenaym.

OxJtaXxieHue TPy COBEPIIICHUH PabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEIITHUMHU CUITAMH.
10. CpaBHEHME TEMIIOEMKOCTEN PA3IMUHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabGnroeHue nocTosiHCTBa TeMITEpaTyphl MPHU IJIaBJICHUU.
13. Moaenn TemIOBBIX ABUTATEIICH.

© ® N o



Jlabopamopnsie padomul u onvimol.

1. OmnbITHI 110 OOHAPYKEHUIO AEHCTBHS CUJ MOJICKYJISIPHOTO HPUTSIKEHUS.

2. UccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEMIMBAHUU XOJOTHOW H

ropsiueu BOIBI.

3. OmnpexneneHue yneIbHOU TEINIOEMKOCTH BEIIECTBA.

4. OnpeneneHue OTHOCUTEIBHOM BIAXHOCTH BO3/1yXa.

Paznen 7. JaekTpudyeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKUX 3apsiaoB. BzaummopeiicTBhe
3apsbKeHHbIX  Tell. 3akoH KyroHa (3aBUCMMOCTh  CHIJIBI  B3aUMOJCHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apsJI0B U PACCTOSHUS MEXKTY TeJIaMu).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro noiisd. IIpuHnmm
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuima  Toka.  DJIEKTPUYECKOE  HAIpSKEHHUE.
ConpoTHuBieHHE MPOBOJHUKA. Y IEIBHOE COMPOTHUBIICHUE BEIIECTBA. 3aKOH Oma
o ydactka nend. [locnegoBarenbHoe W mapajuieIbHOE — COCIMHEHUE
MPOBOJHUKOB.

PaGota ® MOIHOCTH dJeKTpUueckoro Toka. 3akoH JDxoymns—JleHia.
DnexkTpudecKre 1Ny U MOTPEOUTENH dISKTpUIecKoi sHepruu B O6bITy. KopoTkoe
3aMBbIKaHUE.

[TocTosiHHbIe ~ MarHuThl.  B3auMmoaelcTBHE  TOCTOSSHHBIX ~ MarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYCHUE JJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe 1MoJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJI Ha MPOBOHUK C TOKOM.
DJIEKTPOJIBUTATENIh TOCTOSSHHOTO TOKa. lcmonbp3oBaHWe SJEKTpOJBHUTaTelic B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCTIOPTE.

Omneitel @apajned. SABiaenue snekTpoMarHuTHOM uHAYKuuK. [IpaBuno Jlenua.

DIIeKTporeHeparop. Cnoco0b1 MOy YEHUS AIEKTPUYECKOU SHEPIHUH.
DJIEKTPOCTAHIIMN Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.
Hemoncmpayuu.

1. DnexTpuzanus Tedl.

2. JIBa poja 3JEKTPUYECKUX 3apsI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEl.
3. YCTpPOHMCTBO M JEHUCTBHUE IICKTPOCKOIA.

4. DNEKTPOCTAaTUYECKasl NHIYKIIUS.



25.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[IpOBOTHUKY U AUBIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M CcTOYHHKH TTIOCTOSTHHOTO TOKA.

JlercTBUS SIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKHUMN TOK B HKHUJKOCTH.

. 'a3oBB11 pa3ps.

. I3Mepenune cuiibl TOKa aMIIEPMETPOM.

. I3Mepenne 351eKTpuuecKoro HanpsKeHUs BOJIbTMETPOM.

. PeocTar 1 Mara3uH COpOTUBIICHUH.

. B3aumoaencTBue noCTOSSHHBIX MarHuTOB.

. MonennpoBaHre HEBO3MOXKHOCTH PA3/ICIICHUS TTOJOCOB MArHUTA.
. MoaenupoBaHrE MarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarauTHoOe€ noJjie Toka. DJICKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW UHTYKIIHH.

. OnbiTel Papages.

. 3aBUCUMOCTh HAIPABJIEHUS] HMHAYKIMOHHOTO TOKAa OT YCJIOBUU €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSSHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

W3mepeHne u peryJIMpoBaHue CUIIbI TOKA.

N3mepeHne n peryJnpoBaHue HANPSIKEHUS.

OnbITHI, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBIJICHUSA IPOBOJHMKA OT €ro JUIMHBI, IUIOUIAAW IONEPEYHOrO
CEYeHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOKEHUS HAINPSHKEHUM IPU  MOCJIEN0BATEIBHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Ui CWIBI TOKa MPU MAPAIIEITBHOM COEIWHEHUH
PE3UCTOPOB.

OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS IOCTOSIHHBIX MAarHUTOB.
M3ydyeHne MarHMTHOIO IIOJSA  IIOCTOSIHHBIX ~ MAarHUTOB  IIPU  UX
00BbEIMHEHUH U Pa3/ICIICHUN.

N3ydenne neucTBUsI MArHUTHOTO I10JIS1 HA IPOBOJAHUK C TOKOM.



10. OTBITEI  TIO HCCICAOBAHUIO SBJICHUA BHCKTPOMaFHHTHOﬁ HHAYKIOUUN:
HCCICAO0OBAHUC W3MCHCHUN 3HAUCHUSI U HarpaBJICHUA HWHAYKIHWMOHHOIO
TOKaA.

9 KITACC

Pasznes 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOrO JABWXKEHUA. PaBHOMEpPHOE MNPAMOIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJMHENHHOEe JBuKeHue. (CBOOOJIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon m yactora oOpalleHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN CynepO3UIUN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [0KOs1, APYTUe BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOAHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teio. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsxecTw.

Nmvnynbee tena. Mi3menenne mmmysbca. UMmysibe cuitbl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEeprus ckarou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME NYTE€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.
HabGntonenue nBr>xeHus Tejia o OKPYKHOCTH.



6. HaOmroneHne MexaHM4ECKUX SIBJIEHUI, MPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU
OTHOCHUTENFHO KaOWHEeTa (PU3UKH.

7. 3aBUCHMOCTb YCKOPEHHS T€Jla OT MAacCChl TE€Jla U JEUCTBYIOUIEH HA HETO
CUJIBL.

Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

9. M3MeHeHHe Beca Teja IpH YCKOPEHHOM JIBH>KECHHH.

10. Ilepenaua nmmyJsibca Mpyu B3aUMOJICUCTBUU TE.

11. [IpeoOpazoBanus SHEPTUU MPU B3aUMOACHCTBUU TE.

12. CoxpaHEeHHE UMITYJIbCA IIPU HEYNIPYTOM B3aUMOJIECHCTBHH.

13. CoxpaHeHre UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aHUMOJIEHCTBHUU.

14. HabGnrogeHue peakTUBHOTO ABUKEHUS.

15. CoxpaHeHHe MEXaHUUECKON SHEPTUU IIPU CBOOOTHOM MaJCHUU.

16. CoxpaHeHHEe MEXAaHUYECKOW SHEPTUH NPU JBUKEHUU Teja MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimeol.

1. OmnpeneneHue KECTKOCTU NPYKUHBI.

Pasznen 9. Mexann4yeckue Koj1e0aHusi H BOJIHBI.

KonebartenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTy1a. MaremMaTnuecKkuil U NpyKUHHBIM MasATHUKH. [IpeBpanienue
HHEPrUu MpH KOJIeOaTETLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanuuyeckue BosiHBI. (CBoOiCTBa MeEXaHMYECKMX BOJH. IIpojonbHble U
NONEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxenue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenue koyieOaHWi T IOA HAEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenmne BRIHYKICHHBIX KOJICOaHMI U PE30HAHCA.

PacnipocTpaneHne nNpo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHUI PE30HAHC.

Jlabopamopnsie pabomel u onvimel.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHW MaTeMaTUYeCKOTo
MasiTHUKA.

2. Ompenenenuie 4acTOThl U IEPHOJIA KOeOaHU MPYKUHHOTO MAaITHHUKA.
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3. HccnenoBanue 3aBHCHMOCTH TIepHOJIa KOJICOAHMIA MOABEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH TEPHOIa KOJICOAHUN MPYKHHHOTO MasTHUKA
OT Macchl rpysa.

5. IIpoBepka He3aBUCHUMOCTH TepHoOJia KoieOaHul Ipy3a, MOJIBEIIEHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbBITBI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTh Tepuoja  KoJjeOaHwmid
MPY>KUHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

Pazgea 10. DneKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomel u onvimel.

1. W3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas MOJEJIb CBETAa. HUctounukn CBETAa. [IpssmosHetHOE
pactipoctpanenue cBera. 3atmenust Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH TIpenomieHuss cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonb3oBaHME TMOJHOTO BHYTPEHHETO OTpPa)KEHUsI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom myweit B numH3e. OnTuyeckas cucrema (oToarnmapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JATbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpauuu.

IIpssmonuHeHOe paciipOCTpaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenune n300paxxeHU# B IIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTruyecKkuil CBETOBO/I.

Xop ayuei B coOMparolie JIMH3e.
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7. XoJx ydeu B pacCEUBAIOLIEN JIUH3E.

8. llomyueHnue n300pa>keHUI C TOMOIIBIO JTUH3.

9. IlpuHumn nelictBus Qoroanmnapara, MUKPOCKOIIA U TEJIECKONA.

10. Mojenb riasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [lomyyenue 6e10ro cBETa NPH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. [lonmyuyenue n300pa>keHU ¢ TOMOIIBIO COOUPAIONIEH JIMH3BI.

2. Omnpenenenrie POKYCHOTO PACCTOSIHUS M ONTUYECKON CHJIbI COOMparoIei

JIVH3BI.

3. OmnbITHI O Pa3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

Paznen 12. KBaHnTOBBIC SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Mojnens atoma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThl. JIMHeiTuaThie CEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HyxionHas wmopens aromHoro snpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJI0BOTO M MACCOBOIO YHCEIL.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus anep. Uctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HA JKUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CrnekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Peructpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. W3ydenue neneHus sjpa aroMa ypaHa mo ¢potorpaduu TpeKkoB.

2. M3yudeHue TpeKoB 3apsHKEHHBIX YACTHIL IO TOTOBBIM (hoTOTpadusiM.

IToBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.

[ToBTOpUTENHEHO--0000IAIOIUN MOAYJIb IPEIHA3HAYEH JIJIsl CUCTEMaTHU3aluH
u  0000meHUsT MPEeIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO TIPU U3YUYCHUH BCETO Kypca (PU3HMKH, a TAKXKE JJI MMOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydarommxcs,
BBIOpABIIMX ATOT YUEOHBII IpeAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECEeUnBAETCs JOCTHKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0oOyueHHs, (dopMupyercs
€CTECTBCHHOHAYYHAasi I'PaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUSA
SBJICHUN MPUPOJABI U TEXHUKHU, OBJIAJEHUE YMEHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelsa peaau3yercs
3a Cu€T TOro, 4To OOYyYarolIMeCs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUU pacro3HaBaTb M HAYyYHO OOBACHSTH
(bu3nYecKue BIEHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HMU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbl UCCIE0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, TPAKTHYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHUIIOB
DHEPI'UH.



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) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYUMBIX
M OITUYECKUX IMpoOJieM, CBS3aHHBIX C MPaKTUYECKUM NIPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpHI,

— pa3BUTHE HAay4YHOU JHO0O3HATEIBHOCTH, MHTEpeca K HCCIIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JJIEKTPUUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hopmMupoBaHHOCTh HaBbIKa pedIieKCUH, TMpPU3HAHUE CBOEr0 MpaBa Ha
OIIMOKY M TAaKOI'0 € Mpasa y APyroro 4ejIoBeKa;

6) Tpy10BOr0o BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUI;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO NMPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalollel Cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY KAIOIIEH CPeIbl;

e — OCO3HaHMWE TJI00ATLHOrO XapakTepa JKOJOTMYECKUX MpoOJeM M MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPHUPOIHOU
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPU BBHIIOJIHEHUU HUCCICIOBAHUN U
MPOEKTOB (PU3UYECKOM HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e — TIOBBIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYTUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHME JNePUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OLEHKAa CBOMX JEWCTBUHA C YYETOM BIMSHHS Ha OKDPYXAWOLIYI Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX TTOCICICTBUHA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMMmbl MO (U3WKE HA YPOBHE OCHOBHOIO
oO1ero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4COHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHbIC yUeOHbBIC JICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



eBBISIBISITh W XapaKTePU30BaTh CYIIECTBEHHBIC TMPU3HAKA OOBEKTOB
(s1BNIEHUI);

¢ YyCTAaHABJIMBATh CYUIECTBEHHBIN MPH3HAK KiIacCU(DUKAIMKM, OCHOBAHUS IJis
0000IIIEHNS U CpaBHEHUS,

e BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHHSIM;

¢ BBISIBJISITh TPUIUHHO--CJICACTBEHHBIC CBS3U TPU HU3YYCHUHM (DU3NIECKUX
SIBJICHMM U TMPOIIECCOB, J€1aTh BBIBOJIbI C UCIOJIB30BAHUEM JI€TyKTUBHBIX
U UHJIYKTUBHBIX YMO3AKIJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(bU3NYEeCKUX BEJIUYUH;

¢ CAMOCTOATEIBHO BBIOMpATH cOcO0 permieHus yueOHoW (pu3mueckoi 3amadn
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
MOJXOJISIIIET0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

¢ ICTIOJIB30BATh BOMPOCHI KaK MCCIIE0BATEIHCKUNA HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJIUTH 1O CAMOCTOSTEIHHO COCTABICHHOMY IUIAHY OIBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUS,

eOLICHMBATh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTh  HMH(MOpPMAIIHIO,
MOJTyYEHHYIO B XO/I€ MCCIICIOBAHMS WU KCIIEPUMEHTA;

e CAMOCTOSITENBHO (HOPMYIHPOBATH 00O0OIIEHUSI U BBIBOJIBI IO PE3yJbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

 IPOTHO3MPOBATh  BO3MOXKHOE  JalibHEHWIee  pa3BUTHE  (DUIUUECKUX
MPOIIECCOB, a TAKXKE BBIIBUTATh MPEATOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

o IPUMEHSTH PA3JIMYHBIE METOJIbI, HHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WHGPOPMAIMM WIA JIaHHBIX C Y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

e AHATTM3UPOBATh, CUCTEMATU3MPOBATh M HMHTEPIPETUPOBATH WHGOPMAIIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CAMOCTOSITEJIHO ~ BBIOMpAaTh  ONTUMANBHYIO  (OpMy  MpeACTaBICHUS
uHQOpMaAIlMU W WUTIOCTPUPOBATH peIlacMble 3aJa4dl  HECIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIASMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

eB XOJIc OOCYXJIEHHS Y4eOHOrOo Marepuaina, pe3yJIbTaTOB JIA00PATOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMbI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OJ1arokenaTeabHOCTH OOIIECHNUS;



e COIIOCTABJIATh CBOU CYXKIEHUS C CYKICHUSMHU JAPYTUX YYACTHUKOB JIMAJIOra,
OOHapyXUBaTh PA3IUUHUE U CXOACTBO MO3UIIHIA;

e BBIPAXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TMCbMEHHBIX TEKCTaX;

¢ IyOJIMYHO MPEJCTABIATh PE3YJbTAThl BBIIOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

e IOHUMATh U HMCIOJb30BATh NMPEUMYIIECTBA KOMAaHIHON M MHAWBUAYaJIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

e IPUHUMATH 1IEJI1 COBMECTHON JEATEIBHOCTH, OPTaHU30BbIBATh ACHCTBUS 1O
e€ JIOCTIDKEHHUIO: pacupeleNsTb poyid, OOCYXIaTh NPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;

e BBIIOJHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO PE3yJbTaTa IO
CBOEMY HAIpPABIECHUIO WU KOOPAUHHUPYS CBOM JEUCTBUS C JIPYTUMU
YJICHAMH KOMAaH/JIbl;

e OLICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT IO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusauus:

* BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYyalUsX, TPEOYIOIMIMX AJIs
peteHust GU3NISCKUX 3HAHUM;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  IOAXOAAX  IPHUHATHS  pPELICHUM
(MHIMBUAYaJbHOE, TPHUHITHE PEIICHUs B TPYIE, MPUHATHE PEIICHUN
rpyIIoi);

¢ CAMOCTOATEIBHO COCTABJIATH AJTOPUTM pPELIEHUS (PU3NYECKON 3aJauM WU
IUIaHa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;

e I€TIATh BBIOOP U OpaTh OTBETCTBEHHOCTh 32 PEILICHUE.

CaMOKOHTPOJIb, YDMOIMOHAJIBHbIN HHTEJJIEKT:

e 1aBaTh A/ICKBATHYIO OLIEHKY CUTYallUH W MIpeAJiaraTh IIaH €€ N3MEHEHUS;

¢ O0OBSCHATh  NPUYMHBI  JOCTHKEHHUS  (HEOOCTHXKEHHs)  pe3yJbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBINOJIHEHUS
(Gu3NYecKoro UCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJbTaTa LIEJIU U YCIOBUSM;

e CTaBUTh c€0s HA MECTO JIPYroro 4ejoBeKa B XOJE CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;



e IPU3HABATh CBOE MPABO HA OMIMOKY MPH peleHNH GU3NYECKUX 3a7a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOTo0.

IMPEAMETHBIE PE3YJIBTATDBI

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

e ICTIOJI30BATh MOHATHS: (PU3NYECKUE U XUMUYECKUE SIBJICHUS, HAOJI0ICHUE,
OKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (PU3UYCCKUX BEITUYHH, aTOM,
MOJIEKyJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEPAOE, KHUIKOE,
razoo0pa3Hoe), MEXaHUYECKOe JBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPACKTOpHUSI, PABHOJCUCTBYIOMIAS Cuia, JAepopMaiius
(ynpyrasi, miacTu4deckas), HEeBeCOMOCTb, COOOIIAIOITUECS COCY/IbI;

e paznuyaTh siBaeHUA (Auddy3usi, TEIIOBOE IBUKEHHE YacCTHUIl BEILECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JBWIXKECHHUE, HWHEpLHUs,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpalllCHUsI, TEepeaadya [OaBiCHUS TBEPABIMU TENaMU, XKUIKOCTAMU U
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, IpPEeBpalleHUs
MEXaHUYECKON SHEpPruu) MO ONMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3NUYECKOE SBIICHUE;

e paCIlO3HABATh  MPOSBJICHHE  W3YYCHHBIX  (U3MYECKUX  SBICHUA B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBOW M HEXUBOMU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phluard B
TeJIe YeJIOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

e ONKCHIBATh M3YUYCHHBIE CBOMCTBA TeNl U (PU3UYECKUE SIBIICHUS, UCIOIB3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIAa YIIPYTOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOrO Teia, KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CHWJIbl, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHHU3MOB,
KUHETUYEeCKas W MOTEHIHalbHAsl YHEPTUsi), MPU ONHCAHUU MPaBUIBLHO
TpakTOBaTh  (PU3MUECKHH  CMBICT  HMCIOJIb3YeMbBIX  BEIMYUH, UX
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIUMYMHY C JAPYTHMMH BEJIMYMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEIIMUUH;

e XapaKTEPU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS W IPOIIECCHI,
WCIIOJIB3Ysl MpaBUiia CJIOXKEHHs CUJl (BAOJb OJHOW mpsiMoil), 3akoH ['yka,



3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecus pbiyara (0oka),
«30JI0TO€ TIPABWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
SHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa U
3aIIUCBIBATh €T0 MATEMATUYECKOE BBIPAKECHHUE;

e OOBACHATH (PU3MUYECKHE SIBJICHUS, MPOIECCHl M CBOMCTBA TEJl, B TOM YHUCIE U
B KOHTEKCT€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIIATh MIPUYUHHO--CIICJCTBEHHBIC CBS3HU, CTPOUTH OOBsICHEHUE W3 12
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

e pelIaTh pacu€THbIC 3a/1a4u B 1—2 neHCTBUS, UCTIONb3Ys 3aKOHBI U (POPMYIIHI,
CBs3bIBaOLIME (PU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalIW3a YCIOBUSA
3a/layd  3alHChIBATh KPaTKOE YCIOBUE, NOJACTABIATh (PU3HUECKHUE
BENTUYUHBI B (DOPMYJIBI M TPOBOJUTH PACUYEThl, HaXOJUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJTY4YE€HHOU (PU3UUECKOI BETUYUHBI;

e pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEHIUTh TMpPU MOMOIIHU
(U3UYECKUX METOJ/IOB, B OITMCAHUU UCCJICIOBAHUS BBIJICIATH MPOBEPSIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3ivyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBIH pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JENaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

e IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3UUECKUX SIBIICHUM WIH (PU3NUECKUX
CBOMCTB TeJ: (OPMYJIMPOBATH MPOBEPSIEMbIC MPEAMNOTIOKEHUS, COONPAThH
YCTAaHOBKY M3 MPEJJIOKEHHOTO 000PYyI0BaHUS, 3aMMChIBATh XOJ OMbITa U
bopMyIHpPOBATH BHIBO/IBI,

e BBITIOJIHSITH MIPSIMbIE U3MEPEHUS PACCTOSIHUS, BpDEMEHU, MAaCChI TeJla, 00bEMa,
CUJIbl W TEMIIEpaTyphbl C HCIOJIH30BAHHEM AaHAJIOTOBBIX U IU(PPOBBIX
npuOOpOB, 3amMUCHIBaTh MOKa3aHUS MPUOOPOB C YUYETOM 3aJaHHOU
a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHON (PM3MYECKON BEJIUUYUHBI OT
JIPYrol ¢ HCMOJb30BAHUEM TNPSMBIX HM3MEPEHUH (3aBUCUMOCTU IYTH
PaBHOMEPHO [JBHMXKYIIETOCS Tejla OT BPEMEHU JBHKEHUS Teja, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOIIAIA COMPUKOCHOBEHUS TEII, CUJIBI
YIOPYTrOCTH OT YJJUHEHUsI MPY>KUHBI, BBHITAJIKUBAIONIEH CUIIBI OT 00BhEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH TE€Ja, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
MJIaBaHus TeJ, YCIOBUW paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAHUPOBAHUM  Y4EOHOTO WCCIIEIOBAaHUSA, COOMpATh YCTAaHOBKY W
BBINIOJIHATh M3MEPEHHUsI, CIeNys NPEeIIO)KEeHHOMY IUIaHy, (DUKCUPOBATH



pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DU3MUYECKUX BEIHYMH B BHJE
NPEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

¢ IPOBOJIUTh KOCBEHHBIC W3MEPEHHUS (U3NYECKUX BEIMYMH (TJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIas CWiIa, JCHCTByIOmas Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
NPOCTBIX MEXaHWU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAYCHNE UCKOMOW BETTUYHHBI,

e COONIOAATH MpaBUja TEXHUKHA O€30MacCHOCTU MpU paboTe ¢ JaOOpaTOPHBIM
0o0opy10BaHUEM;

e YKa3bIBaTh MPUHIMIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCY/bI, OapoMeTp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  HM3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIIONb3Ys 3HAaHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUM MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH TPUMEPHI (HAXOIUTH HH(GOPMAITUIO O IPUMEPAX) MPAKTHIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMW B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHusi 0€30MACHOCTH Tpu  oOpamieHuu ¢ [pudbopamMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEH cpefie;

¢ OCYLIECTBJIATH OTOOp MCTOYHMKOB uH(popmauuu B VIHTepHeTEe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

¢ ICTIOJIB30BATh MPHU BBINOJHEHUH YUYEOHBIX 3aJaHU HAyYHO--TIOMYJISAPHYIO
JUTEepaTypy (PU3MYECKOTOo COAEpXaHHs, CIPAaBOYHbIE MaTepHalbI,
pecypcsl cetu MHTEpHET, BlageTh npuéMaMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE KPATKHE MUChMEHHBbIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJUYHO JeNaTh KpaTKhe COOOILIEHHUs O pe3yJbTaTaxX MPOEKTOB
WA Y4eOHBIX WCCIEIOBaHWH, TPH O3TOM TPaMOTHO HCIOJIb30BaTh



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

elIpY BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCIEAOBAHHMI pacnpeneisiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koH1y oOyueHus B 8 kiiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaOIIUXCSl YMEHUIA:

e ICIIOJIB30BATh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHIIIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;

e pa3vyaTh SBJIEHUA (TEIUIOBOE paCIIMPEHUE W CXaTue, TeIionepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
DIEKTpU3aLMs TEJ, B3aUMOJECHUCTBUE 3apsA0B, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBICHUE;

e pacClio3HaBaTh  MNPOSBICHHE  M3YYEHHBIX  (U3MYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUCTaulbl B Ipupoie, usiydyeHne ConHia, 3aMmep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOoJIIOCOB, POJIb MAarHUTHOTO MOJS ISl KU3HU Ha
3emuie, NOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTh MPAKTUYECKYIO 3a/1a4y B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

e ONIMCHIBATh M3yUYEHHBIE CBOMCTBA TeNl U (PU3UYECKHUE SIBJICHUS, UCIONb3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJTUIECTBO
TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHasl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT MONE3HOro JCHCTBUS TEIIOBOM



MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTh BO3AYyXa, JJIEKTPUYECKHI 3apsj,
CUJa TOKA, JJIEKTPUYECKOE HANPSIKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yACIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAaKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAYEHUS U €IUHMIIBI
¢u3nyecKuX BENUYUH, HAXOIUTh (OPMYIBI, CBS3BIBAIOIINE JIaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpaQUKu
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

e XapaKTEpU30BaTh CBOMCTBA TeN, (PU3UYECKHUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IOJIOKEHHUSI MOJIEKYJSIPHO--KHHETHUECKOW TEOpPUH
CTpPOEHHS BEIECTBA, MPUHLHUII CYNEPHO3UIMU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHMs DSHEpPrUM, IIpH 3TOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCBIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

¢ OOBACHATH (PU3UYECKUE IPOLIECCHl M CBOMCTBAa TE€lI, B TOM YHUCJIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JTIOTHUYECKUX
1IaroB ¢ omnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3UUYECKUX SIBICHHM,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacuy€THbIC 3a/1a4 B 2—3 NEHUCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIbI,
CBSI3bIBAIOIME (PU3NYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCIIOBUS
3aJlayyl 3aIUChIBaTh KPATKOE yCIOBHE, BBIABIATh HENOCTATOK JaHHBIX IS
pelieHust 3a1a4u, BeIOUpaTh 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE NJisi €€
peuieHusi, NPOBOAUTH pPacy€Thl U CPAaBHUBATh IOJYYEHHOE 3HAYEHUE
(U3MYECKOI BEIMYMHBI C U3BECTHBIMU JTAHHBIMU;

epacro3HaBaThb MNpPOOJIEMbI, KOTOpPbIE MOXHO pEHIMTh MpU T[OMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIAEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
MIPOBENICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

e IPOBO/IUTH OMBITHI IO HAOJIIOICHUIO (PU3UUECKUX SIBICHUN UK (PU3NYECKUX
CBOMCTB TeJN (KanWUISIPHBIE SBJICHUS, 3aBUCHUMOCTD JABJICHUS BO31yXa OT
ero 00béMa, TeMIepaTypbl, CKOPOCTH MPOLECca OCTHIBAHUS U HarpeBaHUs
IpU U3JIyYEHUH OT LIBeTa M3JIydarouieil (MOTrjollaroiei) MOBEepXHOCTH,
CKOPOCTh MCHApeHHs] BOJbI OT TEMIIEpaTypbl >KUJIKOCTH M IUIOLIAIU €€
NOBEPXHOCTH, 3JEKTPU3ALMS TEA W B3aUMOJEHUCTBHE 3JIEKTPUYECKUX
3apsA0B, B3aUMOJEWCTBUE IOCTOSHHBIX MAarHUTOB, BU3yaJU3aLHs
MarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB, IEWCTBHSI MAarHUTHOI'O ITOJISI HA
IPOBOJHUK €  TOKOM, CBOMCTBA  DJIGKTPOMAarHura,  CBOWCTBa



AIIEKTPOJIBUTATENs TOCTOSHHOTO TOKa): (OpMyIUpOBaTh MpPOBEPSEMBIC
MPENOIOKEHHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHMUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

e BBITIOJIHSATH MPSIMbIE U3MEPEHUSI TEMIIEPATYPhbl, OTHOCUTEIBHONU BIAKHOCTHU
BO3/lyXa, CWUJIBI TOKA, HANpPSHKEHUS C HCMOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUYECKUX BEIMYHH, CPAaBHUBATH PE3YyJbTATh
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

e IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJIHOM (DM3MUECKOW BETUYUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJAN TOMEPEYHOrOo
CEUEHMS U YACIIBHOIO CONPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOJAHMK, OT HAmpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO UM  NAapajuIeIbHOTO  COEAMHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATH YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabpTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl M TIpauKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

 IPOBOJUTh KOCBEHHBbIE U3MEpPEHMs] (U3MUECKUX BEIUYMH (yZesibHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

e COONTIOZIATH TIpaBUJIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
o0opy10BaHUEM;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX ONUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOMHA, amIepMeTp,
BOJIbTMETpP, CUETUYHK 3JIEKTPUUYECKON HHEPIHH, 3JIEKTPOOCBETUTEIbHBIC
NpUOOPHI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCTIONB3YSl 3HAHMUS O CBOWCTBaxX (M3MUECKUX SIBICHUN U HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETp, TEPMOC, TICUXPOMETpP, TUTPOMETpP, ABHUTaTEeb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTaTr), COCTaBJIATh CXEMbI JIIEKTPUUYECKHX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasznuyasi ycIoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKHX IIeTel;



e PUBOJUTH IPUMEPHI (HAXOIUTH HHHOPMAITHIO O TIPUMEPAX ) MPAKTHICCKOTO
UCIIOJIb30BaHUsI (PU3MUYECKUX 3HAHUUA B IIOBCEJHEBHOM JKM3HU I
oOecnieueHnss 0e30macHOCTH mpu  oOpalleHuu ¢ nOpubopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHMS 370pPOBbSI U COOIIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIEH Cpesie;

¢ OCYIIECTBIISATh MOUCK HMHPOpMAMU  (PU3NYECKOTO  COACPKAHUA B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM H NTYyTEM CpPaBHEHHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIJACIATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;

e ICTIOJI30BATh NPU BBHIMOJHEHUU Y4YEOHBIX 3aJaHUN HAyYHO--TIOMYJIIPHYIO
JUTEPATYPY  (PU3UUECKOrO0 COJEpPKAHMs, CIPABOYHBIE MaTepHalbl,
pecypcbl cetu HTepHEeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NUCHMEHHBIE U KpaTKUE YCTHBIE COOOIIECHHUS,
o006miass uHOpPMALMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJep)KaHUsl, B TOM 4YHUCIE€ NYOJIMYHO TNPEACTABIATH PE3YJIbTaThI
IPOEKTHOW WJIM HCCIENOBATENbCKON NIEATEIbHOCTH, P 3TOM TI'PaMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXK/IaTh BBICTYIUICHHE IPE3CHTALNEN;

elIpY BBINOJHEHUU YYEOHBIX TMPOEKTOB M HCCIAEAOBaHUN (PU3NUECKUX
MPOLIECCOB paclpenessaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHITIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeSTeTLHOCTD TPYIIIbI, BEICTPAUBAaTh KOMMYHUKATUBHOE B3aUMOJICICTBUE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K koHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

¢ ICTIONB30BAaTh  TMOHATUS: CHCTeMa OTcu€Ta, MaTepuaibHas TOYKa,
TPaeKTOpHsl, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1allbHO30PKOCTb,
CHEKTPhI UCITYCKAHMS U TOTJIONICHUS, alib(a-, OeTa- U raMMa-u3IIy4eHHUs,
W30TOTIBI, SITICPHAS] DHEPTETHKA;

e pa3uuaTh SIBICHUS (PaBHOMEPHOEC M HEPAaBHOMEPHOE TMPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
najieHue TeJl, pABHOMEPHOE JIBUJKEHUE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE



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;

e paClioO3HaBaTh  MPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBIICHUM 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 BOJHBIL, I[yHaMH, »3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYecKoe IEeHCTBUE BUAMMOTIO,
yAbTPaUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHM, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyYEHUE
NPUPOJHBIX MHUHEPAJIOB, JEUCTBUE PAJAUOAKTUBHBIX U3JIyYECHUH Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NMPAKTUUECKYIO 3a/ady B
y4eOHYI0, BBIJCISTH CYHIECTBEHHBIE CBOMCTBa (MpU3HAKKU) (DUIUUECKUX
SIBIICHUI;

e ONIMCHIBATh M3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKHE SIBJICHUS, UCIIONb3YS
dbu3nueckue BENWYUHBI (CpENHSAS UM MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, NEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHLUHUAJIbHAS SHEPIHUsl CXKATOU
NpY>KUHbI, KHUHETUYECKAs DSHEpPrus, IOJIHAST MEXAHUYeCKas SHEeprus,
NEepPUOJl U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMIICHUS CPEAbl), PU OMUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaueHUs W €IUHUIIBI (U3MUECKUX BEITUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEJIUYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH 'papUKK N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYHH;

e XapaKTepU30BaTh CBOWCTBA TeJ, (U3HYECKUE SBIECHUS U MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, NPUHIUI OTHOCUTENbHOCTU [‘anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpAHEHUS MMITYJIbCa, 3aKOHbl OTPAXEHUS U
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YHUCEN



OpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

¢ O0BSCHATH (DU3MUECKHE MPOLECChl M CBOMCTBA TEd, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BHISBIIATH
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE U3 2-3
JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWMCTBA (PU3UUYECKUX
SIBJICHUH, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THHIC 3a7a4M (OMUpAIOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (DU3UUECKUE BEITUUYMHBI:
Ha OCHOBE aHallu3a YCJOBHUS 3aJladyd 3allUChIBaTh KpPAaTKOE YCIOBHE,
BBISIBJISITH HEOCTAIOIINE WM M30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI U
¢dbopMyIibl, HEOOXOAUMBIE JJISl PEIICHUs, IPOBOAUTH PAaCUEThI M OLIEHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS (PU3NUECKON BETUUHHBI;

e pacro3HaBaThb HPOOJIEMBI, KOTOpPbIE MOXHO pEHIUTh MpU I[OMOIIU
$u3MYECKUX METOMOB, HCIONB3YysI OMHCAHWE WCCIECTOBAHMS, BBIICTSATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh NPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJCHUH U OIIBITOB,

e IPOBOJUTH OTIBITHI 10 HAOIIOJECHUIO (PU3NUECKUX SBJICHUHN WIH PU3NIECKUX
CBOMCTB Ten (M3ydeHHE BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUSs
OHEPrUH, 3aBHCHUMOCThH TMEPHOJa KOJIICOaHW MPYKXKUHHOTO MasTHUKA OT
MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTHh OT aMIUIUTY/IbI
MajblX  KoJieOaHWUM,  TMPAMOJIMHEHHOE  pacnmpoCTpaHEHHE  CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKalie W CBOWMCTB H300pa)KeHHs TMpeaMeTa B coOMparomien
JuH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IYUYCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOrO Habopa
o0Opy/nOBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3yJsbTaThl,
bopMyIHpPOBATH BHIBOIHI,

¢ IPOBOJUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSIMBIX H3MEPEHUM, OMpeaemsis
CpellHee 3HAaYeHUe u3MepseMol BelIHYUHBI ((POKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crmocoba M3MepeHus
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HCCIEAOBAHWE 3aBHUCHUMOCTEH  (U3NYECKUX BEIUYHH C
UCTIONb30BaHUEM TPSMBIX H3MEPEHUH (3aBUCUMOCTH MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KOJICOaHMI MaTeMaTHYeCKOTO MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yrila OTPaKEHHUs CBETa OT yIJia MaJeHUs U yrjia MPeIoMJICHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh



YCTaHOBKY, (DUKCHpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
¢uznyecKux BEIMYMH B BUAE TaOMUI U rpaduKoOB, NeJaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

¢ IPOBOJUTh KOCBEHHBIE HW3MEpPEHUs (PU3NUECKUX BEIMYUH (CpelnHss
CKOpPOCTb M YCKOpDEHHME Tejla IpU pPaBHOYCKOPEHHOM JBUXECHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKHUHBI, KOIPPUIUCHT
TPEHUSI CKOJBKEHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCcKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujia CcoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHUS, CIEIYs MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

e COOJIIOJIATh MpaBWJIa TEXHUKU O€30IacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

epa3NMYaTh OCHOBHBIC TMPHU3HAKH M3YyUYEHHBIX (PU3UYECKUX MOJEICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JyY, TOHKas JIMH3a, IUIAHETapHas MOJEJIb AaToMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIpa;

e XapaKTepU30BaTh MPUHIUMBI  JIEHCTBUS  M3YYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM Ha WX omucaHus (B TOM YHUCIE:
CHHUIOMETP, JOATYUKHU TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH,

* ICTIOJIB30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKU H3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENIBbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
IpU PEIICHUH Y4YeOHO--TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEeMBbl IS
MOCTPOEHUS N300PAKEHU B IJIOCKOM 3€pKajie M cOOMparoLIel JIH3E;

e IPUBOJUTH IPUMEPHI (HAXOAUTh UH(GOPMAIIUIO O MPUMEPAX) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHMA B TIOBCEIHEBHOM JKU3HU IS
oOecrieueHuss 0€30MACHOCTH Tpu  oOpamieHuu ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIOICHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEH cpefie;

¢ OCYHIIECTBJISITH TOUCK HWHGOpMAIMK  (U3HUYECKOTO  COJEPKAHHUS B
HuTepHeTe, caMOCTOATENBHO (OPMYIHUPYSI MOMCKOBBIN 3allpoc, HAXOAUTh
NyTU ONpEesIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(QOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENIBbHBIX UICTOYHHUKOB,



e ICTIOJIL30BAaTh TPU BBITIOJHEHUW YYEOHBIX 3aaHUN HAYIHO--TIOMYJIIPHYIO
JUTEepaTypy (PHU3UYECKOTO COACpXKaHHs, CIPABOYHbIE MaTEepHAIbI,
pecypchl cetr MHTEpHeT, BlageTs NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHbBIE U YCTHBIE COOOIIECHHS Ha OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro pasziena (U3MKH U COMPOBOXKIATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAyYHBINH METO MO3HAHUS 2 bubmorexa HOK
' Y A https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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 pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [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 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Koutpoabubie IlpakTnyeckue
n/n Bceero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
BBoasslii uncTpykTaxno Th. ®usuka
1 — HayKa o npupoje. SIBneHus 1
TIPUPOJIBI
2 dusnyeckue SABICHUS 1
3 dusnyuecKue BeTUYUHBI U UX 1
U3MEpPEeHUE
4 TO4YHOCTB M NOTPEMIHOCTD U3MEPEHUI 1
MeToapl HAy4YHOTO TTO3HAHMSL.
5 Onucanue GpU3NMUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
MOMOIIBIO MOJIeTIEN
JlabopaTtopHas padota Nel
6 «Ompenenenne noka3zaHui 1 1
HU3MEPHUTEIIBHOTO MPUOOpa
Crpoenue BeniectBa. ONBITHI,
7 JTIOKA3bIBAIOIIUE JTUCKPETHOE 1 bubmmorexa [JOK
He Jmckp https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIECTBA
8 JIBr>KeHHEe YacTHI BEIIECTBA 1 bubmmorexa [JOK
HBei https://m.edsoo.ru/ff0a013e
JlaGopatopnas pabora Ne2
9 «Ormpepenenue pa3mMepoB MaTbIX 1 1

TEID»



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

10

ArperaTHble COCTOSIHHS BEILIECTBA

OCOOEHHOCTH arperaTHbIX COCTOSIHUA
Bozbl. O000IIEHNE 110 pa3ieny

bu6mmoreka [IOK

11
«ITepBoHauanbHbIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUHU BEILIECTBA»
MexaHudeckoe IBHKCHHE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorexa [JOK
P P P https://m.edsoo.ru/ff0a05c6
JIBIKECHUC
bubmuorexa [JOK
13 C .E
KOPOCTE. LARHHUIH CKOPOCTH https://m.edsoo.ru/ff0a079c
Pacyer myT u BpeMEeHH JBUKECHHUS.
14 [IpssmonnHEHiHOE PaBHOYCKOPEHHOE bubmorexa [JOK
P p yerop https://m.edsoo.ru/ff0a0ae4
JBH>KEHUE. Y CKOPEHUE
15 HNuepuusa. Macca — mepa bubnuorexa [JOK
MHEPTHOCTH TeIl https://m.edsoo.ru/ff0a0c10
16 [TmoTHOCTE BemecTBa. PacueT macchl bubmuorexa [JOK
1 00beMa TeJa 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopatopnas pabotaNe3
17 «OnpeneneHue IIOTHOCTH TBEPAOTO
Tema»
18 Pemenue 3amgad nmo teme "IL1OTHOCTH bu6mmorexa [IOK
BelecTna” https://m.edsoo.ru/ff0al123c
Cuita kak XapakTepHUCTHKA
19 B3anmoiecTBus Ten. Cuma
ynpyrocTa. 3akoH ['yka
20 JlabopaTtopHas pabota Ned
«HccrnenoBanne CUIbI YIIPYTOCTH
21 SBnenue Tarorenus. Cumia TSXKECTH



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

CBs13b MEX]ly CUJION TSKECTU U

bubmuorexa [JOK

22 Maccoii Tena. Bec Tena. Pemenue
| " https://m.edsoo.ru/ff0a1778
3ana4 1o reme "Cua TSKecTH

93 Cuiia TSKeCTH Ha APYTrHX IJIaHeTaxX. bubnnoreka [HOK
®u3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
N3amepenune cun. JJunamomerp

24 JlaGopaTopHas pabora bubnnoreka [HOK
NeS«I'pamynpoBanue npyKUHbBI U https://m.edsoo.ru/ff0al8cc
M3MEPEHHUE CHII JUHAMOMETPOM)»

bubmuorexa [JOK
25 Bec tena. HeBecomocth
https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAIIPaBJICHHBIX
26 10 OJTHOM IPSIMOI bubmorexa LHOK
AT TP ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIASA CHIT

97 Pemrenue 3agau o reme
"PaBHopeiicTByromas cuin"

28 Cuna TpeHus u e€ Bubl. TpeHue B bubnuoteka [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHnas paborta Ne 6
"N3yueHne 3aBUCIMOCTHU CHJIBI

29 TPEHUSI CKOJIbKEHUSI OT Beca Tena U bubmmorexa LIOK

P https://m.edsoo.ru/ff0alcc8
XapakTepa CONpUKacaroIINXCs
MOBEpXHOCTEN"

30 Pemrenue 3anau Ha onpeneneHue
PaBHOJICHCTBYIOIIEH CHITBI

a1 'I')]SI_HCHI/IC 3a%a4 1o TeMeC BuGnorexa [IOK

3aHMoﬂf HCTBHC TCIL. LUIIbL B https://m.edsoo.ru/ff0alde0
MEXaHHUKE
32 KonrponbHas pabora no remam:



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
https://m.edsoo.ru/ff0a1de0

«MexaHnuecKoe TBHKCHHEY,
«Macca, IIIIOTHOCTRY, «Bec Temay,
«I"padrueckoe n300paKeHUE CHI»,
«Cumb»

Hasnenne. CriocoObl yMEHbIICHUS U

bubmuorexa [JOK

33
YBEJIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JaBienwne raza. 3aBHCUMOCTD
34 aBJIEeHU ra3a oT 00bEMa bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenada naBieHust TBEPALIMU
35 TeJ‘EIBfH xclil KOCTSIMHU U faﬂsaMH bubmorexa [JOK
» UL ’ https://m.edsoo.ru/ff0a25b0
3akon ITackains
36 JlaBneHune B )KUAKOCTH U Tase, bu6mmoreka [IOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo treme «JlaBnenue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 Coo06
OODIIAOTIHECH COCYIBI https://m.edsoo.ru/ff0a2970
39 I'mnpasanuecknii mpecc bubmorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuHeBon
JKUJIKOCTHBIA HACOC
41 ATmochepa 3eMiIH U IPUYKHBL €€ bubmuorexa [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmochepHoe bubnmuorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmocepHOTO TaBICHUS. bubnmnoreka [JOK

OnsiT Toppuuennu

https://m.edsoo.ru/ff0a2da8



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
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBHCUMOCTH aTMOC(EPHOTO

44 aBJIEHUS OT BLICOTHI Ha OBHEM bubmorexa LHOK
a AYP https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme "
AtmocdepHoe naBieHue"
JlelicTBUE KUIKOCTH U T'a3a Ha
47 MIOTPY>KEHHOE B HUX TEJIO bubmorexa [TOK
py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopuas pabota Ne7
48 «/3y4yeHne BBITAIKMBAIOLIEH CUJIBL, bubnnorexa [HOK
JIEHCTBYIOILIEH Ha MTOTPY>KEHHOE B https://m.edsoo.ru/ff0a33fc
JKUIKOCTH TEJIO»
bu6mmoreka [IOK
49 IInaBanue ten
https://m.edsoo.ru/ff0a3514
Jlaboparopnast pabota No§
50 «BrIsIcHEHME YCIIOBHH IUIABaHUSA TeJla bubmmorexa LHOK
y https://m.edsoo.ru/ff0a3a96
B KHAJIKOCTH
51 Pemenne 3amau mo teme: «IlmaBanme
TEI»
Pemenne 3amad mo remam:
59 «IInaBanue cynos. bubnuorexa [IOK
Bo3znyxomnaBanuey, «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX T, XKUIKOCTEH U Ta30B»
KonTponbHas pabota mo Teme
53 «/laBneHne TBepABIX TEIN, KUAKOCTEH

n ra3soB»



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

bubmuorexa [JOK

54 Me e 0
RaHpHeeKQt pabotd https://m.eds00.ru/ff0a3f82
bu6mmoreka [IOK

55 MomHocTh. EquHUITEI MOIITHOCTH

B FUHHILBE MOTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPU MOABEME
56 Ha jgectHule"
57 IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecHe cit Ha pbIuare
Peryaru B TexHuUKe, OBITY U IPUPO/IE.

58 Jlaboparopuas padora Ne 9 bubmmoreka [JOK
"MccnenoBaHnue ycaoBU paBHOBECHS https://m.edsoo.ru/ff0a478e
ppluara"

59 Pemenue 3agad mo teme «YcCinoBus bubmuorexa [JOK
PABHOBECHS pbIYara https://m.edsoo.ru/ff0a48a6
Koaddutment nonesnoro neiictpust

50 MexaHusMma. JlabopatopHas paborta Ne
10 «Ompenenenne KI1J] HaknonHO#

TJIOCKOCTH

61 Pemenue 3amau mo reme "Pabora, bu6mmoreka [IOK
mMottHocTtb, KIT/1" https://m.edsoo.ru/ff0a4c48
Mexanunyeckas dHEprus.

62 Kunernueckas v moTeHIuaiIbHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a4252
JHEpTrus

63 3 bu6mmorexa [IOK
AKOHDL COXPATICHIA SHEPTITH https://m.edsoo.ru/ff0a4360

64 Pemenue 3agau «Pabota, MOITHOCTb,

SHEPTUS»



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KonrponsHast pabora o Teme

65 1
«PaboTa 1 MOIIHOCTb. DHEPTHUSD»
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1 bubnuoreka [IOK
o TeMe "MexaHuueckoe ABikeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. PaboTa ¢ TekcTamu
67 o Teme "JlaBiieHue TBEPIBIX TEI 1 bubmorexa [JOK
B | PA ’ https://m.edsoo.ru/ff0a4ffe
KHUJKOCTEH U ra30B
PesepBHrlit ypok. Pabora ¢ Tekctamu
68 o teme "Pabora. MOIHOCTE. 1
Oueprus"
69 PesepBHblii ypok. Perenue 3a1a4 1o 1 Bubnunoreka LIOK
TeMe "IIIIoTHOCTS. https://m.edsoo.ru/ffOa4ffe
70 PesepsHblit ypok. Pemenue 3anau 1
"[InaBanue ten"
71 PesepBHbIii ypok. Pemienue 3a1au 1 Bubanoteka LIOK
"Mexannyeckas paboTa U MOITHOCTB" https://m.edsoo.ru/ff0a4ffe
72 PesepsHbIii ypok. Pemenue 3ana4 1
"Busl sueprun"
OBIIEE KOJIMYECTBO YACOB I10 7 12

[NPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
Tema ypoka Kontpoabubie IIpakTuueckue A mupp
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
BBoauebiit nuncrpykrax no Th.

1 OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO- 1 bubmuorexa [JOK
KMHETUYECKOM TEOPUU U UX OIBITHBIC https://m.edsoo.ru/ff0a5256
MIOATBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYT 1

3 Mojaenu TBEpIOro, JKUAKOTO U 1 bubnuorexa [JOK

ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPOTO,
4 KHUJKOTO U Ta3000pa3HOTo BEIIEeCTBA Ha 1
OCHOBE I10JIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKON TEOpUHU

5 K 1 bubmuorexa [JOK
PHCTAIIMUECKHE 1 aMOpdHbIe Tena https://m.edsoo.ru/ff0a5800

5 CmauvBaHME M KallUJUISIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 T 1 bubnmnoreka [JOK
CIIIOBOE PACIIHPEHIE H CRATHE https://m.edsoo.ru/ff0a5a26

Temneparypa. CBsi3b TeMIIEpaTypbl CO
8 CKOPOCTBIO TETIOBOTO JBUKEHUS 1
YaCTHII
9 Buytpennss sueprusi. Cioco6st 1 bubnuorexa [IOK
W3MEHEHUSI BHYTPEHHEN DHEPTUU https://m.edsoo.ru/ff0a5c60
10 Busr Temonepeaaun 1 bu6nmoreka [JOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

11
BEIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "
12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIIOBOTO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnast pabora Ne 1
14 "UccnenoBanue sBICHUN TEIIOOOMEHA bu6mmoreka [IOK
MPY CMEIIMBAHUU XOJIOAHON U Tropsaueii https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer koaudecTBa TEILIOTHI,
15 HEO0OXOIMMOTO JJI HarpeBaHus Teja
Y BBIJICJISIEMOTO UM TIPH OXJIAKIEHUN
JlaGopaTopHnas pabota
16 N02"I/P}3MepeHH: JeTbHOU Bubmorexa ITOK
° PEHHe Y . https://m.edsoo.ru/ff0agbb0
TETUTOEMKOCTH BEIECTBA
17 OHeprus ToIMBa. Y 1ejbHas TEII0Ta bubnnoreka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
18 IImaBnenue u OTBepﬂeBii-H/Ie Bu6morexa [IOK
KPHCTALTHHCCKHIX T Y ACTbHAA https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUSI
19 Pemrenne 3amad no reme: "OHeprusg bubnnorexka [JOK
toruBa. [1naBnenue" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
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/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota Ne4 "Ompenencuue
OTHOCUTEILHOM BJIaXXHOCTH BO3/1yXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYXHOCTH BO3/yXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHHUs

25

KII/ TermoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX IMPOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Berecrna"

KonTponbHas pabota mo teme
"TermnoBele aBiaeHua. U3MeHeHHE
arperaTHbIX COCTOSIHHMI BemiecTa"

Onektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPSAT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IieKTpu3anus
TeN UHAYKIUEH U IpU
COTMPUKOCHOBEHHUH"

31

BzaunmopeiicTBue 3apssKeHHBIX TEIT.

bu6mmoreka [IOK



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

3axoH Kynona

https://m.edsoo.ru/ff0a87e4

Hocuremm OJICKTPUYCCKUX 3apA10B.

32 DnemeHTapHbIi 3apsa. CTpocHHe bubmmorexa [TOK
P AL 1P https://m.edsoo.ru/ff0a8a0a
aToma
DJIEKTPUYECKOE TOJIE.
33 HanpsikeHHOCTD 3J1€KTPUYECKOTo
nosis. [Ipunnun cynepno3unuu
BJIEKTPUYECKUX MOJEH
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JEKTPUYECKOI0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHeHUE bubnuorexa [JOK
CBOWCTB AJIEKTPUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBHS €r0
36 CYILECTBOBAHUA. VICTOUHUKHA bubmnorexa [IOK
y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 . bubmuorexa [JOK
JIeHCTBHUS DIICKTPUUECKOTO TOKa https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 3JIEKTPUYECKOTO TI0JIs HA IPOBOTHUKH
U JUAJIEKTPUKA"
39 DIEeKTPpUYECKHI TOK B METaJLJIaX, bubnmnorexa [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas erb U €€ COCTaBHbIE
4acTu
i ?;Idna Toka. JlaboparopHnas pabota Ne 5 BuGnorexa [IOK
31\/'1'epeHHe 11 PETYTHPOBAHHE SR https://m.edsoo.ru/ff0a8bd6
TOKa
42 DNEKTPUUECKOE HATIPSKEHHE. bubnuorexa [IOK

Bonsr™etp. JIaboparopnas padota Ne 6

https://m.edsoo.ru/ff0a9e14



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
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

"N3mepenue u peryiupoBaHue
HanpspKeHus"

43 ConpoTuBiieHUE MPOBOJHUKA. bubnnoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
44 Pacuer conpoTuBieHNs TPOBOJHUKA, bubmumoreka [IOK
CHUJIbI TOKAa U HaMpsHKEEHUs https://m.edsoo.ru/ff0aa738
45 3aBUCHUMOCTD gnmﬂ TgKa oT Bubmnorexa LOK
HAMPIDREHIL. SAKOH LMa JUIA yHacTka https://m.edsoo.ru/ff0aa44a
Lenu
Jlaboparopuas padota Ne7
46 "M3mepeHne conpoTHUBIECHUS bubnuoreka [IOK
NpoBoJHUKA. M3ydueHne npuHuuna https://m.edsoo.ru/ff0aa04e
nencTBUs peocrtara’
47 [TocnengoBarenbHOE U MapaieIbHOE
COEIMHEHHE MPOBOTHUKOB
Jlaboparopnas pa6ota Ne 8 "[IpoBepka
48 IIPaBUJIA CIIOKEHMS HAIIPSHKEHUH IIPU bubmmorexa LIOK
MOCIE0BATEIIbHOM COCIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucropos”
Jlaboparopnas pabota Ne9 "Hzyuenue
49 na anJIeJHI,)Horopcoe WHEHUS ’ bubmmorexa [JOK
P " A https://m.edsoo.ru/ff0aadle
MIPOBOJIHUKOB
50 Pemrenne 3a1ay Ha npUMEHEHNE 3aKOHA bubnuorexa [IOK
OmMa 1t yyacTka 1enu https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTB AIEKTPUIECKOTO bubnuorexa [JOK
ToKa. 3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHuas padota Ne 10
" bubnuorexa [JOK
52 W3mepeHune MOIHOCTH 1 paboThI

TOKa BHCKTqueCKOﬁ namiie '

https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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

DJeKTpUYeCcKUe ey U MOTpeOnuTenn

53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmorexa LOK
P p Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka K KOHTPOJILHOU paboTe
110 TeMe "DIIEKTPUYECKHUE 3apsi/Ibl.
54 3apsoKeHHBIE TEIA U UX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1oCcTOSIHHBIH
3JIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DeKTpUUECKUE 3apSIbL.
55 3apsoKeHHBIE TEIA U UX bubnmorexa LOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [1oCcTOSIHHBIH
AJIEKTPUYECKUM TOK"
56 ITocTosiHHBIE MATHUTBIL, UX
B3alMOJICHICTBHE
57 Ypok-uccnenosanue "N3yuenue bubnmnoreka [JOK
MOJ€H MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOe I10J1e
bu6mmoreka [IOK
58 3eMIIH U €ro 3HaueHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emie
OmnsiT OpcTena. MarHuTHoe nose
59 3JIEKTPUYECKOTr0 TOKa MarautHoe bubnmuorexa [JOK
I10JI€ KaTYyIIKHU C TOKOM. [IpuMeHeHune https://m.edsoo.ru/ff0acld2
3J€KTPOMArHUTOB B TEXHUKE.
[IpuMeHeHne >EKTPOMArHiuTOB B
60 texnuke. JJaboparopHas pabora Nel 1 bubmmnorexa LIOK
"N3yuyeHue neiCTBUS MarHUTHOTO TTOJISI https://m.edsoo.ru/ff0ac74a
Ha MPOBOJIHUK C TOKOM"
61 DNEeKTpOABUTATEIb TOCTOSIHHOTO bubnmoreka [JOK



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

Toka. Mcrosp30BaHue
AJICKTPOJIBUTATEICH B TEXHUYECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.

https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apasest. 3akoH
3JIEKTPOMATHUTHON UHIYKIIMH.
IIpaBuio Jlenna

63

JlabGopaTopHas paborta Nel2
«M3ydenue siBiueHUs
AJIEKTPOMArHUTHON MHTyKITHI
CriocoOblI MOJTy4eHHUs ANEKTPUUECKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEeprun

64

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIeKTpUYECKUe U
MAarHuTHBIC SBJICHHS"

65

66

67

KonTponbHas pabota mo Teme
"DeKTprUUecKue U MarHUTHBIC
siBJIeHUS "

PesepBHrlIit ypok. Paborta ¢ Tekctamu
o teme "TemnnoBeie aBieHUS"

PesepBubIit ypok. Pabora ¢ Tekctamu
o Teme "[locTosiHHBII
AJEKTpUYECKUI TOK"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14

bubmuorexa [JOK
https://m.edsoo.ru/ff0accse

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acdc6

68

69

PesepBubIit ypok. Pabora ¢ Tekctamu
no TeMme "MarsutHele aBjaeHusa"

PesepsHbiit ypok. Pemenue 3anau "
TenoBsie siBIeHus"

70

PezepBHblii ypok. Pemenue 3anau

bu6mmoreka [IOK



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

"DnexTpuueckue sipneHus"

PesepsHblil ypok. Pemenue 3anay '

https://m.edsoo.ru/ff0acdc6

bubmuoreka [JOK

71 1
Pacuer snekTpuyeckux nenen" https://m.edsoo.ru/ff0acdc6
72 PezepBubiii ypok " [loctpoenue 1
M300paKeHUH B TMH3aX"
OBUIEE KOJIMYECTBO YACOB I10 7 15

[NPOT'PAMME



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




9 KVIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
JI:;H Tema ypoxka Beero Kontposbusbie IIpakTnueckue il:;:eﬂl/lﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypenr

BBoanslii nnctpykTax no Th.

1 MexaHu4ecKkoe ABUKEHHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [IOK
MEXaHUYECKOT'0 IBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsMONIMHENHOE 1 Bu6mmotreka [JOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nekenue. CpeqHsst © MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubmuorteka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4

5 CkopocTh NpSIMOJIMHENHOTO 1
PaBHOYCKOPEHHOTO JIBH>KEHHUSI.
JlabopaTtopHnas pabotaNel

7 "OnpeneneHne yCKOpeHus Teja mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBUKEHUU 110 https://m.edsoo.ru/ff0ad8d4
HAKJIOHHOM TJI0CKOCTH"

8 CBoOomHoe nagenne teia. OIbITH 1

lanunes
9 PaBHOMeEpHOE nBMXKEHUE IO 1 Bu6miorexa LIOK

okpy>kHocTH. [lepron u yacrora



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4

oOpanienus. JIuneiinas u yriosas
CKOPOCTH

https://m.edsoo.ru/ff0ael76

10 LleHTpOoCTpEeMHUTEILHOE YCKOPECHHE
11 Ilepsniii 3akoH HetoToHa. BexTop Bu6muotexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubnuoreka [IOK
PaBHOpelicTByIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubmmorexa [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha mpuMeHEHUE Ha bubmmoreka [JOK
IIpaKkTHKe 3aKOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka ]f?::[?sj?/l//lrz?:cli(::)(&.lrou}f{anecaZ
16 Pemenue 3anay no teme «Cuna
YIPYTOCTH
17 JlaGopatopnas padoraNe2 bubmuoreka [IOK
«OmnpeneneHue KECTKOCTH TPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmmnorexka HOK
18 Cina Tpetis https://m.edsog)_.I ru/ff0af738
19 Pemenue 3agau nmo reme «Cuna bubmmoteka IIOK
TPEHUSA» https://m.edsoo.ru/ff0afa26
JlabopaTtopHas pab6ota Ne3
20 «Ormpenenenne KodpPUIMEHTa TPSHUS
CKOJIbKEHUS
Pemrenue 3amay mo reme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
| https://m.edsoo.ru/ff0af8be
TPEHUS
22 Cuna TsKeCTH M 3aKOH BCEMHUPHOTO bubmuotexa [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be

TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "/IBrkeHue Ten

23 BOKPYT TPaBUTAL[MOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenne 3agaud mo reme "Cuiia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubnxorexa LTOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHe MaTepHAIIBHONW TOYKHU.

26 AOGCOIIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpAIICHUS

27 MowmenT cuinsl. LeHnTp TspKecTn

28 Pemenue 3agau no reme "MomeHT bubmmoteka IIOK
cunbl. LlenTp Tsxkectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo

29 Teme "MexaHn4ecKoe JIBIKCHHIE bubmorexa LOK

. | ’ https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KonTponbhas pabota no teme
30 "MexaHHYeCKOe JIBIKEHUE bromrorexa LIOK
. g | ’ https://m.edsoo.ru/ffOb06ec
BsaumonelicTBue Ten
Nmnynbse Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUs UMITYJIbCa. YTIPYroe U bromorexa LIOK
P Y o by https://m.edsoo.ru/ffob07fa
HEYIPYroe B3auMOICHCTBUE
32 Pemenue 3agaud mo reme "3akoH but6mmorekxa [IOK

COXpaHEHHUs uMmIryJsbca'

https://m.edsoo.ru/ffO0b096¢



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-koHpepenuus "PeakTuBHOE

33
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexanunueckasi paboTa 1 MOLTHOC
A # PabOTa I MOHOCTE https://m.edsoo.ru/ff0b0a84
PaboTa CHIIBI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabora Ned
36 «Omnpenenenue pabOThl CUITbI TPEHUS
IIpY pAaBHOMEPHOM JIBUYKEHHUH TEJIa 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b DHEPrUH U PAOOTHI.
[ToTenuuanpHas HEprus
38 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KHHETUYECKON SHEPTUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 Pemenue 3aga4 Ha 3aKOH COXpaHEHUS bubmuoreka [IOK
SHEpPruu https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHNUE U €T0 bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoneOaHusl. bubnuotexa [JOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 [IpyXMHHBIA 1 MaTEMaTUYECKHUN
MasiTHUKH
VYpok- uccienoBanue "3aBUCUMOCTh
44 nepuoa KojieOaHuil Py KMHHOTO bubanoreka IIOK
MasATHHMKA OT MAaCChI I'Py3a U KECTKOCTU https://m.edsoo.ru/ff0b197a
MpYy>KUHBI"
45 I[IpeBpalenne SHEPTUm IpH



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/ff0b20f0
https://m.edsoo.ru/ff0b197a

KOJIe0aTeILbHOM IBHKEHUN

46

JlaboparopHast pabota Ne5
«Orpe/esieHre YacTOThI U IIeproia
KOJICOAHHI TIPYKHHHOTO MasTHHKa»

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

47

JlaboparopHas pabota Ne6 «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHn
rpy3a, HOABEUIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BOHEL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IponosbHbIE
MOIEPEYHBIE BOJTHBI

JlnuHa BosiHBI. CKOPOCTH
pacipoCTpaHeHUs BOJIH.
CelicMuyeckre BOJTHBL"

3Byk. PacnipocTpanenue u otpaxeHnue
3ByKa

bubmuoreka [IOK
https://m.edsoo.ru/ffOb21fe

51

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YapTpa3Byk u
UHOPa3BYK B IPUPOJIE U TEXHHUKE"
Pemenue 3anau no teme « Konedanus
1 BOJIHBD)

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOILHOM paboTe MO
TeMe "3aKOHBI COXPaHCHHS.
Mexanudeckue KoaeOaHus ¥ BOJIHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbHas pabota mo Teme
"3aKkoHbI cOXpaHeHUs1. MexaHndeckue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTpOMarHuTHOE IoJIe.

bubnunoreka LIOK

>0 DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe

o7 CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypoxk-konpepenuus "Llkana

58 3JIEKTPOMATHUTHBIX BOJIH. Bubimoreka [IOK
KCIOJIb30BAHUE JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"

N3yyeHnue cBONCTB 3J€KTPOMAarHUTHBIX
bubnunoreka LIOK
59 BOITH C MIOMOTIIBI0 MOOHJIEHOIO https://m.edsoo.ru/ffOb2c6c
tenedona" T '

Pemenue 3agau Ha onpeneneHue

60 YacCTOTHI U JUIMHBI 3JIEKTPOMAarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBeTa. Bu6miorexa 1JOK

61 CxopocTts cBeta. BonHoBBIE cBOCTBa https://m.eds00.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe BuGmnorexa [TOK

62 pacnpoCcTpaHeHHE CBETA. 3aTMEHHUS] httos://m.edsoo.ru/ffob3658
Connua u JlyHsl T '
3aKOH OTpa)KE€HUs CBETA. 3epKaja. Bu6miorexa I[OK

63 Pemenue 3a1a4 Ha IPUMEHEHUE 3aKOHA https://m.edsoo.ru/FOb38cA
OTpa)KEHHUs CBETA

64 IIpenomiienue cBeta. 3aKoH bubanorexa LIOK
MIPEJIOMJICHUS] CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE OTpakeHue cBeTa. Bu6miorexa IJOK

65 Hcnonp30BaHne NOJHOTO BHYTPEHHETO https://m.eds00.ru/fOb3c5e
OTpaXeHUs B ONTHYECKHUX CBETOBOAAX

66 Pemrenue 3a1a4 Ha 3aKOHBI OTPAKEHUS U
MIPEJIOMJIEHUS CBETa

67 VYpok-koupepennus "Mcnonp3zoBanue

IIOJIHOI'O BHYTPCHHECTO OTPAXKCHUA:



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"

68 b 0 bubnunoreka LIOK
HH3BL LIITHHACCKA CHIA JHHSDT https://m.edsoo.ru/ff0b3f2c
69 I 5 . bubnunorexa LIOK
OCTPOCIHE HIODPANCHII B JHH3aX https://m.edsoo.ru/ffOb444a
JlabopaTopHas padorta Ne 7
70 "Onpenenenue HOKYCHOTO PacCTOSHUS Bu6mumoteka [JOK
1 ONTHYECKOM CHIIBI coOMparomei https://m.edsoo.ru/ff0b4206
JUH3BI"
71 Ypok-koHpepenmus "OnTuueckue bubmmoreka [JOK
JTUH30BBIC TIPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 r 3 bubnnorexa [IOK
71a3 KaK ONTUYECKas cucTeMa. 3peHue https://m.edsoo.ru/ffOb4684
Paznoxenne 6e10ro CBETa B CIIEKTP.
73 Omneitel HetoTona. Cnoxenue
CHEKTPAJIbHBIX I[BETOB.
74 bubmuoreka [IOK
Jlueniepens ceera https://m.edsoo.ru/ff0cOf4c
bubmmoteka IIOK
75 nu
HTEPepeHLILA H AHpaKiLis cBeTa https://m.edsoo.ru/ff0cOe2a
76 OmneiTel Pesepdopaa u mianerapHas bubmuoreka [IOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
7 [Toctynarel 6opa. Mozens aroma bopa
78 Hcnyckanue 1 MoTJoIeHne CBeTa bubmmoreka IIOK
atoMoM. KBanThl. JInHelyaTbIe CIEKTPBI https://m.edsoo.ru/ff0c144c
79 VYpok-nipaktukym "Habmonenue bu6muoreka [JOK
CIIEKTpa U3JIydyeHus" https://m.edsoo.ru/ff0c1550
N bubnuotexa [JOK
80 Pal0aKTHBHOCTH U €& BHIBI

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

81 Crpoenue atomHoro siapa. Hyknonnas bubmmoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
82 PanpnoaxtuBHbIE IPEBpaALICHUS. bubnmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
83 Pemenwne 3agau o teme: bubnunoreka LIOK
"PagunoakTrBHBIE TTpEeBpallicHUs " https://m.edsoo.ru/ffOclb4a
VYpox-koHpepenuus "PagroakTHBHBIE
84 U3ITy4YeHUs B IPUPOJIE, METUIIUHE,
TexHuke"
SAnepHbie peakyuu. 3aKOHbBI
85 COXIfaHGHEﬂ 3apsiIOBOTO U MacCOBOTO bubmmorexa [JOK
https://m.edsoo.ru/ff0c1c58
quce
86 DHeprus CBA3U aTOMHBIX saep. CBs3b bubnnorexa [JOK
MAaCChI U SHEPTUH https://m.edsoo.ru/ff0cld7a
87 Peakuuu cuHTe3a U neneHus saep.
Hcrounuku sHeprun ConHua U 3BE3]
Jlaboparopnast pabora Ne 8 «U3yuenue
JIJTICHUS Si7jpa aToMa ypaHa
88 nogororpaduu TPEKOBY, bubmmnoreka HOK
Jlaboparopnas pabota Ne9 «3yuenue https://m.edsoo.ru/ffOc1e88
TPEKOB 3apsHKEHHBIX YACTHII 110
TOTOBBIM (poTOrpadusim»
VYpok-koudepennus "AnepHas
89 sHepreTuka. JlencTus
PaMOaKTUBHBIX U3ITyUYE€HUN HA KUBBIC
OpraHusmsl"
90 [ToaroroBka Kk KOHTPOJILHOU paboTe MO bu6muoreka [JOK

TeMe "DIIeKTpOMarHUTHOE TOJIE.

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNEeKTPOMArHUTHHIE BOJHBI.
KBauroBrie sBiaenus"

KonrponsHas pabora o teme
"DJIeKTPOMAarHUTHOE TOJIE.

91
DNEeKTPOMArHUTHBIE BOJHBI.

KBanTtoBsbie siBeHus"

92 [ToBTOpEeHME, 0000IIEHNE. bubnmnoreka HOK
"BizanMonencreue tea" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, obodmenue. Pemenue BuG OK

93 pacyYeTHBIX ¥ KAUECTBEHHBIX 3a/1a4 110 nommoreka I
Teme "Baanmoeiicraie Te" https://m.edso00.ru/ff0c2572
[ToBTOpenue, 0600menHue. Pemenue Eu OK

94 pacUYEeTHBIX ¥ KAUECTBEHHBIX 3a/1a4 110 nommoreka L1
Teme "TenoBbIe MpoIeCehr” https://m.edso0.ru/ff0c2a22
[ToBTOopenue, o6o0meHue. Pemenue BuG OK

95 pacYeTHBIX M KAaYeCTBEHHBIX 3a]1a4 110 nommorexa L
reme "KTIJ] TemIoBEX . https://m.edso0.ru/ff0c2b30

JBUTATEICH
[ToBTOpenue, 0606meHue. Pemenue Bub OK

96 pacYeTHBIX U KAaYeCTBEHHBIX 3a]1a4 110 nosmoteka 1

reme "KTIJL aekt .\ https://m.edso0.ru/ff0c2¢52
POYCTaHOBOK

97 IToBTropenue, o6o0meHue." " CBeToBbIE bubmmnorexka HOK
SIBJICHUS " https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, o6o0menue. Pemenune Eubs OK

98 pacUYCTHBIX ¥ KAUECTBEHHBIX 3a/1a4 110 nommoreka 1
S — https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, o6o0menue. Pemenue BuG OK

99 pacYeTHBIX U KAYeCTBEHHBIX 3a]1a4 110 nosmoreka I

TeMe "3aKOHbI COXpPAHEHHUS B

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
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https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
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https://m.edsoo.ru/ff0c3044

mexanuke"

[ToBTOpenue, o600meHne. Pabora ¢

100 TEKCTaMM 110 TeM¢ ""3aKOHBI 1
COXPAHEHHUS B MEXaHUKe"
[ToBTOpenue, o600meHne. Pabora ¢

101 texctamu 1o teme "Konebanus u 1
BOJIHBI"

102 [ToBTOpenue, o600meHne. Pabora ¢ 1
TekcTtaMH 110 TeMe "CBeToBbI€ sIBICHUA"
[ToBTropenue, o6o0menue. Pabora ¢

103 TekcTamu 1o Teme "KBaHnToBast u 1
snepHas pusnka"

104 'I'/ITOFOBOG HOBTOvpeHI/I'?. 1

DIIEKTPUUECKHUI TOK

105 [ToBTOpEeHME M 00600IIIEHNE 1
"DJeKTpOMAarHuTHas UHIyKIHS"

OBILIEE KOJIMYECTBO HACOB I10 105 17

I[TPOTPAMME







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

VYuebnuk ®dusnka 7 kinace, aBrop U.M.Ilepeimkun.A..MiBanos, [IpocBenienue

2023r.

Yyeonuk @usznka 8 kimace, aBrop U.M.Ileprimkun.A.M.MBanog, [IpocBenienne

2023r.

YueOnuk @usuka 9 xnacc, arop U.M.Ileppimikun. E.M.I'ytauk, A.J.MBanoB,

M. A Iletposa [Ipocsemnienune 2023

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

1. YueOnux ®usuka 7 knacc, aBrop U.M.Ilepsimkun.A.U.MBaHoB,
[Ipocsemienne 2023r.

2. ®usuka. 7 kmacc. ba3zoBelil ypoBeHb. MeToqudeckoe mocooue Kk yueOHuky M.
M. Ileppiukuna, A. U. IBanoBa

3. neix H.C. [Toypounsie pa3paboTku no ¢pusnke. 7 Kiacc: mocodue ais
yunrenst / H.C. Inbik. — 2-¢ u3A., oi1. — 1 daitn pdf: 303 ¢. — Mocksa: BAKO,
2020. — (B moMoIIh MIKOJIBHOMY yuuTelto). — CucteM. TpeboBanus: Adobe
Reader XI 160 Adobe Digital Editions 4.5; skpan 10”. — Tekcr:
DJICKTPOHHBIMN.

4. Yuebnuk dusuka 8 kinacc, aprop M.M.Ileprimikun.A.U.MBanoB, [IpocBemienune

2023r.



5. YueOnuk ®dusuka 9 knacc, aptop U.M.Ileppimikun. E.M.I'ytauk, A..VBaHOB,
M.A Ilerposa [Ipocsemenue 2023

6.®u3uka noypounsle miansl Mo yueoHuky A.B.Ilepsimkuna, E.M.I'yTHuK 9
kiacc, cocraputens C.B.boo6posa, Bonarorpan,2019r.

7. ®duszrka noypoyvHsle 1mianHsl 1Mo yueOHuky A.B.Ilepsimikuna, A.M.MBanosa 8

kiacc, Boarorpaa 2019r.

HNUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETH
HMHTEPHET
bubmuoteka I{OK https://m.edsoo.ru/ff0c2d6a, bubaunoreka L{OK https://m.edsoo.ru/ff0c245a,

bubnuoteka [{OK https://m.edsoo.ru/ffOc1672
bubnuoteka I{OK https://m.edsoo.ru/7f416194
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