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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOM MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétoMm deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yue6Horo npeamera «duzukay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOMIMXCS W OpPraHU3ALMIO H3yUECHHS
bu3MKN Ha NEATeTPHOCTHOW OCHOBE. B mporpamMme mo (u3HKe yUWUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHaBIUBAET pacmpeesieHue yueOHoro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIeA0BaTEILHOCTD
U3y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Tporpamma mo ¢Qusuke pa3zpaboTaHa ¢ ENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueil MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka SBISIETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJ0OTHEN, aCTpPOHOMHUEH 1 U3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEJOCTABIICT HauboJiee SCHBIC
00Opa3Ipl MPUMEHEHHsS] HAYYHOTO METOZa TMO3HAHMSI, TO €CTh CI0c0o0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0O0IIero
oOpa3oBaHus COCTOMT B (POPMHPOBAHUHM €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINojaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHHS,

e UHTEPIPETHPOBATH  JIaHHbIE M  HCIOJB30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUISl TOTYyYSHHS BHIBOIOB.

[lenmn wsyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Dduszuka» B
oOpa3zoBaTenbHbIX oOpranusamnusx Poccuiickoit ®exaepanuu, pean3yrOMUX
OCHOBHBIE  0011€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHON pELICHUEM



Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne [1K4BH).
Henau nzyuyenuss Gpuankm:

IpHOOpEeTEHHUE HHTEpeca M CTPEMJICHHS OOydYalomuXcsd K HaydHOMY
U3YYCHUIO TPUPOJBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIINM SIBJICHUSIM;
(dbopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHUS MaTepuH U PyHIaMCHTAIBHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH ISl Pa3BHTUS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU ¥ TEXHOJIOTHIA,

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

JlocTikeHne 3THX IeJiel MmporpamMMbl 10 (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHNe 3HAHWM O JUCKPETHOM CTPOEHWUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUN HAOIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpPMaIEl PU3NUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (UBNKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpa3oBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeZEN0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJelO).

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



7a00paTOPHBIX PabOT W OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aIaHUi, MPEAJIaraeMbIX B paMKax

OCHOBHOTI'O F'OCYapCTBEHHOI'0 3K3aMeHa M0 (pU3UKE.
COJAEPKAHUE ObYYEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY-KaI0IIero Mupa.

@usuka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MmepeHue Qu3nyueckux BeluyuH. Duznyeckue
npubopsl. [lorpenHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka u Jpyrue eCTeCTBEHHbIE HAyKH H3y4aloT MPUPOSIY.
EcrecTBeHHOHAy4HBIM METOJ TMO3HAHUS: HAOJIOJEHUE, TMOCTAHOBKAa HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM C MTOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHW4eckue, TEIUIOBbIC, JJIEKTPUYECKHUE, MArHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEIypa MPSIMBIX U3MEPEHU aHAJIOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpenesieHHE IIEHBI IeJICHUS IIKaIbl K3MEPUTEIIBHOTO Mprbdopa.

2. H3mepenue paccTosTHUN.

3. Msmepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OnpeneneHue pa3MepoB MajbIX TEN.

5. M3MepeHue Temmeparypbl MpPU MOMOIIM MKUJIKOCTHOIO TEPMOMETpa U
JaTyuKa TeMIIepaTyphl.

6. IlpoBenenue uccienoBaHus IO MPOBEPKE TUIIOTE3bl: JAIBHOCTH IMOJETA
IapuKa, MyIMEeHHOTO TOPU30HTAILHO, TeM OOoJIbIlie, YeM OO0JbIle BHICOTA
mycCKa.

Paznen 2. IlepBoHayajibHbIE CBeJeHUS 0 CTPOCHUM BellleCTBA.

Crtpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBr>kenne dacTtul BemlecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YAaCTHUI[ C
TeMmriepatypoii. bpoyHoBckoe mBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTEN M TBEPIBIX
(kpuctamnmyecknx) Tesl. B3anMoCBsA3b MEX]y CBOMCTBAMHM BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJIIPHBIM cTpoeHHeM. OCOOECHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JABUKCHHUS.

2. HaGmonenue nuddyzum.

3. HabGmonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM psOoB (C  HCIOJIb30BAaHUEM

dboTorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SlBnenve wHepruu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
M3MEHEHHSI CKOPOCTH JBWXKEHUA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeUCTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHune cuiibl ¢ MOMOLIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cuii. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpayuu.
1. HalnroneHme MexaHMUECKOTO JIBHKCHUS TETa.
2. N3mepeHune CKOpOCTH MPSAMOIUHENHOTO JIBUKECHUS.
3. HaOmronenue sBieHUs HHEPILIUH.
4. HabmroneHue u3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUU TEl.
5. CpaBHEHHE MaccC 10 B3aUMOJICHCTBUIO TE.
6. CnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopnsie pabomel u onvimel.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOT'O JIBMXKEHHMSI (IIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuka o
HAKJIOHHOM TIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOTO Tea.



4. OmbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbkeHus (aedopmarivm)
NPY>KUHBI OT MPUII0KEHHOMN CHUIIBL.

5. OmnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl KUJIKOCTH OT riayOuHbl. ['mapocraTmyeckuit
napajokc. Coobmaroiuecs cocynpl. ['uapaBinueckne MeXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBiaeHue. lIpuumHbl CyliecTBOBaHUS
BO3aAylHON oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuOops! 17151 U3MEPEHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBHIO U TA30M.

Coobmiatoiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBieHune nercTBrsl aTMOC(PEPHOTO JABICHUS.

3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUJIKOCTH.

8. YcIiioBue TUIaBaHus Tell: IJIaBaHUE WM IOTPY>KEHHE Te B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopuvie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NMOTpyKEHHOHN B
XKUIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
IIOrPY’KEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT MacChl Teja.
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4. OnbITBI, ACMOHCTPUPYIOIIME 3aBUCUMOCTbh BBITAIKUBAIOIIECH CHIIBI,
JEUCTBYIOLLEH Ha TEJIO B )KMJIKOCTH, OT 00bEMA NOrPYKEHHOM B )KUJIKOCTh
YaCTHU TEJIA U OT IUNIOTHOCTHU KUJIKOCTH.

5. KoHcTpyupoBanue apeomerpa MWIM KOHCTPYUPOBAaHUE JIOAKM U
OIpEICNICHUE €€ TPYy30MOABEMHOCTH.



Pasznen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanudeckast padota. MOIIHOCTb.

[IpocTble MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHs pblyara. [IpumeHeHne npaBuiia paBHOBECHS pblyara K 0J10Ky. «30510To€
npaswiio» Mexanuku. KIIJI mpocteix Mexanu3MoB. [IpocTbie MeXaHNU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas M MOTEHIMAIbHAs 3HEPIHUS.
[TpeBpaleHre 0JHOTO BHIa MEXaHUYECKOW SHEPIUU B Ipyroi. 3aKOH COXpPAHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOM ITOBEPXHOCTH.
2. HccnenoBanue ycioBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yueHHe 3aKOHA COXPAHEHUs MEXAHUYECKON YHEPTUH.
8 KUIACC

Pa3znen 6. TerioBble siBJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIAPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThl, NOATBEPKAAIOLINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopgenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucramnmuueckue u amopdubie tena. OObSICHEHHUE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEI HAa OCHOBE IMOJOXEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CmaunBaHNe U KallWUISIPHBIE sIBJICHUS. TemIoBoe pacliupeHre U CKaTHeE.

Temmneparypa. CBsizb TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. BuyTpeHHsisi sHeprusi. CrnocoObl U3MEHEHUsS] BHYTPEHHEH SHEpPruu:
Teronepeaaya u CoBepiieHue padotsl. Buabl Terionepeaun: TemIonpoBOHOCTD,
KOHBEKIIUS, U3ITyYEHUE.

KomnuecTBo TeruioThl. YaenabHas TEIIOEMKOCTh BelecTBa. TermiooOMeH H
TEIUIOBOE paBHOBeCHME. YpaBHEHHWE TeruioBoro OanaHca. [lmaBieHue wu
OTBEpACBAHUE KPUCTAUIMUECKUX BEIISCTB. YJeibHas TEIJIoTa IUIaBJICHUS.
[TapooOpazoBanue u koHaeHcamus. Mcmapenue. Kumenwe. YnenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTro
JIaBJICHHUSL.

BnaxxHocTh Bo3ayXa.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.



[TpuHiuner padotel TemnoBbix asurareneil KIIJ temmoBoro nBurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEIBI.

3aKOH COXpAaHEHMs U MPEBPALLEHUS SHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpauuu.

1.

2
3
4.,
5

L ® N o

HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenune nuddysun.

HaOnroienue siBneHUi cMaurBaHUs M KalMWIISIPHBIX SIBJICHUN.
HaOmroieHue TenioBoro paciuimpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH Oo0bEéMa M HarpeBaHUM WM
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Termonepenayn.

OxnaxxJaeHUe IPU COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHUIIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumneHus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P MJIABJICHUU.
13.

Mopenn TemIOBbIX ABUTaTEIICH.

Jlabopamopuvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BHIPAINIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OnpIThl MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
o0bEMa M HarpeBaHUs WIN OXJIKICHHUS.

[IpoBepka rUNMOTE3bl JUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOUKA KHUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaOnronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruuM Tejla B pe3ysibTaTe
Terionepeaayy U paboThl BHEITHUX CHUJI.

UccnenoBanue sBIEHUS TEIIOOOMEHA TPU CMEIIMBAHUU XOJOIHOW H
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METATUITMUYECKUM LIHJITHHIPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaenbHON TEIIOTHI TJIaBJIEHUS JIb/IA.

Paznen 7. djekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.



OnekTtpuzanus Tel. J[Ba poaa 3ieKkTpuyueckux 3apsiaoB. BzaumoneiicTBue
3apsbkeHHBIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSJI0B U PACCTOSHUSI MEXKITY TEJIAMH).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoiist. IlpuHnmm
CYNEPIIO3ULIUU IEKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJICKTPUUECKUN 3apsil.
Crpoenue aroma. [IIpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
ANEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cToYHUKN TIOCTOSIHHOTO ToKa. JIeWCTBUS AJIEKTPUYECKOro ToKa (TEIUioBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. ¥YEIbHOE CONPOTHBIEHUE BelecTBa. 3akoH Oma
JU1s1 ydacTka uenu. [locinenosarenbHoe U mapajuiesIbHOE COEIMHEHNE IIPOBOIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHua.
DneKkTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE MarHUTHL. B3anmoaencTBUE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
noyie. MarauTHoe mosie 3eMJIM W €ro 3HadeHHWe i Ku3Hu Ha 3emie. OmnbIT
Opcrena. MarHuTHOE NoJie AIEKTPUUYECKOTO ToKa. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[eICTBME MArHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb
IIOCTOSHHOTO TOKa. Mcnonbp30BaHHWE JJIEKTPOJABUTATENECd B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. CnocoObl MOy YEHUS ANEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Tel.

JIBa pozia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DJIEKTPOCTAaTUYECKAs UHAYKIIMSL.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3aPsI0B.
[TpoBOIHUKH W TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKHN OCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BbIii pa3ps.

12. I3MepeHue cuiibl TOKa aMIIEpPMETPOM.
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

W3mepeHne 2neKTpUIeCcKOro HAIPSKEHNS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTUBIIEHUN.

B3anmoencTBre MOCTOSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXKXHOCTH pa3I€JICHHUs NIOJI0OCOB MarHNTa.
MonenupoBaHuEe MarHUTHBIX I10JIEN MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBrE MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
DIIEKTPOABUIATEIb IIOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHTyKLHU.

Omnerter apanes.

3aBUCHUMOCTh HANpPABJICHUSA HWHAYKIHOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHUSI.

DIEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JBJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIIbl TOKA.

N3mepeHue u peryJnpoBaHue HANPsIKEHUSI.

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

OMBbITHI, JEMOHCTPHUPYIOIITUE 3aBUCUMOCTh AIEKTPUUYECKOTO
COTNPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TOMEPEUHOIrO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUM TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPH MApaJJIEIbHOM COCIUHEHUH
PE3UCTOPOB.

Omnpenenenue pabOThI AIECKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH  DJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA, MAYILETO YEpe3 JaMIIOUKy, OT
HaIpsDKEHMS HA HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.



15. VI3y4eHnue MarHuTHOTO MOJIsi TOCTOSTHHBIX MAarHUTOB MIPU UX 00bEIMHEHUN
Y Pa3JICJICHNH.

16. MccnenoBanue 1EMCTBUS 3JEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. ONBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KaTYIIKU C TOKOM U MAarHUTa OT CUJIbI TOKA U HAITPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 31E€KTPOABUTATEIIS.

20. 3mepenue KII/] anekTpoaBuraTesibHOM yCTaHOBKH.

21. OnBITBI IO HUCCIEOOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
MCCIIEIOBAHUE HW3MEHEHUM 3HAYEHUS W HaNpPABJICHHUS WHAYKIHOHHOTO

TOKA.
9 KJIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBWwkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTb TeJla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe JBHkeHue. (CBoOomHOE
naaenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon u yactora oOpalleHus.
JIuHenHas u yriioBast CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproTtoHa. Bropoy 3akoH Herorona. Tpetuii 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHMUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
nanenus. JBuwkenue mianer Bokpyr Cosuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOGCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynsc tena. MI3MeHeHne umnyiibea. VIMITynbC CHiibl. 3aKOH COXPaHEHHS
UMITyJibca. PeakTHBHOE ABUKEHHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHEpruu u padbotel. [loTeHnanbHast SHEPTHs Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEprus cxxaTon npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPIUH.

Hemoncmpauyuu.
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9.

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

Habnrogenne MexaHn4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

CpaBHEeHHE TyTe W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JIBUKECHUS.

Habnrogenue nBM>KEHMS Tela IO OKPYKHOCTH.

Hab6mrogenne MexaHMueCcKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

3aBHUCHUMOCTh YCKOPEHHS Te€ja OT MAcChl Teja M JIEWCTBYIOIIEH HAa HETO
CHJIBL.

Habmtoienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEI.

M3MmeHeHue Beca Tesa Ipu yCKOPEHHOM JBUKECHUMU.

[lepenaya uMIryabca Ipy B3aMMOJEHCTBUH TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYJIbCA IPU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITYJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.
HabnroieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHne MEXaHUYEeCKON SHEPruu pH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM MTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBaHue TpakTa [Jisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBIDKCHUS IIApUKA WIN TEJIEKKH.

OrnpeneneHue CpeaHE CKOPOCTH CKOJIBKECHHUS Opycka WU JBUKEHUS
[IapyKa 1Mo HaKJIOHHOW ITIOCKOCTH.

OrnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IyTH OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne kodhGUIMeHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHue padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBI)KEHUU TeJa T10
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOoCTH TIpU TMOABEME Tpy3a C
HCIIOJIb30BaHUEM HETIOIBMYKHOTO M TIOJABUKHOTO OJIOKOB.

11. I3y4deHue 3aKOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexann4yeckue KoJie0aHusi M BOJIHbI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MareMaTu4ecKuil U NPy XKUHHBIM MasTHUKU. [IpeBparieHue
AHEPIUH IPH KOJIeOATEIHPHOM JIBUKEHUH.

3aryxatomue — koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKMX BOJH. [IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenue koJyieOaHWM TeI IIOH HAEUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BIHYKIEHHBIX KOJI€OaHU U pE30HaHCa.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

Habnronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HAHC.

Jlabopamopuvie pabomul u onvimel.

1. OmpenenieHHe YacTOTHl M TMepUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHrie 4acTOThl U IEPHOJIa KoieOaHui MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUN MPYyKUHHOTO MasSTHUKA
OT Macchl rpysa.

5. IIpoBepka He3aBHUCHUMOCTH TIepHoJia KoieOaHUi Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbIThI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  Mepuoja  KoJjeOaHHil
MPYXKUHHOTO MAsITHUKA OT MAacCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaICHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBoMcCTBa
ANeKTpoMarHuTHbIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

DneKTpoMarauTHas npupona csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimeol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble IBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — ceeta.  IIpsamonuHelrHoe
pacnpoctpaHenue ceera. 3atMenust Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IperomieHus cBera. llomHoe BHyTpeHHee
OTpaX€HHE CBeTa. VICIOnb30BaHME TOTHOTO BHYTPEHHETO OTPAXEHHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox myuedt B muH3ze. OnTudeckas cucrema goToarapara, MUKpOCKOIa
U Teljieckorna. ['na3 kak ontudeckas cucremMa. biim3opykocTh 1 JadbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HploToHa. CroxkeHue
CIEKTPAJIbHBIX LIBETOB. J{Uciepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox nyder B paCCEUBAIONIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun geicTBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.
10. Mopens rinasa.

11. PaznosxeHue 6e0ro cBeTa B CIEKTP.
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12. [Tomyuenue 6em0ro cBeTa MpHU CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnenoBanune 3aBUCUMOCTH yTiia OTPAKEHHUS CBETOBOTO Jiyda OT YIJia
najicHUsI.

2. M3ydeHne xapakTepUCTHK H300paKeHHUs IpeIMeTa B TNIOCKOM 3epKalie.



3. HccnenoBanue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUSI CBETOBOIO JIy4ya OT yIJia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlomydeHne n300pakeHHI C MOMOILBI COOUPAIOIIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI cCOOMparolei
JIVH3BI.

6. OMBITHI 110 PA3J0KEHUIO OEJIOro CBETA B CEKTP.

7. OmBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB IPH WX HAOIIONCHHUH 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble IBJIeHHUS.

Omnwitel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u noromenne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(pa, OeTa- U ramma-uzinydeHus. CTpOCHHE aTOMHOTO
anpa. HykioHHas wmoxaenb atomHoro snpa. M3orombl. PannoakTuBHbBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHbie peakiuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO 4YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3b Maccel M 3Hepruu. Peakuum cuHTe3a u
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

SnepHas sHepreTuka. J{eMCTBUS PagMOAKTUBHBIX H3JIyYEHUW HA IKUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyUYEHHUS U TIOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HaOmonenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Peructparnus uznydeHust IpUPOTHBIX MUHEPAJIOB U TIPOTYKTOB.

Jlabopamopuvie pabomel u onvimel.

1. HaGnroneHue CIUIONIHBIX M JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE SHEPIMU YaCTHUIIBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (hoHa.

IHoBTOPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOMINY MOYJTH TIPEAHA3HAYCH JIJII CHUCTEMAaTHU3aIuN
1 0000IIIeHUS TPEIMETHOTO COJIEP KaHUs U OTIbITA JIEATEIIbHOCTH, IPUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakKe JJIsi MOJATOTOBKM K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHYy MO (U3HKEe NIl 00ydJaroIuXxcs, BHIOPABIIUX ATOT
y4eOHBIN MpeIMeET.

[Ipy U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
NesATEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U



METalpeMETHBIX  IUIAHUPYEMBIX  pE3yJabTaTOB  OOydeHus, GopMHupyeTcs
€CTECTBEHHOHAY4YHAass IPAMOTHOCTh: OCBOCHHME HAYyYHBIX METOJOB HCCIIECIOBAHUSA
SBJICHMA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (DU3MUecKue
ABJICHUS, TPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KA4YE€CTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMIIHATBHO IEITENLHOCTHBIN XapaKTeP JAHHOTO pa3/ena peaanu3yeTcs 3a
CYET TOT0, UTO 00YUAIOIIMECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM TpeIaraeTcs:
HAa OCHOBE TIOJIYYEHHBIX 3HAHUM pacro3HaBaTb M HAy4YHO OOBACHSTH
bu3nuecKkue SBICHUS B OKPYKAIOIIEH MPUPO/IEe U TOBCEAHEBHOM JKU3HU;
UCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE U1 MPOBEPKU TMIIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSICHSITh HAy4HbIC OCHOBBI HAmOOJIe€ BaXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTMH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHBIX HCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB

HHEPTUU.
IVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 1O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABIECHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yIbTaTOB.

B pesynbTaTe u3ydeHus: GuU3NKA Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs

y oOyuatomerocsi 0yayT cOpMUpOBaHbl CIEAYIOLIUE JIUUYHOCTHBIE Pe3yJIbTaThl B

YacTH:

e 1) mMaTpMoOTH4E€CKOro BOCIIMTAHUA:

e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(uznyecKoil HayKu;

e — IIEHHOCTHOE OTHOLICHHE K JTOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

e 2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e —TOTOBHOCTbH K aKTUBHOMY YUYaCTHIO B 00CYX JACHUHU OOIIECTBEHHO 3HAUUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

e — OCO3HaHUE BAXHOCTU MOPAITBHO-ITHUECKUX MPHUHIIMIIOB B AESATEIBHOCTU
YYEHOT0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCHPHUATHE ICTETUYECKUX KauecTB (PM3UYECKON HayKu: €€ rapMOHUYHOTO
ITOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MMO3HAHMS:



— OCO3HaHUE IEHHOCTH (U3MYECKOW HayKh KaK MOIIHOTO HHCTPyMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJBTYPBL;

— pa3BUTHE HAy4HOH II0003HATENBFHOCTH, MHTEpPECa K MCCIEeI0BATEIbCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbSI H  3MOLMOHAJIBLHOIO
0J1aronoJIy4uns:

— OCO3HaHHWE IIEHHOCTH O0€30MacHoro o0pa3a »KWU3HHM B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTU TNpaBUJl OE30MaCHOrO IOBEACHUS Ha
TPaHCIOPTE, HA JOporax, C SJEKTPUUECKUM U TEIUIOBHIM OOOpY/IOBaHUEM B
JOMAITHUX YCIIOBHUSIX;

— chOpMUPOBAHHOCTb HaBbIKa peIEKCUU, IPU3HAHKE CBOETO MpaBa Ha OIIHOKY
Y TAKOI'0 e MpaBa y APYyroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHO€ ydYacTHUE€ B pEIICHUWU MPaKTHUYECKUX 3a/ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alid, ToOpojia, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHOM HAPAaBICHHOCTH, TPEOYIOIIUX B TOM YHUCJI€ U PU3HMUECKUX 3HAHUM;
— UHTEPEC K MPaAKTUUECKOMY U3YUYEHHUIO podeccuid, CBSI3aHHBIX ¢ (DU3UKOW;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

— OpHUEHTAallUi Ha TPUMEHEHHE (PU3WYECKUX 3HAHWUW /I PEIIeHUs 3aaad B
00JIaCTH OKpY’KAIOIIEH Cpenpl, TJIAaHUPOBAHMS TOCTYNKOB W OIEHKH WX
BO3MOXHBIX ITOCIIEICTBUU JIJIs1 OKPYKAIOLIEN CPEbI;

— OCO3HaHHE TI00ANBHOTO XapakTepa AKOJIOTHYECKUX MpoOJIeM U MyTed HX
pelieHus;

8) aganTanum Kk M3MEHSIOMIUMCH YCJOBHAM COLMAJIBLHON W NPHPOIHOM
cpeabl:

— MOTpeOHOCTh BO B3aUMOJEHCTBUU TIPU BBIMOJHEHUU UCCIEIOBAHUM U
MPOEKTOB (DM3UYECKONW HAIMPaBICHHOCTU, OTKPBITOCTH OMBITY W 3HAHUSAM
IPYTUX;

— TIOBBIIICHUWE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NeATEIIbHOCT;

— MOTPEOHOCTH B (HOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBAThH
U], TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— 0co3HaHHE NePUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 00JIaCTH
1)7637097

— IUTAaHUPOBAHUE CBOEr0 PAa3BUTHUS B NPUOOPETEHUM HOBBIX (PUIMYECKUX
3HaHUM;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U TIPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DU3HUCCKUX 3HAHUM;



e — OIICHKa CBOMX JIEUCTBUH C y4€TOM BIUSHUS Ha OKPYXAIOUIYIO Cpemdy,

BO3MOKHBIX TJTOOQTBHBIX HOCJ'IGI[CTBI/Iﬁ .

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ymnbTare ocBoeHMs IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyuyaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBHUS,  PETYJISTHBHBIC
yHUBEpCaIbHbIC YUeOHbIC TCUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

Bba3oBble Jjornueckue 1eiicTBUA:

BBEISIBIIATD W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIAaCCU(PUKALIUU, OCHOBAHUS JIJIS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;
BBISIBIIATH TIPUYUHHO-CJICACTBCHHBIC CBS3U TMPU HM3YYCHHH (PH3NICCKUX
SIBJICHUI Y TIPOIIECCOB, JIETIATh BBIBOJIBI C UCIIOIh30BAHUEM JETYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIBUTATh THUIOTE3bl O B3aUMOCBS3SIX
(bU3UYECKUX BEJINYHH;

CaMOCTOSATEILHO BRIOMPATH CITOCO0 pelieHrs yueOHOH (hr3ndecKoit 3aaaun
(cpaBHEHHE HECKOJIbKUX BApMAHTOB pEIICHHs, BBIOOp HaumOolee
MOJXOJISIIIETO ¢ YYETOM CaMOCTOSITENIBHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarenLCcKue JeHCTBUA:

WCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIIbCKUI HHCTPYMEHT ITO3HAHMS,
MIPOBOJIUTH IO CAMOCTOSTEIIFHO COCTABIICHHOMY TIIaHY OITBIT, HECIOXKHBIH
bu3MYeCKUl IKCIIEPUMEHT, HEOOJBINOE HCCIASAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HH(OpMAIIHIO,
TIOJTYYCHHYIO B XOJIC MCCIICIOBAHUS MJIH SKCIICPUMCHTA;

CaMOCTOSITENTLHO (DOPMYITHPOBATH 000OIIEHUSI M BBIBOJIBI MO Pe3yJibTaTaM
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE JalIbHEWINee pa3BUTHE  (U3HUUECKUX
MPOIIECCOB, & TAK)KE BBIIBUTATh MPEIIIONOKEHUSI 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ nndopmanmeii:



IPUMEHSTH Pa3IUYHbIC METObI, HHCTPYMEHTHI M 3alPOCHI ITPH TOUCKE U
orbope WHGPOPMAIIMU WM JAHHBIX C yYETOM MNPEAIOKCHHON ydeOHOMH
bu3ngecKoi 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATH MH(GOPMAIIHIO
pa3IM4YHBIX BUJOB U GOPM MPEICTABIICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHMAJBHYIO (OpMy TMpeacTaBIICHUS
uHPOpMAIMM W WLIIOCTPHPOBATh pellacMble 3aJa4d  HECIOXHBIMU
CXeMaMH, JruarpaMMaMH, UHOH TpaduKoi ¥ UX KOMOMHAITUSMH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbIe HeiCTBHA:

B XoJie 0OCYyXIeHUsI y4eOHOro marepuana, pe3yabTaToB J1ab0paTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOMN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa PEIICHUE 3aJadyd W TOJJICpIKaHHC
OJ1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTABJISATh CBOM CYXKIEHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
auasnora, OOHapyKHUBATh Pa3INIUe M CXOACTBO ITO3HIIHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJIUIHO TPEICTABIIATh PE3YIbTAThl BEITIOJHEHHOTO (PH3NYECKOTO OIBITA
(9KCIIepuMeHTa, UCCIIeI0BaHus, TIPOCKTA);

MMOHUMATh U UCIIOJIB30BaTh IPEUMYIIICCTBA KOMAHIHOW U WHIUBHIYaJIbHON
paboThI pU PEIIEHUH KOHKPETHOU (pU3ndYecKoi mpoOieMbl;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBHOCTH, OPTAaHW30BBIBAThH JIEHCTBHUSI
mo e€ JOCTHXKCHHUIO: pacHpeaeNisiTh POJd, OOCYXIaTh MNPOIECChl U
PE3YJIbTaThl COBMECTHOM pabOThI, 00001IIaTh MHEHUSI HECKOJBKHUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pabOThI, TOCTUTAsT KAY€CTBEHHOTO Pe3yJbTara Io
CBOEMY HAIIPaBJICHUIO U KOOPIUHUPYS CBOU JACUCTBUS C IPYTUMHU YICHAMH
KOMaH/IbI,

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENEHO C(OPMYITHPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PeryasiTuBHbIe yHUBeEpCaJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYaIMsIX, TPEOYIOIUX
JUTSL petieHust GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBATHCS B  PA3NMMYHBIX MOAXOAAX TMPHUHSATHS  PEIICHUN
(MHIMBUAYyaTbHOE, TIPUHSITHE PEIICHWS B TPYIIE, MPUHATAE pPEIICHUN
IPYIIION);

CaMOCTOSITENTHHO COCTaBJISATh AJITOPUTM PelieHUsT (PU3UUECKON 3a1aun W
IIaHa HCCIEOBAaHUS C YYETOM HMEIOIINUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIjiaraéMbie BAPUAHTHI PEIICHUN;



JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JlaBaTh aJCKBaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath IiaH €€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTIKEHUS  (HEIOCTH)KEHHS])) PE3yJIbTaTOB
NeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHWCIIE B XOJ BBIIOJIHEHUS
(GU3MYECKOTO HWCCICAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENICTB, W3MEHHUBIIMXCS CHUTYallUuid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTh €051 HA MECTO JPYTOr0 YEJIOBEKa B XOJ€E CIopa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
MPU3HABAaTh CBOE MPABO Ha OMIMOKY MPHU perieHUH HU3NIECKUX 3a]1a4 UIH
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

HPEAMETHBIE PE3YJIbTATDBI

K xoHIy 00yueHus B 7 KJacce peaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIOJIB30BaTh  MOHATHSA:  (U3MUecKMe M XUMHUYECKHUE  SIBICHMS,
HaAOJII0IeHNE, SKCIEPUMEHT, MOJEelb, TUIOTe3a, €AMHMLBI (PU3NUIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSAMOJIMHEMHOE), TPACKTOpHUs, paBHOACHCTBYIOIIAs
cuJa, nedopmanus (ympyras, IJIacTUYecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (audQy3us, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEpPHOE JABWKEHUE, HWHEpIus,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHHUs], lIepe/iaya AaBICHUS TBEPABIMU TEIAMHU, KUJKOCTSIMU U ra3aMu,
aTMoc(epHOe JaBlCHHE, IUJIaBaHUE TeJ, TMPEBpAIlCHUs MEXaHHUUeCKON
HHEPrUMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUN B
OKpY’XKalollleM MHUpe, B TOM 4YHcle (U3HUECKHUE SIBICHUS B MPUPOJIE:
IPUMEPBI JBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKHBOW M HEXKHBOU
npupoje, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EpHOro J1aBJICHUs Ha KUBOW OpraHU3M, IUIABAHUE PbIO, pblUuaru B
TeJe YeI0oBeKa, MPU STOM NEPEBOJUTH MPAKTUUECKYIO 33a7a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SBICHMUIA;



ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHHS, UCIOIB3YS
dusznyeckre BeMMYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CpEIHssA CKOPOCTb, CUJIa YIIPYTOCTH, CUJIA TSXKECTU, BEC Tela,
CUJI1a TPEHMUSI, 1aBiieHue (TBEPIOro Tela, KUAKOCTH, I'a3a), BEITAJIKUBAIOIIAs
Clia, MEXaHuueckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(pGUIIMEHT TOJNE3HOTO JACHCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL SHEPIusl), NpH ONUCAHUU MPABWIBHO TPAKTOBATH
(u3NYECKUI CMBICI UCTIONIB3YEMbIX BETUYHH, UX 0003HAYEHUS U €UHULIbI
(¢u3NYECKUX BEIWYMH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(Gu3NYECKyI0 BEJIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TIpapUKu
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl IIpaBUiia CIOKEHUs CUII (BAOJb OJHOW mpsiMoii), 3aKkoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUJIO paBHOBeCUs pblyara (0J10Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUsS MEXAHUYECKOU
SHEPruM, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, POLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyaluld NPAKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ Onopoil Ha 1—2 M3y4yeHHBIX CBOWMCTBA (PUINYECKUX
SIBJIEHUH, (PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3a1adyd B 1—2 JEUCTBUA, HCNOJB3YyS 3aKOHBI U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIU3a
YCJIOBHSI 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE Ul PEIICHUs 3a/1ay, OLUEHUBATh PEATTUCTUUHOCTD
NOJTy4YeHHOM (PU3NUEeCKON BEIUUMHBI,

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPH MOMOUIU
(bu3MYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
MPEAnosoKeHre (THnoTe3y), pa3indaTh U UHTEPIPETUPOBATH MMOTYYEHHBIH
pe3ysbTaT, HaXOJIUTh OLIMOKM B XOJE ONbITa, JAeNaTh BBIBOABI MO €ro
pe3yJbTaram;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUN WU
(u3nyeCKUX CBOUCTB Tel: (HOPMYIMPOBATH IIPOBEPSIEMBIE ITPEATIOIOKEHHUS,
coOupaTh YCTAaHOBKY M3 MPEII0KEHHOTO 000PYI0BaHUS, 3aMUCHIBATh X0/
OmbITa U (HOPMYIUPOBATH BHIBOJBI;

BBIIIOJIHATD MNPSMBIE U3MEPEHUS PACCTOSAHMUS, BPEMEHHM, MAacChl Tela,
o0b€Ma, CHUIBI WU TEMIEPATYpbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U



uGpoBBIX MPHUOOPOB, 3aMUCHIBATh IOKa3aHUA MPHOOPOB C YUYETOM
3aIaHHOM aOCOIFOTHOM MOTPENTHOCTH U3MEPECHUH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpYrofl C HCIOJIB30BAHMEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTH IIyTH
PaBHOMEPHO ABMXKYILETOCS TE€JIa OT BPEMEHU JBUKEHUS TEJIA, CUIIbl TPEHUS
CKOJIbKEHHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHMSI OT IUIOIIAIU COMPUKOCHOBEHMS TEJ, CHUJIBI
YOPYTOCTH OT YAJIMHEHUS NPY’KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyXEHHON YacTU Tejla U OT INIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUM
TUTaBaHMsI TEJl, YCJIOBHMA pAaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOTO0 MCCIEOBaHUSA, COOUpAaThb YCTAaHOBKY H
BBINOJIHATh WM3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTarhl MOJIYYEHHONW 3aBUCUMOCTU (DU3MUYECKHUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX TaOnuIl U TpaduKOB, AENaTh BBIBOJBI IO pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIIOTHOCTD
BEIIECTBA )KUJIKOCTH U TBEPAOIO TeJa, CHJIa TPEHUS CKOJIbKEHUS, JaBJICHHE
BO3/lyXa, BbITAJIKUBAIOUIasl cUja, JCHCTBYOIas Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro  JNEWCTBUS  MPOCTHIX
MEXaHHU3MOB), CJeays MTPEIJIOKEHHOW WHCTPYKIMU: TPHU BHITOIHECHUN
U3MEpPEHU coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOI BEIIMYUHBL;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIUIIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIIIHUECS COCyAbl, OapoMerp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh TMPUHIUIBI JCUCTBUS M3YYECHHBIX TMPUOOPOB U
TEXHMUYECKUX YCTPOWCTB C OMOpOH Ha WX oOmHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYSCKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SBJICHUN M HEOOXOIUMBbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
INPAKTHYECKOTO HCIOJB30BaHUA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJi obecrieyeHusi 0€30MacHOCTU MpH oOpalieHnu ¢ npudopamMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOILEH CPEIE;



OCYUIECTBJISATH OTOOpP HWCTOYHUKOB uUH(popmanuu B HMHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAHUM W TOyTEM CPAaBHEHHS PA3IMUYHBIX HCTOYHUKOB BBIACISTH
UHpOpMaIMIO, KOTOpas SBISIETCS HNPOTHUBOPEYMBOM WM MOMKET OBITH
HEJ0CTOBEPHOI;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JAUTEepaTypy HPU3HUECKOTO COACepKaHUs, CIIPABOYHbIE MaTepUabl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAHUS  TEKCTA,
npeoOpazoBaHusi UHPOPMALIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaK (PU3UUECKOTO COAEPKAHUSA, B TOM
yucIe myOJInyHO AesaTh KpaTKUe COOOIIEHUS O pe3yJIbTaTax MPOEKTOB WU
y4eOHBIX HCCIEI0BAaHUM, IPU ATOM I'PaMOTHO MCIOJB30BaTh M3yUEHHBIN
HNOHATUMHBIN anmapaT Kypca (U3HKH, CONPOBOXKAATh BBICTYIJICHHUE
MPE3CHTAIUEN;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN pacrpenesisTh
00s3aHHOCTH B TPYyNIE B COOTBETCTBMM C MOCTABICHHBIMU 3aJa4aMH,
CIIEINTHh 3a BBIIIOJIHEHWEM IUIAHA JIEWCTBUIl, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATENIbHOCTb  TPYMIbI,  BbICTPAaUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xoHiy o0yuenus B 8 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCTIOJIb30BaTh MOHATHS: MAacca U pa3MepPbl MOJIEKYJI, TEIIJIOBOE JIBHKECHHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINIMYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/1yXa, TEMIleparypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JBUrATElNb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsifl, SJICKTPUUECKOE T10JI€, MPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuuath SBJICHUS (TEIJIOBOE pacUIMpeHHEe M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHWE, KAIWUISAPHBIC SIBIICHUS, UCIIApEHUE,
KOHJIEHCAIMsl, IUIABJIEHUE, KpUCTauin3auus (OTBEpAEBaHUE), KHUIICHHE,
Temjonepeaaya (TEnI0nmpPOBOHOCTD, KOHBEKIIHS, U3JIyUYEHHUE),
AJIEKTPU3ALMS TEJ, B3aUMOJACHUCTBHUE 3aPS0B, JCUCTBUS SIJICKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECHCTBUE MArHUTOB, JICHCTBUE
MarHMTHOTO IOJIsi Ha MPOBOJHUK C TOKOM, AJIEKTPOMAarHuTHAsE UHIYKITUS)
[0 ONHUCAaHWID UX XAaPAKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3HUECKOE SIBIICHUC;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SBIICHUH B
OKpYJ)KalollleM MHpe, B TOM 4ucie (U3UYECKHE SBIICHHS B MPUPOJE:



NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B HIPHUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJIEHUSI B aTMoc(epe, 3JIEKTPUUECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emJi, Apei ¢ MoIr0CcoB, pojIb MArHUTHOTO TOJIA J1s )KU3HU Ha 3emiie,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOJUTH IPAKTHYECKYIO 3a/adyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHBbIC CBOMCTBa (MPHU3HAKU) (PUINUECKUX
SIBJICHUU

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€NI U (PU3NUECKHUE SIBICHUSA, UCIIOIb3YS
¢u3nyeckue BEIMUMHBI (TeMIEpaTypa, BHyTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIJIOTHI, YJeNbHAsg TEIJIOEMKOCTh BEIECTBA, VYJAEJIbHAas TEIuloTa
IUIaBJICHUS, YJeJbHAs TeIUIoTa NapooOpa3OBaHMs, YJEIbHAas TEIIoTa
CTOpaHHs TOIUIMBA, KO3((UIMEHT MOJE3HOro JCHCTBUS TEIIOBOM
MAaIIMHbI, OTHOCUTENBHAS BIIAXKHOCTh BO3/1yXa, JJIEKTPUYECKUAN 3apsi, cuila
TOKa, DJIEKTPUYECKOE HAaNpsHKEHHE, COMNPOTUBJIEHUE IPOBOJHMKA,
yAEJIbHOE COMPOTUBJICHUE BEIIECTBA, PpA00Ta U MOLIHOCTH dJEKTPUUECKOTO
TOKa), NpU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIOJIb3YEMBIX BEJTMUMH, 0003HAYEHUS U €AUHUIIBI (PU3MUECKUX BETUYMH,
HaXOAUTh (POPMYJIbI, CBS3BIBAIOLIME JAHHYIO (U3UYECKYIO BEIMUYUHY C
JIPYTUMHU BEIMYMHAMM, CTPOUTH TpaUKyM H3yUYEHHBIX 3aBUCHUMOCTEHN
(bU3NYECKUX BEJIMYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIO)KEHHSI MOJIEKYJISIPHO-KHHETHYECKOW TEOPUH
CTPOEHUs BEILECTBA, NMPUHLHUII CYNEPHO3UIMN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa JJisl yyacTKa Ienu, 3aKOH
Jlxxoyns—JIeHua, 3aKOH COXpaHeHUs! JHEPTHH, ITPH 3TOM J1aBaTh CJIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U 3allMCHIBATh €T0 MAaTEMATHUYECKOE BBIPAXKECHUE;
OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYEeCKUux
1aroB ¢ Omnopoi Ha 1-2 W3y4YEeHHBIX CBOWCTBA (PUBMUECKUX SIBICHUI,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a1adyd B 2-3 JEHCTBUSA, HCHOJb3YyS 3aKOHBI U
dbopmyJibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJIU3a
YCJIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJIS peleHus 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIE Al €€ pelleHHs, MPOBOAUTH pPAacu€Thl U CPABHUBATH
MOJy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUYMHBI C U3BECTHBIMU TaHHBIMH;



pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
$u3MYECKUX METO/OB, HCIONb3YysI OMHCAHME HCCIECIOBAHMS, BBIICISATH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBATh MPAaBWIBHOCTh MOpSJIKa
IIPOBEJICHUS MCCIIE0BaHNUs, AETIaTh BbIBOJBL;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
buznyecKux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIEPATypbl, CKOPOCTH MPOLIECCAa OCTHIBAHMS H
HarpeBaHusi IpH M3JIYYEHUU OT IBETa M3Iydarolled (MOriouaromiei)
IOBEPXHOCTH, CKOPOCTh MCHAPEHHUsl BOJABI OT TEMIIEPATYypbl KUJIKOCTH U
IVIOIAA €€ TIOBEPXHOCTH, OJJIEKTpHU3alUs Tel M B3aUMOJCHCTBHE
ANEKTPUYECKUX 3aps/iOoB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TOJIEH ITOCTOSHHBIX MAarHuTOB, JEHCTBUSA
MAarHuTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArHWUTA,
CBOMCTBA DBJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IIPOBEpPAEMbIE MPEINOJI0KEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/1 ONbITAa U (POPMYJIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHUS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIaAYKHOCTH
BO3/lyXd, CHJIBI TOKA, HANpPSDHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JaTUYMKOB (PU3UUYECKUX BEJIMUYHMH, CPAaBHUBATH PE3YJIbTAThl
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKOW BEJIMYUHBI OT
JIpyrol ¢ HCHOJb30BAaHUEM MPSMbIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIOLAAW IOIEPEYHOrO
CEYEHMS U YACIBHOIO COIMPOTHUBIICHHS BELIECTBA POBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 MPOBOAHMK, OT HAOpsDKEHUS Ha  [POBOJIHUKE,
UCCJIEIOBAHUE TIOCIEJOBATENIBHOIO M MapajlyIeIbHOTO  COEIMHEHHM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBAHHE, COOUpPATh YCTAHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, CJenysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ybTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TaOIUI] U TPaPUKOB, Je/IaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJUTh KOCBEHHbIE HU3MEpEHUd (PU3NUYeCKUX BeaU4MH (yAesibHas
TEIUIOEMKOCTh ~ BEILIECTBa, COINPOTUBICHHE NPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysl MPEIIOKEHHON MHCTPYKIUH, U
BBIUNCIISATh 3HAUEHHUE BEJIUYMHBI,

coOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH NP padoTe ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIMUMBl JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMICTB C OIOPOM HA UX ONMMCAHUSA (B TOM YHCIIE: CUCTEMA



OTOIUIEHUS JOMOB, TUTPOMETP, TApOBasi TYpOHHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIJIEKTPUYECKOW BSHEPIHH, 3IJIEKTPOOCBETUTENIbHBIE NPUOOPHI,
HarpeBaTelIbHbIE AEKTPOIPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
¢dusznyeckrue 3aKOHOMEPHOCTH;

e pacno3HaBaTh IMPOCTHIE TEXHHUYECKHE YCTPOWCTBA W HW3MEPUTEIbHBIE
npUOOPHI IO CXEMaM M CXEeMAaTHUYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AJIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUYECKUX LENen ¢
NOCJIEIOBATEIbHBIM U MApaJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3auyas
YCJIOBHBIE 0003HAYEHUS 3TIEMEHTOB JIEKTPUUECKUX 1ENEN;

e TMPUBOAUTH MpUMEpPhl  (HAXOAUTh HHPOpPMAIMIO O  TIPUMEPaX)
IPAKTUYECKOTO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HM Il oOecrnieueHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOLLEH Cpee;

e OCYIIECTBIATh TMOUCK HWHMOpMAIUU (DUIUIECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEKOIIMXCA 3HAHMM M NYyTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISTH HHPOPMALIHIO, KOTOPAs! ABJISIETCS
MPOTUBOPEUYUBOMN MM MOXKET ObITh HETOCTOBEPHOM;

e HCIOJBH30BaTh MPHU BBHIMOIHEHUN y4EOHBIX 3aJaHUN HAYYHO-TIOMYJIAPHYIO
JAUTEepaTypy (HU3HUECKOTo COAepKaHUs, CIIPAaBOYHbIE MaTepUabl, pECYpChI
cetu UHTepHer, BianeTh NpPUEMAMH KOHCIIEKTUPOBAHUSA TEKCTa,
npeodpazoBanusi ”HGOPMAILIUKA U3 OJTHOU 3HAKOBOUW CUCTEMBI B JIPYTYIO;

e CO3/1aBaThb COOCTBEHHBIE MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOLICHUS,
0000mass wHOOPMAIMIO U3 HECKOJIBKUX HCTOYHHUKOB (PU3MUESCKOTO
CoJIep KaHusl, B TOM YHCJIE MyOIMYHO MPEACTABISITh PE3yJIbTaThl TPOCKTHOM
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAaMOTHO UCIOJIb30BaTh
U3YYEHHBIM TOHSATUUHBIN ammapaT Kypca (QU3MKH, COMNPOBOXKAATH
BBICTYIUICHUE MIPE3EHTALUCH;

e TMpPHU BHINIOJHCHUH YYEOHBIX TPOEKTOB M WCCIENOBAHUN (DU3NIECKUX
IPOLIECCOB paclpeieaiTh OOS3aHHOCTH B TpyNNe B COOTBETCTBUHU C
MOCTAaBJICHHBIMU 33/1a4aMH, CJIEJUTh 32 BBHIMOJHEHUEM IIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILIEHUBaTh COOCTBEHHBIH BKJIAJ B
NEeATEIbHOCTh IPYMNIbI, BEICTPAMBATh KOMMYHUKATHBHOE B3aUMOJEICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



UCIIOJB30BaTh TMOHSITUS: CHUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, JAehopmarius
(ympyrasi, mjiacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KU, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHUTHBIC BOJHBI, TITKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JadbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M TMOTJIOIIEHU, allb(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIbI, SIZICPHAS SHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE U HEPaABHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE JIBUXKEHHE, CBOOOJIHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBIKEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJIGHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBUKECHHUE, OTPaKCHHE
3BYKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPAXXECHHUE U TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jI0KEeHUE OEJI0ro CBETa B
CIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JMCIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3ITYYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacrio3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DU3WYECKUX  SBICHUU B
OKpy»XaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B TPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHKE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMIJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOe IEUCTBHE BUAMMOTO,
yIbTPA(QHOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHM, €CTECTBEHHBIN
pPaNOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJOB, JEUCTBHE PAJAUMOAKTUBHBIX HW3JIyYEHUNH Ha
OpraHuW3M 4YeJIOBEKAa), MPHU ATOM MEPEBOAUTH MPAKTUUECKYIO 3ajJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UYECKUX
SIBJICHUM;

OMMKCHIBATh U3YyUCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
¢dbuznyeckre BeNMYMHBI (CpPeIHSsT M MIHOBEHHAas CKOPOCTh Tella IIpHU
HEPAaBHOMEPHOM JBHKEHUH, YCKOPEHHE, IMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YHPYTOCTHU, CUJIa TSKECTH, YCKOPEHHUE
CBOOOJTHOTO TAJEHUs, BEC Tela, HMMIYJbC Tela, WMIYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHUAIbHAS SHEPIUsl CKATOU



MPYKWHBI, KHHETUYECKAast JHEPTHS, TTOJTHASI MEXaHUYECKasi SHEPTHUSL, TIEPUOJ
U 4YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHHUS Cpefbl), MPU OMHUCAHUHU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUs W €IUHUIIBI (U3HUYECKUX BEITUYUH, HAXOIUTHb (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMUHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH TPpaPrKK N3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTUHU, 3aKOH BCEMHUPHOIO TATOTECHHS,
OPUHIUI CYNEPIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMSI MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPETOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsAI0BOTO M MAaCCOBOTO YHUCEI
NP SIICPHBIX PEaKIUAX, MPU ATOM J1aBaTh CJIOBECHYIO (hOPMYIHUPOBKY
3aKOHA ¥ 3aMUChIBATh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl M CBOWMCTBA TEJ, B TOM 4HCIE U B
KOHTEKCTE CHUTYyallMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
PUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
[IaroB C OMOpod Ha 2-3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHU,
(bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIONB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BETMYMUHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3aIllMChIBATh KPATKOE YCIIOBUE, BHISBISATD
HEJIOCTAIONINE UM U30BITOYHBIC AHHBIC, BHIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJMMBIC IS PEIICHUS, NPOBOJUTH pacy€Thl U  OlIEHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAaYCHHS (PU3NIECKON BETUUHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEIIUTh TPU TTOMOIIH
(bU3MYECKUX METOJOB, WCIIOJB3ysl OMHCAHWE WCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE TPEANOJIOKEHNEe, OICHUBATh TMPABWIBHOCTh TOPSJIKA
NPOBEJCHUS  HMCCIIEOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
PE3yNbTaThl HAOIIOICHUH U OTBITOB;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MYECKHX SIBICHUN WK
¢usznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproTOHa, 3akoHa
COXpaHEHUs] PHEPTUH, 3aBUCUMOCTH Tepuoa KoieOaHW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIbl MaJIbIX KOJIeOaHUH, MPSMOJIMHEWHOE PAaCPOCTPAHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHs B
MJIOCKOM 3€pKajieé M CBOWCTB HM300paKeHHSI MpeaMeTa B COOMpArOIICH
JAuH3e, HAOMIOJEHHE CIUIOMIHBIX W JUHEMYaThIX CHEKTPOB H3IIyUYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO  Habopa



000pyI0OBaHUs, OMUCHIBATH X0/l OTbITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeaensis
CpeqHee 3HA4YCHHE W3MepseMoil BenwuuHBl ((POKycHOE paccTosHUE
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOP clocob0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpa);

IPOBOJAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (UM3MUECKUX BEJIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPECHHI (3aBUCUMOCTb ITyTH OT BPEMECHH TIPH
PaBHOYCKOPEHHOM JBW)KCHHHM 0€3 HadalbHOW CKOpPOCTH, TMEepHOAa
KoJie0aHUN MaTeMaTH4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpaKE€HHUs CBETa OT yrIila MaJCHUs W yria MPEeIOMJICHHUS OT yIJia
NaJieHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yJIbTaThl IOJYYEHHOW 3aBUCUMOCTHU
¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKOB, JejaTb BBIBOJBI 110
pe3ylbTaTaM HCCIEA0BAHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTh 1 YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHNE
CBOOOJHOTO TMaJeHUsI, KECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ]
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPYKHHHOTO MAasTHUKOB, ONTHYECKas
cuina coOuparoniell JMH3bI, PAJAUOAKTUBHBIA (POH): TMIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY M BBIMIOJIHATH
U3MEpEHUs, CleAys MPeIOKEHHOW HHCTPYKLMHU, BBIUMCISATH 3HAUCHUE
BEJIMUYMHBI U aHAJU3UPOBATH MOJyUYEHHbIE PE3ybTaThl C YUYETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyZI0BaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKK M3YUYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEJIO, TOUYECUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeTIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO sIJIpa;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmHucaHusi (B TOM YHUCIE:
CIUIOMETP, MOATYUKH TIOJOXKEHUS, PACCTOSHUS WU YCKOPECHHS, paKera,
9XOJIOT, OYKH, TMEepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUH UM  HeoOXoauMble (U3HUYECKUE
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbI 1 CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOIOTHUECKUX MTPOLIECCOB MPHU
pelieHur  y4eOHO-TIPAaKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
HOCTPOCHHS N300pakeHUH B IUIOCKOM 3€pKajie U coOMparolei JInH3e;
OpUBOAUTH  MpHUMEpbl  (HAXOAuUTh HWHPOPMALMIO O  [PHUMEpax)
MPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJi obecrieyeHusi 0€30MacHOCTH MpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPaHEHHsI 3J0POBbsI U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKpYXKAIoIel cpere;

OCYIIECTBIATh MOUCK HMHPOpMAIMU (PU3NYECKOTO COACpKAHUS B
HuTepHeTe, caMOCTOATEIRHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpMAIIMH Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4YE€OHBIX 3aJlaHUIl HAyYHO-TIOMYJISIPHYIO
JaUTEepaTypy HU3HUECKOTO COACepKaHUs, CIIPABOYHBIE MaTepUaIbl, PECYPCHI
cetu MuTepHer, BiIaAeTh nNpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
myOJIMYHO TPECTABIATh Pe3yIbTaThl MPOSKTHOM WIIM UCCIIEN0BATEIbCKON
JESTENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHSATUMHBIN amnmapar M3ydaeMoro pasjena (pU3MKd U CONPOBOXKAATH
BBICTYIUICHHE TIpe3eHTale ¢ Yy4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
Paznen 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bubnuoreka [{OK
1.1 ®dusnka - HayKa 0 IpPUpoe 2
Y PHpOA https://m.edsoo.ru/7f416194
b K
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METOJ TO3HAHUS 2 1 bubmorexa HOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 C 1
TpocHHe Betiectsa https://m.edsoo.ru/7f416194
) JIBU>KeHuE U B3aUMOJICHICTBUE YACTHIL ) | but6mmoreka [IOK
' BCIIIECTBA https://m.edsoo.ru/7f416194
b K
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 noamorexa 1O
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHe Tel
bu6 OK
3.1 MexaHu4ecKoe ABIKEHUE 3 nosmorexa I

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




bubnmoreka [IOK

32 " 4 1
HEPHIA, Macea, TIOTHOCTE https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuna. B 14 2
. BHART Cii https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznen 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubanoreka [JOK
' TEJIaMH, ) KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.3 A 6
TMOC(EpHOE JaBIIeHUE https://m.edsoo.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnmnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznea 5. PaGora n MomiHOCTDH. JHEprus
bu6nunorexa LIOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 MexaHuueckasi SHeprus 4 1 bubmorexa [OK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHuUe pa3/iesioB U TEM nudpoBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
MPOrpaMmmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. TensioBble siBJIeHUST
bubmuorexa [JOK
1.1 C i 7
TPOCHHUE 1 CBOMCTBA BEMlecTRa https://m.edsoo.ru/7f4181ce
1.2 TerutoBble pouEcChl 21 1 5 bubmmnorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pasnen 2. DuiekTpu4ecKkHe M MATHUTHBIC SIBJICHHSA
)1 DNeKTpUUYeCKHe 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 20 1 7
OCTOAHHBIH STEKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
2.3 MarsuTHEBIC SIBIICHUS 6 1 1.5 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DIIEKTpOMarHuTHasE MHIYKIUS 4 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Mexanuveckne siBJeHUSA
11 MexaHuueckoe IBUKEHUE U CIIOCOOBI €ro 10 | bubnnoreka [JOK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
. bubnnorexa [JOK
1.2 B3aumoneiictsue e 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPaHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3nen 2. Mexanuyeckne KoJie0aHus U BOJHbBI
bu6mmoreka [JOK
2.1 Mexannueckue kosneba 7 3
NAITHCCIHE Rofehatmt https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 nomorexa LO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3pnen 3. DiieKTPOMAarHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbIE IBJICHUSA




4.1 3aKoHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/74 1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41a4a6
5.2 Crpoenue aToOMHOro sipa 6 1 brbmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 s 7 1 1
JEpPHBIEC PEaKLUH https://m.edsoo.ru/7f41ad4a6
Hroro o pazneny 17
Paznea 6. [loBTopuTtenbHO-000011a101MIiI MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

KosmmuecTBo yacoB DJIEeKTPOHHbBIE
Ne Hara nugposeie

Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bceero u3ydyeHusi  oOpa3oBaTe/ibHbIE

padoThI padoThbI pecypenI

®u3uka — HayKa O IPUPOJE.
SIBneHus npupobl

2 duznueckue ABICHUS 1

dusznyeckre BEIUYUHBI U UX
HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TEeMIEPATypbl IPU TOMOIIN
KUAKOCTHOTO TEPMOMETpaA U
JaT4YNKA TEMIEPATYPhI"

MeTo/1bI HAy9HOTO TIO3HAHMSI.
bu6nunorexa LIOK

5 Onucanne GU3NUYECKUX ABJICHUH C 1
b https://m.edsoo.ru/ff09f72a

HOMOIILIO MOJIETIEN

VYpok-uccnenosanue "IIposepka
TMIOTE3bI: TaJbHOCTh IOJIETA

6 [IapuKa, MymeHHOTO 1 1
TOPU30HTAILHO, TEM OOJIBIIIE, YEM
OoJbIre BhICOTa Mmycka"

Crpoenue Bemectsa. ONBITHI, Bus 10K
noIMoTeKa

7 1
FIOKASLIBAIONIHE AHCKPETHO® https://m.edsoo.ru/ff09fe0a

CTPOCHUE BCUICCTBA




bu6nmmoreka [IOK

"ITmoTHOCTH BemecTna"

8 BIDKCHHE YaCTHI] BEICCTBA
A HBet https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMbITHI 110
9 HAOJIIOIEHUIO TEILUIOBOTO
pacUIMpeHus Ta30B
10 ArperaTHble COCTOSIHUS BEIIECTBA
Oco0eHHOCTH arperaTHbIX
1 cocTostHu# Bobl. O000IICHHE 110 bubnuorexa [IOK
paszaeny «llepBoHavanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUU BEIIECTBA»
Mexanndeckoe ABMKSHHE.
bubnunoreka LIOK
12 PaBHOMEpHOE U HEpABHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBIDKEHHE
bubnuoreka IIOK
13 Cxkopoctb. Enunuiiel ckopoctu 1
https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTu 1 BpeMeHH ABMKEHUSI bubmmorexa OK
y p https://m.edsoo.ru/ff0a0ac4
15 WNuepuus. Macca — mepa bubmmnoreka HOK
WHEPTHOCTH TENI https://m.edsoo.ru/ff0a0c10
IImotHOCTS BemiecTBa. Pacuer
16 Macchl 1 00beEMa TejIa Mo €ro bubmorexa LHOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGoparopHas paboTa
17 «Omnpenenenue MIOTHOCTH TBEPAOTO
Teaa»
13 Pemenue 3agau mo reme bubnuoreka [JOK

https://m.edsoo.ru/ff0al23c




Cuna xak XapaKTCPUCTHKA

19 B3auMoaercTBus Tei. Cuita
ynpyroctu. 3akoH ['yka
JlaGopaTtopHnas pabora «M3yuenue

20 3aBUCUMOCTH PACTSIKCHHS
(meopmanuu) Ipy>KUHBI OT
IIPUJIOKEHHOHN CUIIBD»Y

21 SIBnenue tarorenua. Cuia TSHKECTH
CBs13b MEX]1y CHJION TSKECTH U

N bubmuoreka [IOK
22 Maccoi Tena. Bec tena. Pemmenne
" " https://m.edsoo.ru/ff0al778
3amad 1mo reMe "Cuia TsKecTH
Cuna TsDKeCTH Ha IPYTHX IUIaHeTax.
23 Dusnueckre xapakKTepUCTUKU bubnnorexa [IOK
PAaKTep https://m.edsoo.ru/ff0al502
IUIAHET
bubnmorexa LIOK
24 H3mepenue cun. JluHaMoMeET
p A p https://m.edsoo.ru/ff0al8cc
bu6nmorexa LIOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxxeHune AByX CHII,
26 HalpaBJICHHEIX 10 OJHOU IPSIMOU bubnnorexa [IOK
p . g p ’ https://m.edsoo.ru/ff0ala70
PaBHO€EliCTBYIOIIIAS CHIT

7 Pemenue 3amau no reme
"PaBHonelicTBytOMIas cui”

)3 Cuna tpenus u e€ Buanl. TpeHue B bubnuotexa [JOK
HPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JIaGoparopHas pabora «3yueHue

PaTOpras p Y bubmuorexa [{OK

29 3aBUCUMOCTH CHUJIbI TPEHUSA

CKOJIBXXCHHA OT CUJIBI JaBJICHHUA U

https://m.edsoo.ru/ff0alcc8




XapakTepa CONPUKACAFOLIIUXCS
ITOBEPXHOCTEID)

Pemenue 3amau Ha onpenencHue

30 . N
PaBHOCHCTBYIOIIEH CHITBI
Pemenne 3amau mo remaM: «Bec

31 tenay, «I'padpudeckoe n3odpaxxeHue Bu6mmotexa [JOK
crny, « CHIIBD», https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYOIIAS CHID)

KonTtponpHast pabora mo Temam:
«MexaHndecKkoe IBIKEHIEY,

32 «Macca, II0THOCTBY, «Bec Temay,
«"padudaeckoe n300pakeHUE CUID»,
«Cuibsl»

1 Hasnenue. CiocoObl yMEHBIIEHUS U bubnnorexa [JOK
YBEIUYEHUS 1aBICHUA https://m.edsoo.ru/ff0a20a6
JlaBaeHwue raza. 3aBUCUMOCTb

34 JaBJIEHUS ra3a OT 00hEMa bubnuorexa [IOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTyphl
Ilepenaua naBiaeHus TBEPILIMU
P P but6mmorekxa [IOK
35 TeJIaMH, KUJIKOCTSIMH U Ta3aMu.
https://m.edsoo.ru/ff0a25b0
3akon [Tackans
JlaBlieHME B )KUJIKOCTH U Ta3e,
. bubnuoteka [JOK
36 BBI3BAHHOE JEWCTBUEM CHIIBI
https://m.edsoo.ru/ff0a2718
TSKECTH

37 Pemenne 3agau mo teme «/laBiaeHue bubmuoreka [{OK

B JKUIKOCTH U rase. 3akoH [lackaisa» https://m.edsoo.ru/ff0a2826
Bubmunorexa IIOK
38 Coo0mmarommecs: Cocyabl s

https://m.edsoo.ru/ff0a2970




bu6nmmoreka [IOK

39 Tunpapmieciiit npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiiHeBoi
JKHJKOCTHEIM HAcOC
A1 ATMocdepa 3emMiu 1 IPUUYHUHBI €€ bubmmoreka [JOK
CYyII€CTBOBaHUS https://m.edsoo.ru/ff0a2b5a
1 Bec Bozmyxa. AtmocdepHoe bubmmoreka [JOK
JaBJIcHUEC https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMmochepHOTro bubnnoreka [JOK
nasnenus. OneiT Toppuuemm https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTh aTMOC(EPHOT0
44 aBJICHUSA OT BLICOTL?HI: OBHEM bubmorexa HOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
bapomerp-anepous. AtmocgepHoe bubmmnoreka HOK
45
JIaBJICHHE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "
ATtMocdepHoe naBieHue"
CHMCTBHE KUJIKOCTH U ra3a Ha
47 f r )KCHHOGHB HHUX TEJO bubmmorexa [TOK
orpy ‘ https:/m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopartopHas paboTa
«OmnpeneneHre BhITAIKUABAOIIECH but6mmoreka [IOK
48 . .
CWIIBI, JEUCTBYIOLIEN Ha TEIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTbY»
JlaboparopHas paboTta mo TeMe
paTopHai p but6mmorekxa [IOK
49 «HccnenoBanue 3aBUCUMOCTH Beca

Teja B BOJIE OT 00bEMa

https://m.edsoo.ru/ff0a3514




50

51

52

53

HOpr}I(eHHOﬁ B X KMJKOCTb 4aCTHU
TCIIa»

II;maBanue ten

JlaGopaTtopHnas pabota
"KoncTpyupoBaHue apeoMeTpa Wiu
KOHCTPYHUPOBAHUE JIOJKHU U
OIpeNIeIIeHuE €€
rpy30001bEMHOCTH"

Pemenne 3amad mo Temam:
«IlnaBanue cynoB.
Bosznyxomnasanuey, «/laBienue
TBEPABIX TEJ, )KUAKOCTEU U ra30B»

KonrponbHas pabora no reme

((I[aBJ'IeHI/Ie TBECPABIX TCJI,
JKUJIKOCTEN U Ta30B»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a3a96

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3654

54

55

56

57

Mexanuueckas pabora

MomocTts. EquHuIisr MoniHoCcT!

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTHU, Pa3BUBAEMOI Npu
MoaBEME IO JecTHUIE"

IIpocteie MexaHU3MBbI. Ppruar.
PaBHOBecue cuit Ha pelyare

bubmmoteka IIOK
https://m.edsoo.ru/ff0a3f82

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3f82

58

Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBUi
paBHOBECHS pbluara

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e




59

60

61

Pentenue 3amau mo teMe «Y CIOBUSI
paBHOBECHSI pbIyara

Koaddumuent nosesnoro neicTpust
Mexanusma. Jlaboparopnasi pabora
«M3mepenue KII/] HakinoHHOM
IIOCKOCTH

Pemenne 3amau no reme "Pabota,
MomHocTh, KITJT"

0.5

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a48a6

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

62

63

64

65

Mexannyeckas SHEpIusl.
Kunerndeckas n noreHuuanbHas
SHEPIHUs

3aKOH COXpaHEHUsS] MEXaHUYECKOM
SHEPTUU

YPOK-3KCIIEpUMEHT 110 TEME
"OKCIIEpUMEHTAILHOE OIPEIEIICHHE
W3MEHEHHUs] KHHETUYECKOW 1
NOTEHLNAIBHON PHEPTUH ITPH
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
IJIOCKOCTH"

KonTpomnpHas pabota mo Teme
«PaboTa 1 MOIIHOCTH. DHEPTHS»

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

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4360

66

PesepsHslit ypok. Pabora ¢
TEKCTaMU II0 TeMe "MexaHndeckoe
IBHKeHHue"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0adee6

67

PesepsHslit ypok. Pabora ¢
TekcTaMH 110 TeMme "'JlaBiieHue
TBEPABIX TEN, )KUAKOCTEH U ra3oB"

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0adffe




PesepBHbIii ypok. PaGora ¢
68 TekcTaMH 110 TeMe "Pabora.
MomHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontposbusbie IIpakTnueckue
n/n Bcero u3ydyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThbI
pecypcnl
OCHOBHBIE TIOJIOKEHUS
| MOJIEKYJISIPHO-KUHETUUECKOIN 1 Bbu6mmoteka [JOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPAOTO, JKUAKOTO U
3 ra3o00pa3HOro COCTOSHUMN 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBsicHEeHHEe CBOWCTB TBEPOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
5 Kpucramnmueckue u amopgHsie | bu6muoreka [JOK
Tela https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE M KalMWJUISIPHOCTb. 1 bubnmoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIupeHue U CokaTue 1 bubmmorexa [TOK
P p https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATYpPbI
8 CO CKOPOCTBIO TEIJIOBOTO JIBH)KEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Buytpennss sueprusi. CriocoObl bubnmnoreka HOK
WU3MEHEHUS BHYTPEHHEN JHEPrUu https://m.edsoo.ru/ff0a5c60

10 Buael Terionepenauu Bubmaorexa ITOK

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

1 HCII0JIb30BaHUE TEIIIOBBIX CBOMCTB bubmuorexa [JOK
BELLECTB U MAaTEPUAIIOB B LIENIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

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

13 TemooOMeH u TEIII0BOE bubmmorexa [IOK

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

14 "HccnenoBaHue IBIEHUS bu6nunorexa LIOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiueit BOAbI"

PacyeT xonmyecTBa TEMIOTHI,

s HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TIPU
OXJIAXKICHUH
JlaGopaTopHas pabota

16 "Ol'IpI;Z[CJ'II::HI/IC F})/,Z[eﬂbHoﬁ bubmmorexa [TOK

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

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECpPJACBAHUC

18 KPUCTAIIMUECKHUX Tell. Y AenbHas bubnmnorexa LHOK
P e https://m.edsoo.ru/ff0a71d2
TEIUIOTA ILIABICHUS
JlaGopaTopHnas pabota
" . bubnuorexa [JOK
19 Onpenenenue yeabHOU TEIOTHI
. https://m.edsoo.ru/ff0a72fe
IUIABJICHHUS JIBIA
20 [TapooOpa3zoBaHue 1 KOHEHCAIHS. Bbu6moteka [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunienune. Vaenbnas temiora
mapoooOpa3oBaHusI U KOHIECHCALIUH.
POODP bubnunoreka LIOK
21 3aBUCHUMOCTh TEMIIEPATYPBI
https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
JaBICHUS
Bnaxnocts Bo3ayxa. Jlaboparopnast
2 pabora "Omnpenenenue bubmuoreka [IOK
OTHOCHUTEILHON BJIAXKHOCTU https://m.edsoo.ru/ff0a7628
BO3IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[IpuHIMIBEI PaOOTHI TETLTOBBIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII] TenmoBoro aBuratess.
25 TennoBple ABUraTeIN U 3alIuTa bubmmorexa TOK
A - & https://m.edsoo.ru/ff0a7c7c
OKpPY’KaoIIeH cpeibl
26 3aKOH COXpaHEHHUs ¥ IPEBPAICHUS

OHCPIur B TCIJIOBBIX ITpOIECCaxX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TersoBbie ABICHHUS.

bu6nmoreka [IOK

27 H3mMmeHeHune arperaTHbIX COCTOSHUM https://m.edsoo.ru/ff0a83f2
BeniecTa”
KonTponbhas pabota no teme
28 "Tennossle sABIeHUs. MI3MeHeHHE bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIlleCTBa
29 Onektpusauus ten. [IBa pona
AIEKTPUUYECKUX 3apsI0B
Ypok-uccnenoBanue
30 "OnexTpu3anus TeJl UHAYKIHUEH U
IIPU COIPUKOCHOBEHUU"
31 B3aumoneiicTBue 3apsKeHHBIX Tell. bubmuoreka [IOK
3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DNEKTPUYECKOE TOJIE.
1 HanpsokeHHOCTB 2JIEKTPUUECKOTO bubmuoreka [IOK
nons. [IpuHumn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX MOJEH
Hocurenu snekTpudeckux 3apsaoB.
33 OnemeHTapHbIi 3apsan. CTpoeHue
aToMa
34 [TpoBOTHUKY U AMDIIEKTPUKHU. 3aKOH but6mmorekxa [IOK
COXpaHEHMsI DNEKTPUYECKOr0 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha mpuMeHeHNE bubmuorexa [IOK
CBOMCTB AJIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €r0
36 cyuectBoBaHus. MlcrouHuku Bubmmorexa [IOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmmoreka [IOK

37 EHCTBUSA JIEKTPUUYECKOTO TOKA
a P https://m.edsoo.ru/ff0a96h2
VYpok-uccnenosanue "Jleiicteue

38 AIEKTPUUECKOTO TOJI Ha 1
MIPOBOJIHUKY U TUDJICKTPUKH"

39 DJIEKTPUYECKUH TOK B MeTasuiax, bubnmnoreka HOK
JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1erb 1 e€
COCTaBHBIEC YaCTH
Cuna toka. JlabopatopHas pabora
" bubnuoreka [IOK

41 W3mepenue u peryiupoBaHue CUIIbI 0.5

" https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUUECKOE HAIPSIKEHUE.

4 Bonstmerp. JIaboparopHas padota 0.5 bubnnorexa [JOK
"N3mepeHue u peryiupoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBieHNE NTPOBOJHUKA.
43 VnenpHOE CONPOTUBICHUE bubmmorexa [TOK
P https://m.edsoo.ru/ff0aa738
BEIIECTBA
JlaGopartopHas paboTa
"3aBUCUMOCTB DJIEKTPUYECKOTO
44 COIIPOTUBIICHHS TPOBOJHUKA OT €r0 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0aa738
JUTMHBI, TJI0IATU TIOTIEPEYHOrO
cedyeHus u marepuaia”
3aBUCUMOCTH CUJIBI TOKA OT
but6mmorekxa [IOK
45 HanpsokeHus. 3akoH Oma s

y4acTka 1enu

https://m.edsoo.ru/ff0aa44a




JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKa, U ero gyepes3 pe3nucTop, oT bubmmorexa LOK
» A pe3p P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaIeIbHOE
COCIMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IpaBUJjIa CIIOKEHUS HAIIPSKECHUN bubmmoreka [JOK
[IPU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopnast pabota "I[IpoBepka
49 IIpaBuUJja IJIs CUJIbI TOKA IIPU bubmmnorexka HOK
rapajjieIbHOM CO€IUHEHNHU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npUMEHEHUE
bubmmoteka IIOK
50 3akoHa OMa JJ1s pa3InyHOTO
https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOTHUKOB
Paborta 1 MOIIHOCTH
bubnunorexa LIOK
51 JIEKTPUUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
Jlaboparopnas padbora
52 "On I;IeJII::HI/Ie pa6OTBI A MOIIHOCTH bubmorexa LHOK
P p " B https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTETH FIMEKTPHUUECKON bubmuotexa [JOK

sHepruu B ObiTy. KopoTkoe
3aMBIKaHHE

https://m.edsoo.ru/ff0ab660




[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3apsi/bl.

bu6nmmoreka [IOK
54 3apspKeHHbIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSTHHBIN
ANEKTPUUECKUH TOK"
KoHnTtponbHas pabota 1o Teme
"DIIeKTpUUECKHUE 3apsbl.
bubmuoreka [{OK
55 3apspKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoiecTBUs. [locTOsTHHBIN
ANEKTPUIECKUH TOK"
56 [TocTossHHBIE MAarHUTBHI, KX
B3aMMO/ICHCTBHUE
57 Vpok-uccnenosanue "M3yuenue | bubmuoreka [JOK
MoJied MOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bubmmoteka IIOK
58 3eMIHu U ero 3Ha4YeHue IS SKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MaruuTtHoe nose
bu6nmorexa LIOK
59 ANIEKTPUIECKOTO TOKa MarHutHoe
https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
[IpuMeHeHue 31eKTPOMarHuToB B
60 texHuke. JlJabopatopHas pabora 0.5 bubmuorexa [IOK
"U3y4yeHue nericTBUS MAarHUTHOTO ’ https://m.edsoo.ru/ff0ac74a
OJIs1 HAa MPOBOJHUK C TOKOM"
DIIEKTPOABUTATEIb IOCTOSTHHOTO
ToKa. Mcrons3oBanue
. bubmuorexa [{OK
61 AJIEKTPOJBUraTeIeH B TEXHUYECKUX

YCTPOMCTBAX U HA TPAHCTIOPTE.
JlaGopaTtopHnast pabota

https://m.edsoo.ru/ff0ac86¢c




62

"KonctpyupoBaHue U u3y4yeHue
paboThl AnekTpoaBUraTens"
OmnbiTel Papajesi. 3aKoH
3IEKTPOMArHUTHON MHYKIUH.
[IpaBuio Jlenna

63

Onexrporerepatop. CriocoObt
MMOJIy4YCHUA BHGKTpI/ILICCKOIT
SHEPruu. DNEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPrUU

64

[ToaroroBka Kk KOHTPOJIBHOM padoTe

1o TeMe "DIIeKTpUUECKUEe U
MAarduTHBIE SIBJIeHUS"

65

66

67

68

KonTponbHas pabora no teme
"DJIeKTpUUECKUE U MAaTHUTHBIE
SBJICHUS"

PeseprHslit ypok. Pabora ¢
TekcTamu 110 TeMme "TernoBrlie
saBieHus"

PesepBHblit ypok. Pabota c
TekcTaMHu 110 TeMe "TlocToSHHBIN
IIEKTPUYECKUH TOK"

PesepsHslit ypok. Pabora ¢
TeKCTaMHU 1o TeMe "MarHuTHeIe
SIBJICHUS"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

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

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

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5




9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
[
JJ;H Tema ypoxka Beero Kontpoabubie IIpakTuueckue fl[:;:ennﬂ :)Ig;l;l;zizlfenbﬂme
padoThbI padoThI pecypenI

| MexaHn4eckoe JBHKEHUE. |
MarepuanbHas TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHUYECKOTO JIBUKECHUSA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NTpsIMONIMHEITHOE | bubnuorexa [JOK
JIBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIMHENHOE

4 nBikeHue. CpeaHsst 1 MTHOBEHHas 1
CKOPOCTb

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubnuoreka [IOK
JIBHKECHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHUSI. 1
I'padux ckopoctu
JlaGopaTtopHnasi pabota

- "OnpeneneHne yCKOpeHus Tela Ipu | | bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBHKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

g CBo0Ooguoe magenne teir. OIbIT !
lNanunes

9 PaBHOMeEpHOE ABMXKEHUE TTIO | bubnmoreka [JOK

okpyxHocTu. [lepuoa u yactora

https://m.edsoo.ru/ff0ael76




obOparmenus. JInHeitHas U yrioBas

CKOpOCTHU
10 [lenTpOoCcTpeMUTEIBLHOE YCKOPEHHUE
1 [Iepssiii 3akoH Hprorona. Bekrop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubnunoreka [HOK
PaBHoxelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HbroTOHA https://m.edsoo.ru/ff0aebbc
bu6mmoreka [IOK
15 Cuna ynpyrocr. 3axo T'yxa https://m.edsocL).Iru/fanecaZ
16 Pemenue 3agau no reme «Cuia
YIPYTOCTHY
JIabopaTopHas paboTa
17 «Oi(;)lz;[ef;HHe I;ICC6C?TKOCTI/I bubmmorera [TOK
https://m.edsoo.ru/ffO0ace28
MPYKUHBD»
bu6mmorexa [IOK
18 Crna Tpenus https://m.edsocL).Iru/fanﬂ 38
19 Pemenue 3agad mo reme «Cuia bu6mmorexa [IOK
TpEHUS» https://m.edsoo.ru/ffO0afa26
JlabopaTtopnas pabora
20 "Onple)ﬂenzﬁne ioa(b(bmmema bubmmorexa [TOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenue 3agau mo teme "3aKkoHBI
21 Hprorona. Cuna ynpyroctu. Cuina bubmmorexa [IOK

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuia TSHKeCTH | 3aKOH BCEMHPHOI'O

bu6mmoreka [IOK

22 TATOTEHHS. Y CKOPEHHE CBOOOTHOTO
P A https://m.edsoo.ru/ff0af044
MaJICHUs
VYpok-koHpepenius "JIBrkeHue Tein
23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"
Pemenue 3agau mo teme "Cuna
bu6mmoreka [IOK
24 TSDKECTH U 3aKOH BCEMHUPHOIO
" https://m.edsoo.ru/ff0af5f8
TSATOTECHUS

)5 [IepBas kocMHu4eckast CKOpOCTb. bubnuoreka [IOK
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MaTepualIbHON TOUKH.

26 AOCOoIOTHO TBEPIOE TEIIO. bu6mmoreka [JOK
PaBHOBecue TBEpI0TO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHON OCBIO BPAILICHUS

27 MowmeHT cunsl. LleHTp TsKecTH

)% Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe

29 o TeMe ""MexaHnueckoe IBHKEHHE bubmorexa [IOK

. " ) https://m.edsoo.ru/ff0b0408
Bzaumoneiicteue Ten
KonTpomnpHas pabota o Teme
30 "MexaHu4ecKoe BUKEHUE bubmmorexa [TOK
N | ' https://m.edsoo.ru/ff0b06ec
Bzaumoneiicteue Ten
HNmnynsc Tena. UMImyasc CUIbL.
31 3aKOoH COXpaHEHUsl UMITYJIbCa. bubnnorexka [HOK

VYipyroe u Heynpyroe
B3aWMO/ICHICTBUE

https://m.edsoo.ru/ff0b07fa




Penrtenue 3amad mo reMe "3aKkoH

bu6mmoreka [IOK

32 COXpaHEHHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepeHius "PeakTuBHOE
JIBU>KEHUE B PUPOJIC U TEXHUKE"
bubmuoreka [JOK
34 Mexanudeckas paboTa 1 MOIITHOCTh hitps-//m.cdsoo.ru/ff0b0as4
35 PabGoTa critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnast pabota
36 «Onpenenenue paboThl CUIIbI TPEHUS
IIPY paBHOMEPHOM JIBUKEHHUH Teja
110 TOPU3OHTAJILHOMN OBEPXHOCTH»
37 CBsi3b 3HEPTUH U PaOOTHI.
[ToreHunaneHas sHEpIrUs
38 Kunernueckas sneprus. Teopema o bubnnorexka [JOK
KMHETUYECKOU DHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
40 JlaGopatopHas pabora «3yuenue bubnuoreka [IOK
3aKOHA COXPaHEHUS SHEPTrUn» https://m.edsoo.ru/ffOb12fe
A1 KonebaTenbHOE TBHIKEHHE U €TI0 bu6mmorexa [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeOaHusl.
42 Briayx)aeHHBIE KOJTEOaHUSI. bubmorexa LOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil U NPy KUHHBINA

MasATHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuojaa KoaebaHui OT KECTKOCTH
MIPY>KUHBI U MAcChI Tpy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIECOAHUAX

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

46

JlaboparopHas paboTa
«OripeiesieHne 4acTOThI M IEPHO/Ia
KOJICOAHH TPYKMHHOTO MasTHUKA

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIeproJia KoJaeOaHmi
rpysa, HOABEUIEHHOIO K HUTH, OT
Macchl Tpy3a»

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

48

49

50

Mexaunueckue BoiaHbL. CBOKWCTBA
MEXaHM4eCKUX BOJH. [IpogosibHbIE 1
MIOTIEPEYHBIE BOJHBI

Ypok-koHpepennus "MexaHuyeckue
BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOJHBI"

3Byk. Pacnipoctpanenue u
OTpa’KEHUE 3BYKa

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

51

VYpoxk-uccnenosanue "Habmronenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acToThI"

52

53

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
Ypok-koHpepeHus "YnbpTpa3Byk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca




[ToaroToBKa K KOHTPOJIBHOM paboTe

bu6mmoreka [IOK

54 110 TeMe "3aKOHbI COXPAHEHHUS.
MexaHn4eckue KoueOaHusi U BOJTHbI" hitps://m.eds00.1u/HOb2SH)
KonTponbhas pabota no teme

55 "3aKOHBI COXpPAHCHHUS.
Mexannyeckue KoeOaHust 1 BOIHbI"

56 DIIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "llkana

53 3JIEKTPOMArHUTHBIX BOJIH. bubnnoreka [JOK
Hcnonb30BaHuEe 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JJII COTOBOI cBsI3H"

Ypok-uccnenosanue "Mzydenue

59 CBOICTB 2JIEKTPOMAarHUTHBIX BOJIH C 5565/1//1:1)1T:c11<;?r(3/1§f0b2c6c
MIOMOIIBI0 MOOMITBHOTO TenedoHa" . '

Pemenue 3agau Ha onpeneneHne

60 YacCTOTHI U JJIUHBI
3JIEKTPOMArHUTHOW BOJIHBI
DJIEeKTpOMarHuTHas IpUpoja CBETa.

61 CxopocTts cBeTa. BomHOBBIE bubmorexa HOK
cBOMHCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonunennoe

62 pacmpocTpaHeHHe CBeTa. 3aTMEHUS bubmorexa HOK
Commra 11 JTymbi https://m.edsoo.ru/ff0b3658
3aKOH OTpa)XEHMs CBETa. 3epKaJa.

63 Pemenue 3anau Ha npuMEHEHNE bubmmorexa [OK

3daKOHa OTpaAXCHUSA CBCTA

https://m.edsoo.ru/ff0b38c4




[Ipenomnenue cBera. 3aKOH

bu6mmoreka [IOK

64 [IPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHUE
65 cBera. Mcnonb30BaHue MOJTHOTO bubnmoreka [JOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHast pabota
"HccnenoBaHnue 3aBUCUMOCTH yTiia
66 MPEIOMIICHUS] CBETOBOT'O JIy4a OT
yTIJia maJieHus: Ha TpaHuiie "BO3ayX-
crekyio""
Ypok-koHpepeHuus
"Ucnonp30BaHue NOTHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/bl, ONTUKOBOJIOKOHHAS
CBsI3p"
68 JIunzel. OnTHyeckas cuiia JIMH3bI bubmmorexa [OK
https://m.edsoo.ru/ffOb3f2c
. bubmuorexa [JOK
69 [TocTpoenne n300pa>keHU B IMH3AX hitps:/m.edsoo.ru/ffOb4dda
JlaGoparopHas paboTa
70 "Onpenenenue GOKyCHOTO bubmuorexa [IOK
pPacCTOSHUS U ONITUYECKOUN CUITBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnuorexa [JOK
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
7 ['na3 xak onTuyeckas cucrema. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684




Ypok-koudpepennus "JlepexTor

73
3penus. Kak coxpanuts 3peHue"
Pasnosxenue 6enoro cBera B CHEKTP.

74 OmnebiTel HetoToHa. Cnoxxenue bubnmoreka [JOK
CIIEKTpaJIbHBIX LIBETOB. [(ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTtopHas pa6ota "OMbITHI 11O
pa3I0kKEHUIO OEOro CBEeTa B CIEKTP

bu6mmoreka [IOK
75 Y BOCIIPHUSATHIO LIBETA MPEIMETOB IIPU
https://m.edsoo.ru/ff0cOe2a
UX HaOJIO/ICHUU Yepe3 [[BETOBbIC
buabTpH"
VYpok-npaktukyM "BonHoBbIE

76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHys u audpaxus”

77 Omnbitel Pesepdopria u muranerapHas bubnuotexa [JOK
MOJeJIb aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctynatel bopa. Moaens aroma
bopa
Hcnyckanue u MOrJIoneHue cBeTa

. bubmuorexa [JOK
79 atomoM. KBauTel. JInneliuateie
https://m.edsoo.ru/ff0c144c
CIIEKTPbI
20 VYpoxk-npaktukym "Habmronenune bubnuorexa [JOK
CIIEKTPOB UCITyCKaHHS" https://m.edsoo.ru/ff0c1550
i bubmuorexa [JOK
81 PamnoakTUBHOCTE U €€ BUIEI
https://m.edsoo.ru/ff0c1672
2 Crpoenue aTOMHOrO spa. bubnmoreka [JOK

Hyknonnast Moaens

https://m.edsoo.ru/ffOc18ac




23 PanroakTuBHBIE TPEBpaALICHUS. bubnunoreka [HOK
H3oTonbl https://m.edsoo.ru/ff0clal4

84 Pemienue 3amad no teme: bubmuoreka [JOK
"PagmoakTuBHBIE TTpEBpalcHUs " https://m.edsoo.ru/ffO0c1b4a

85 [Tepuon nonypacnana
Ypor-iongeperits bubmuorexa [JOK

86 "PannoakTuBHBIE U3TyUYEHUS B

" https://m.edsoo.ru/ff0c2126
pUpPOJIe, MEAUITMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI BuGmrorexa LOK
87 COXpaHEHHUs 3apsi10BOro U
https://m.edsoo.ru/ffOc1c58
MacCOBOI'O YHUCEI

28 DHeprusi CBSI3u aTOMHBIX SITIEP. bubnuorexa [JOK
CBs13b Macchl U YHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "AnepHeie
peakiuu"

90 Peakuuu cunrtesa u neneHus saep. bubnuoteka [JOK
Ncrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ffOc1e88
Vpoxk-koHpepennus "AnepHas

91 sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3TyUYE€HUN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBHOM paboTe

90 10 TeMe "DIIEKTPOMarHuTHOE IOJIE. bubnnoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBeble siBneHus"

93 KoHnTtponbHas pabota 1o Teme

"DEeKTpOMarHuTHOE TMOJIE.




DIIeKTPOMArHUTHBIC BOJTHBI.
KBanrtosBeie siBienns"

[ToBTOpEHME, 000OIICHUE.

bubnmoreka [JOK
94 JlaboparopHblie pabOTHI 110 KypCy nommoreka L
" . " https://m.edsoo.ru/ff0c245a
B3aumoneiictBue ten
[ToBTopenue, 0600mmenue. Permenne
bu6mmoreka [IOK
95 pacyYeTHBIX U KaUeCTBEHHBIX 3a]1a4
" " https://m.edsoo.ru/ff0c2572
o TeMe "TernnoBbie mporecchl
[ToBTopenue, 0600menue. Pemenne
96 pacyYETHBIX M KAYECTBEHHBIX 33124 bubnuoreka [IOK
no teme "KIIJ[ TermoBbix https://m.edsoo.ru/ff0c2a22
nBuraresei”
[ToBTOpenue, 06061meHue. Pemenue
97 ACYCTHBIX U KaYECTBCHHBIX 3a/1a4 bubmmorexa [TOK
P A https://m.edsoo.ru/ff0c2b30
no teme "KIIJ[ anekTpoycranoBOK"
[ToBTOpenue, o6o0IIEeHHE.
98 JlaboparopHbie pabOTHI MO KypC bubmorexa HOK
" patop P " pey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIC SBJICHUS
[ToBTrOopenue, o6o0mmenue. Padora ¢
99 TEKCTaMH 10 TeMe "3aKOHBI bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHUKE
[ToBTOpenwue, 0600meHue. Pabora ¢
" bubnuorexa [JOK
100 TekcTamu 1o Teme "Konebanus u
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpenue, 0600meHue. Pabora ¢
" bubmuorexa [IOK
101 TeKcTamu 1o Teme "CBeTOBBIE

saBJjeHus"

https://m.edsoo.ru/ff0c3044




102

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTamu 110 Teme "KBanrosas u
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®dusunka, 7,8,9 Kn. YuebHUK ana obweobpasoBaTebHbIX yupexaeHui. MNepblwKnH A. B.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://lbz.ru/metodist/authors/physics/4/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmmoreka [{OK https://m.edsoo.ru/
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