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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3MKE HAa YpPOBHE OCHOBHOIO 0O0IIero o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yue6Horo npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenmMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma o ¢u3MKe ycTaHABIUBAET paclpesesieHne yaeOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa € IENbI0 OKA3aHUA METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPa3YIOIINM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OHOJ0oTHEN, aCTpOHOMUEH U hU3HUECKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAyYHBIC
JIOKA3aTeNIbCTBA JIJISl TIOJTy4YCHHS BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npemogaBaHus ydeOHoro mpeamera «Dusmka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

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

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEUYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTyYCHHBIX 3HAHUI;

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIE  HCCIICAOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

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

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

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

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIAWBHIYATbHBIX OCOOCHHOCTEU
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.

COJEPKXAHUE OBYYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOLIET0 MUPA.

®uszuka — Hayka o mnpupone. fABneHus npuponbl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpentHocts u3mepenunit. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u JApyrve ecTeCTBEHHbIE HAyKH H3y4dalOT MPHUPOY.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAaHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmogaemMoro aByieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ IOMOIIbIO MOJIEIIEH.

Jemoncmpayuu.

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

2. @uznyeckue npuOOpPHl U MPOLEAYypa NPSAMBIX U3MEPEHUN aHAIOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHne UEHbI IeEHUS HIKaJIbl U3MEPUTEILHOTO pUOOpa.

2. M3MepeHnue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OrnpeneneHue pa3MepoB MabIX TEN.

5. M3mepenue temmeparypsl NpH MNOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JaTYMKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapUKa, MyIIEHHOTO TOPU30HTAIBHO, TeM OoJiblile, 4yeM OOJblLIe BhICOTA
yCKa.

Paznean 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBrkeHne wactul BemiecTBa. CBsA3b CKOPOCTH JBWKEHUS YacTHI] C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKECHHUS.

2. HabGmonenue nuddyszum.

3. HabGmtonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOoB (C  HCIOJIb30BAaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)XKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOUIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cuil. Cuiia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHrue u3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc N0 B3aUMOJACHCTBUIO TEI.
6. CnoxxeHue CuJjl, HalpaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopnsie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TeEA.



4. OmbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
NPY>KUHBI OT TPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCUMOCTh JaBJEHUSI raza oT o0bEma, Temneparypsl. llepemaya naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JaBJIEHUS JKUJIKOCTU OT riayOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emnn u atmocepHoe naBieHue. lIpuuuHbI cyliecTBOBaHUS
BO3aAymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenue armocdepHOTO
JaBJI€HUs. 3aBUCHMOCTb aTMOC(EPHOTO JAaBIIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHUS ATMOC(PEPHOTO TABICHHUS.

JlelicTBue XKUOKOCTH M ra3a Ha IOTPYKEHHOE B HUX TEJIO. BhITAIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. BozayxormiaBaHue.

Jlemoncmpayuu.
3aBUCHUMOCTB JABJICHHS ra3a OT TEMIIEPATyphI.

[lepenayda naBiaeHUs )KUAKOCTBIO U Ta30M.

Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nercTBrsi aTMOC(EPHOTO JaBICHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHON YacTu Tena

Y TUIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcIiioBUE IUIaBaHus Tell: IJIaBaHUE WK OTPY>KEHHE Te B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnvie pabomel u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOHN B
KUIKOCTh YaCTH Tea.
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2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TEJo,
[IOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbITbl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJIKUBAIOIICH CHUIIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMa OTPYKEHHOHN B )KUIKOCTh
YacTH TeJAa U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCcTpyupoBaHne apeoMeTpa UM KOHCTPYUPOBAHUE JIOOKU U
OIpeJIeNIEHUE €€ TPYy30MOABEMHOCTH.



Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckast padota. MOIIHOCTb.

[IpocTbie MexaHW3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuiio
paBHOBecHs pblyara. [IpumeHeHne npaBuiia paBHOBECHs pbldyara K 0J10Ky. «30510To€
npaswiio» Mexanuku. KIIJI mpocteix Mexann3MoB. [IpocTbie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprusi. KuHeTnueckas H NMOTEHIUANbHAs 3HEPIHUS.
IIpeBpalieHre OTHOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paboThI CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUKEHUU TEJa I10

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

4. V3yueHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUH.
8 KUIACC

Pa3zgeu 6. TeruioBbie siBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUM BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsACHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJIEKYJISIPHO--KUHETHYECKOU TEOPUH.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH DJHEpruu:
TerJIonepeaaya u coBepiieHue padboTsl. Buasl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kunenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHSI.

BnaxHocTh BO3ayXa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.



[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHMs U MPEBPALEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

© ® N o

HaGmroienre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnronenue siBeHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HaOGmroieHre TenioBoro pacuimpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH o0bEéMa M HarpeBaHUM WM
OXJIKJICHHU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxnaxJaeHue IPU COBEPIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHUIIaAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P MJIaBJIECHUU.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimel.

1.
2.
3.

10.
11.
12.
13.

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

Omnpenenenue AaBiICHUS BO3yXa B Oa/UIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3QyXa OT €ro
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHMs BHYTPEHHEH OJHEpPrud Tejla B Ppe3ysbTaTe
Terionepeaayn U paboThl BHEITHUX CHUJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAaHUU XOJOIHOW H
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEIMIOEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TIaBJIEHUS JIb/IA.

Paznen 7. djekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.



Onextpuzauus Teda. J[Ba poxa 3JIEKTpPUYECKHX 3apsiioB. BsaummoneincTBue
3apsOKEHHBIX Tell. 3akoH KysloHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIaMU).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpuueckoro noiis. IlpuHnmm
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToOKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
JUIs yyacTka nen. IlocinenoBarenbHoe U apaiiebHOE COSIUHEHUE IPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHHE.

IlocrosiHHBIE MarHUTHI. B3anMoaencTBre NOCTOAHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mojie 3eMJIM M €ro 3HauyeHue Uil >KM3HU Ha 3emute. OnbIT
Opcrena. MarHuTHOE MoJe ANEKTPUYECKOTO TOKA. [ [puMeHenne aneKTpoOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSTHHOIO  TOKa. VCcnosib30BaHME  DIIEKTPOJABUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKuuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpu3anus Ted.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS] HHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpoBOHUKH W TUDIICKTPUKH.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M CTOYHHMKH TTIOCTOSTHHOTO TOKA.

JIeiCTBHS AIEKTPUYECKOTO TOKA.

10. DNEKTPUUYECKUIN TOK B KUJIKOCTH.

11. ['a30BbIii pa3ps.

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

25.

W3mepeHne 2IeKTpUIeCKOro HAINPSKEHNS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

B3anmonencTBre MOCTOSHHBIX MAarHUTOB.

MonenupoBaHue HEBO3MOXKXHOCTH pa3IeJIeHUs NIOJIOCOB MarHNTA.
MonenupoBaHuEe MarHUTHBIX I1OJIEM MOCTOSTHHBIX MarHUTOB.
OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleficTBrEe MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.
DIIEKTPOABUIATEIb IOCTOSIHHOTO TOKA.

HccenenoBanue sIBICHUS JIEKTPOMAarHUTHOW MHTyKIIHH.

Omneiter apanest.

3aBUCHUMOCTh HANPABJICHUS HWHAYKIHOHHOIO TOKa OT YCIOBHM €ro
BO3HHKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.
14.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3Mmepenue u peryJupoBaHue CUIIbl TOKA.

N3MepeHne U peryJIMpoOBaHUE HATIPSKEHUS.

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

OMBbITHI, JTEMOHCTPHUPYIOTHE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOro
CEUYEHUS U MaTepHaa.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJiss CWIbl TOKa MPH MApaJlJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTU JJIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTU CHJIBI TOKA, MAYIIETO Yepe3 JaMIIO4Ky, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.



15. 3yueHnne MarHUTHOTO TOJISl TIOCTOSIHHBIX MarHUTOB TMPU WX 00bETMHCHUH
Y Pa3JICIICHNH.

16. MccrenoBanue 1€MCTBUS 3JEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OUBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl  B3aUMOJCHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue nelCTBUSI MATHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl 3JE€KTPOABUTATETIS.

20. 3mepenue KII/] anekTpoaBuraTeibHOM yCTaHOBKH.

21. OnBITBI IO UCCIEAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEOBAHUE W3MEHEHHUW 3HAYEHHWS W HAIpPaBICHUS WHIYKIHOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe nBwkeHHE. MarepruanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMonnHeENHOE ABMKeHUE. CpellHssl 1 MTHOBEHHAas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckOpeHHOe NpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE 1O OKpY>KHOCTH. llepwon u yvacrota oOparieHwus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTona. Bropon 3akon Herorona. Tpertuii 3akon HeroTtoHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS MTOKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOGCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpalleHuss. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. MI3MeHeHne umnyibca. VIMITynbC chiibl. 3aKOH COXPaHEHHUS
nMIyJbca. PeakTuBHOE NBUKEHUE.

Mexannueckass paboTa ¥ MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTOCTH,
TpeHusi. CBs3b dHepruu u padoThl. [loTeHInanpHas YHEPrus Tena, MOIHIATOTO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NnpykuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIHUH.

Hemoncmpauyuu.
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9.

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

Habnronenne MexaHn4ecKoro JBUKEHUS TENa OTHOCUTENIBHO Pa3HbIX Tell
OTCYETA.

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

N3MepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHHUS.
HccnenoBanre Npu3HaKOB PABHOYCKOPEHHOTO JIBUKECHUS.

HabGnronenue 1BM>KEHMS Tela IO OKPYKHOCTH.

Hab6mronenne MexaHMuecKuX SIBJICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBHCHUMOCTh YCKOPEHHS Te€Ja OT MAcChl T€ja M JIEWCTBYIOIIEH HAa HETO
CHJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa IIpy YCKOPEHHOM JBHKECHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYyJIbCA PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHHe UMITYJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabmroieHue peakTHBHOTO ABMXKEHUS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBanue TpakTa IJisi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WU JABUKEHUS
[IapyKa MO HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHune padOTHI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBI)KEHUH TeJa T10
TOPU30HTAIBLHON TOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TP TMOABEME Tpy3a C
UCITI0JIb30BAaHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXpPAHEHUS SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTyJa. MaremaTuyeckuil U NpyKUHHbIM MasATHUKU. [IpeBpamnieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojebanus.  Pe3onanc.
Mexannueckue BosiHBL. (CBOMCTBA MEXaHUYECKUMX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEHCMUYECKUE BOTHBI.

3ByK. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaGmrogenue konebaHuM Ten MOA ACHCTBUEM CUJIbI TSXKECTH U CHUJIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BIHYKAEHHBIX KOJI€OaHW U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

HabGmrogenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U IEPHOJIa KoeOaHui MPY>KMHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJICOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IIpoBepka He3aBHUCHUMOCTH TiepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbIThI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoia  KoieOaHuid
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO TaJCHUSI.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
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ONEeKTpOMarHuTHOE  ToJie.  DJIeKTpoOMarHuTHble  BoiHbL.  CBolicTBa
ANeKTpoMarHuTHhIX BOdH. Illkana snexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHeriHoe
pacnpoctpaHenue ceera. 3atMenust ConHua u Jlynel. Otpaxenue ceta. [lnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonp3oBaHME MOJHOTO BHYTPEHHETO OTpPa)XE€HUsI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xop nyuedt B tun3e. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOTIA
U Teneckomna. ['1a3 kak ontuuyeckasl cucrema. ban3opyKkocTh U 1aabHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue cBera.

OnTryecKkuil CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox 1yder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenue n300pakeHU C TOMOIIBIO JTUH3.
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[Tpuntun aevictBus doToanmapara, MUKpPOCKOTIA M TEJIECKOTIA.

10. Monens ra3a.

11. PaznosxeHue 6e0ro cBeTa B CIEKTP.

12. [TomydyeHue 6e0ro cBETa MpH CI0KEHUHU CBETA PAa3HBIX 1IBETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yIjla OTPaXKeHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. W3yueHue xapakTepUCTHK M300paKEHUsI MpeIMETa B TFIOCKOM 3epKalie.



3. HccnenoBanue 3aBUCHUMOCTH yIija MPEIOMIIEHUS CBETOBOTO JIyda OT yIJIa
NaJeHUS Ha TPAHULIE «BO3TYX—CTEKIIOM.

4. llonmyueHue U300pa>keHUI C MOMOILBIO COOMPAIOIEH JTUH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUS U ONTHYECKON CHIIBI cCOOMparolei
JIVH3BI.

6. OMBITHI 110 PA3JI0KEHUIO OETIOr0 CBETA B CHEKTP.

7. OMNBITBI TIO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
HcnyckaHne u MoromeHne cBera aroMoM. KBaHThI. JIMHEHYaThle CIIEKTPBI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-u3inyudenus. CTpoeHrHe aTOMHOTO
anpa. HyxionHas Moaens aromHoro szapa. Msoronel. PannoaktuBHBIE
npespaiuenus. [lepuoa noxypacnaza aTOMHBIX sLIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAIOBOTO M MACCOBOIO YHCEIL.
DHeprus cBsA3UM aTOMHBIX sAnep. CBsA3p Macchl M dHEpru. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

AnepHas sHepreruka. J[eMCTBUS pPagUOAKTUBHBIX HW3JIyYEHHM HA JKHUBBIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHexTpsl U3IIy4eHHUs U TOTJIOLIEHUS.

2. CnexTpsl pa3jIMYHbIX T'a30B.

3. ChekTp BoAOpoaa.

4. HaGmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrpanus uznydeHusi NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HaOmroneHue CIIOMHBIX U IMHENYAThIX CLIEKTPOB U3TyUYEHUSI.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IToBTOPUTEIBLHO-00001AKOIIHIT MOAYJIb.

[ToBTOpHUTENHEHO--00001IAOLINIT MOYJIb IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3allun
1 000011IeHUS TPEAMETHOTO COACPIKAHUS U OTbITA IEITEIbHOCTH, PUOOPETEHHOTO
Ipy U3YYEHUH BCEro Kypca (U3MKH, a TakKe ISl MOJATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY MO (U3HMKE JIsi 00YydYaroIuXcCs, BHIOPABIIMX 3TOT
y4eOHBIN MpeIMeT.

[Ipy M3y4eHUH NAHHOIO MOJIYJIA PEATU3yIOTCS U CHCTEMATU3UPYIOTCS BUJBI
NesATEeIbHOCTH, HA OCHOBE KOTOPBIX 00OeCHeunBaeTCsl JOCTHXKEHUE MPEAMETHBIX U



METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  OoOydeHus, GopMHupyeTcs
€CTECTBEHHOHAYy4YHass IPAMOTHOCTh: OCBOCHHME HAYyYHBIX METOJOB HCCIIEIOBAHUSA
SBJICHUA TIPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hU3MdecKue
ABJICHUSI, TPUMEHSS T[OJy4YEHHbIE 3HAHWS, pelmaTrh 3aJadyd, B TOM YHCIIE
KA4E€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMIIHATBHO IEITEILHOCTHBIN XapaKTeP JAHHOTO pa3jena peaanu3yeTcs 3a
CYET TOTO, UTO O0YUAIOIIMECS BBITIOIHSIOT 3aJJaHUsI, B KOTOPBIX UM TMpeIaraeTcs:
HAa OCHOBE [IOJIYYEHHBIX 3HAHUN pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3nuecKkue BICHUS B OKPYIKAIOIIEH NMPUPO/IEe U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIE I MPOBEPKHU THIOTE3 U MOJIYUYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSICHSIT HAy4YHbIC OCHOBBI HamOOJie€ BAXKHBIX JIOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMEDP, IPAKTUYECKOTO UCITOJIb30BaHUS PA3JIUYHbBIX NCTOUHUKOB
DHEPrUU Ha OCHOBE 3aKOHA IPEBPALLCHUS U COXPAHECHUS BCEX U3BECTHBIX BUJIOB
SHEPIHUH.

IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue (u3MKyM Ha ypOBHE OCHOBHOIO OOIIEro oOpa30BaHUs HAMPABIECHO
Ha JOCTHXKEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.
B pesynbTaTe nzydyeHus: Gu3NKA Ha ypOBHE OCHOBHOI'O 00IIIero 00pa3oBaHUs
y oOyuaronierocst 6yayT copMUpOBaHbl CICAYIONINE TUYHOCTHBIC PE3yJbTaThl B
YaCTH:
e 1) MaTpMoTH4€CKOr0 BOCIMTAHUA:
e — MPOSABJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKON
(u3HUeCcKOl HayKU;
e — IIEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;
e 2) rpa:KIaHCKOIr0 ¥ TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS
e —TOTOBHOCTH K AKTUBHOMY YYacTHIO B 00CYKJI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTHYCCKUM MPUMEHEHHEM JOCTHKCHHIA
busuky;
e — OCO3HAaHHE BaXXHOCTH MOPATBHO--3TUYCCKUX MPHUHIIMIIOB B ACSATEIHHOCTU
YYEHOTO;
e 3)3CTETHYeCKOro BOCIIUTAHMS:
e — BOCHPUATHE ICTETUYECKUX KAueCTB (PU3NUYECKOW HAyKu: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUIHOCTH;
e 4) HEHHOCTH HAYYHOI'0 MO3HAHMS:



— OCO3HaHUE UEHHOCTH (U3MYECKOW HAayKd Kak MOIIHOTO HHCTPYMEHTa
II03HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEH
KYJbTYpHI;

— pa3BUTHE HAy4YHOU JIO0O3HATEIHHOCTH, WHTEpPEca K HCCIEI0BATEIHCKON
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbSI W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHE IIEHHOCTH O0€30MacHOro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUPE, BAXHOCTU TNpaBUJl OE30MaCHOrO IOBEACHUS Ha
TpPaHCIIOPTE, HA JOpOraxX, C IJICKTPUYECKUM M TEIUIOBBIM OOOpPYIOBaHHEM B
JOMAITHUX YCIIOBHUSIX;

— chOpMUPOBAHHOCTH HaBbIKa pehIEKCUU, IPU3HAHKE CBOETO MpaBa Ha OIIHOKY
1 TAKOTO K€ IpaBa y APyroro 4eioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTUBHOE ydYacTHE€ B pEIICHUU MPaKTHUYECKUX 3ajlad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allid, ToOpojia, Kpas) TEXHOJIOTUYECKOW U
COIMaJIbHOM HAPABICHHOCTH, TPEOYIOIIUX B TOM YHUCJI€ U PU3HMUECKUX 3HAHUM;
— UHTEPEC K MPAKTUUECKOMY U3YUYEHUIO podeccuid, CBSI3aHHBIX ¢ (DU3UKOM;

7) IKOJOTrH4eCKOIr0 BOCIIMTAHHUSA:

— OpHUEHTAllUi Ha TMPUMEHEHHE (PU3NYECKUX 3HAHWUW I PEIICHUs 3aaad B
00JIaCTU OKpY’KAIOIIeH Cpenpl, TJIAaHUPOBAHMS TOCTYNKOB W OIEHKH WX
BO3MOXHBIX ITOCJIEICTBUU JIJIs1 OKPYKAIOILIEH CPEIbl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa AKOJOTHMUECKUX MPOOJeM U MyTel ux
pelieHus;

8) aganTanum Kk M3MEHSIOMIUMCH YCJOBHAM COLMAJIBLHON W NMPHPOIHOM
cpeabl:

— MOTpeOHOCTh BO B3aUMOJEHCTBUU TPU BBIMOJHEHUM UCCIEIOBAHUM U
MPOEKTOB (PU3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OINBITY W 3HAHUSIM
TIPYTHX;

— TIOBBIIICHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NeATEIIbHOCTD;

— MOTPEeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe (DOPMYIUPOBATH
UJICH, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSX;

— Oco3HaHHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

— IJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUM;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIIATH B3aUMOCBSI3U IPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;



e — OILIGHKa CBOMX JEUCTBUH C y4€TOM BIMSHHUS Ha OKPYXNKAIOLIYIO Cperdy,

BO3MOKHBIX T'JTOOQIBHBIX HOCJ'IGI[CTBHFI .

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBOeHMs IPOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyugaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCAIbHBIC YICOHbBIE NCHCTBUS,

KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHbIE  Y4Y€OHbIE  JICHCTBUS,  PETYJSTUBHbBIC
YHUBEpCaJIbHbIEC yUECOHbIE IEHCTBHUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

Ba3oBnle Jjornueckue a1eicTBUA:

BBEISIBIIATH W XapaKTEPU30BaTh CYIICCTBCHHBIC NPH3HAKH OOBEKTOB
(ssBNIEHUN );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKALIUU, OCHOBAHUS TS
000011IeHNs U CPAaBHEHUS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;
BBISIBIIATH TPUYMHHO--CJICJICTBEHHBIC CBSI3W TPU HM3yYCHHH (PHU3NUCCKUX
SIBJICHUI Y TIPOIIECCOB, JI€TIATh BBIBOJIBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUHN, BBIIBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOSATEILHO BRIOUPATH CITOCO0 peleHus yueOHOH (hr3ndecKoit 3aaaun
(cpaBHEHHE HECKOJIbKUX BapMAaHTOB pEIICHHs, BBIOOp HaumOolee
MOAXOJSIIET0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUER).

Bba3oBnle ucciegoBarejbcKue 1eCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KaK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH IO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYeCKuil IKCIIEPUMEHT, HEOOJBINOe HCCAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA TMPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJTYYCHHYIO B X0JI€ UCCIICIOBAHUS UJIH IKCIICPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATh 0OOOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalbHEWIee pa3BUTHE  (DUIUIECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0KEHUSI 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ nundopmanmeii:



IMPUMEHSTH Pa3INYHbIC METObI, HHCTPYMEHTHI M 3alPOCHI ITPH TIOUCKE U
orbope WHGOPMAIIUU WM JIAHHBIX C yYETOM MNPEIIOKCHHON ydeOHOMH
bu3ngecKoi 3a1a4u;

aHAJTM3UPOBATh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH MH(GOPMAIIHIO
pa3IM4YHBIX BUOB U POPM MPEICTABIICHHUS;

CaMOCTOSITEJIbHO ~ BBIOMpaTh ONTHMAJbHYIO (OpMy MpeAcTaBIICHUS
uHPOpMAIlMM W WLIIOCTPUPOBATh peIIacMble 3aJa4d  HECIOXHBIMU
CXeMaMH, JruarpaMMaMH, UHOH Tpa@uKor U UX KOMOMHAIIUSAMHU.

KoMMmyHMKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe HedCTBHA:

B XoJie 0OCYXIeHUsl y4eOHOro marepuana, pe3yjabTaToB J1ab0paTOPHBIX
paboT 1 IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC HAa pEIICHUE 3aJadyd W TOJJepKaHue
0J1aroxenaTeIbHOCTH OOIICHHMS;

COTIOCTABJISATh CBOM CYXKIEHHUS C CYXICHUSIMH JPYTUX YYaCTHHUKOB
auanora, OOHapyKHUBATh Pa3INIUE M CXOACTBO ITO3HIIHI;

BBEIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
MyOJUIHO TPEICTABIIATh PE3YJIbTaThl BEIOJIHEHHOTO (PU3NYECKOTO OIbITa
(3KCIIepUMEeHTa, UCCIIeI0BaHUs, TIPOCKTA);

MMOHUMATh U UCIIOJIB30BaTh IPEUMYIIICCTBA KOMAHHOW U MHIUBHIYaJIbHON
paboThI MpU PEIIEHUH KOHKPETHOU (pU3nYecKoi mpoOieMbl;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBHOCTH, OPTAaHW30BBIBAThH JICHCTBHUSI
mo e€ JOCTIKCHHUIO: PpaclpeNesisiTh POJid, OOCYXJIaTh MPOIECChl U
PEe3yJbTaThl COBMECTHOM pabOThI, 00001I1aTh MHEHUSI HECKOJBKHUX JIFOICH;
BBITIOJTHSATH CBOIO YacTh pabOThI, TOCTUTAsT KAaY€CTBEHHOT'O Pe3yJbTara Io
CBOEMY HAITPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMHU YICHAMH
KOMaH/IbI,

OIICHUBATh KAa4eCTBO CBOCTO BKJIaJa B OOMIMA MPOMYKT IO KPUTEPHSIM,
CaMOCTOSITEIILHO C(HOPMYITHMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalHsIX, TPEOYIOLIUX
JUIS pelieHus: (PU3NYeCKUX 3HaAHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHIMBUAYAJbHOE, NPHUHATHE PELIEHWS B TPYIIE, NPUHATHE PELICHUN
rpynmnoi);

CaMOCTOATENILHO COCTABJISITh AITOPUTM pellieHUs GU3NUEeCKON 3a7auu WIn
IUTaHa HMCCIEJOBAHUA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEJIaraéMble BAPUAHThI pELICHUM;



Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECIJICKT:

JlaBaTh aJ€KBaTHYIO OLEHKY CUTYAIlMU U MpeAJiarath IiaH €€ U3MEHEHUS;
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEHOCTHKEHUS)  pe3yibTaToB
NeSTEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JACATEILHOCTH (B TOM YHWCIIEC B XOJ BBIIIOJIHEHUS
(GU3MYECKOTO HWCCICAOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIBCTB, W3MEHHUBIIMXCS CHUTYallUuid, YCTAHOBJIEHHBIX OIIMOOK,
BO3ZHUKIINX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE pE3yJIbTaTa IIeJIU U YCIOBUSAM;

CTaBUTh €051 HA MECTO JAPYTOro YEJIOBEKA B XOJ€E CIopa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTroro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU perIeHUH (HU3NIECKUX 3a/1a4 WU
B YTBEPKJCHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYTrOTO.

HPEAMETHBIE PE3YJIbTATDBI

K xoHIy 00yueHus B 7 KJacce NpeAMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh  MOHATHSA:  (PU3MUECKHME UM XUMHYECKHE  SIBJICHUS,
HaOJI0/IEeHNE, SKCIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJIEUCTBYIOLIAS
cuJa, nedopmanus (ympyras, IJlacTU4ecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (audQy3us, TENI0BOE JBUKEHUE YaCTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOM OCHIO
BpallleHUs], lIepe/iaya AaBICHUS TBEPABIMU TEIAMHU, KUJKOCTSIMU U ra3aMu,
aTMoc(epHOe [aBJCHHE, IJIaBaHUE TeJ, MPEBpAIlEHUsS MEXaHHUYECKON
HHEPrUMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHHE HM3YyUYEHHBIX (U3MUECKHX  SBICHUH B
OKpYy’)XalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B >KMBOHM M HEXUBOU
npupojae, ACUCTBUE CHUIIbI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOW OpraHu3M, IUIABaHHUE pPbIO, pbluaru B
TeJe YeI0BeKa, MPU STOM NMEPEBOIUTH MPAKTUUECKYIO 33[a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;



OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKHUE SIBICHUSA, UCTIOIb3YS
dusznyeckue BeUYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMsI, yTh,
CKOPOCTB, CPEIIHssI CKOPOCTh, CUJIA YIPYTOCTH, CUJIA TSLKECTH, BEC TENA,
CHJi1a TPEHMUsI, 1aBlieHue (TBEPOrO TeNa, KUAKOCTH, ra3a), BEITAIKUBAIOIIAs
CWjia, MEXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(PGUIIUEHT TOJAE3HOTO JACHCTBUS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL SHEPIHs), 0NpH ONUCAHUU MPABWIBHO TPAKTOBATH
(u3NYECKUI CMBICI UCTIONIb3YEMbIX BETUYHH, UX 0003HAYEHUS U €UHUILIbI
(¢u3NYEeCKUX BEJIWYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOIIUE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JpPYTUMHU BEIUYMHAMHU, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl IIpaBUiia CIOKEHUs CUII (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumeza, MpaBUJIO paBHOBeCUs pblyara (0J10Ka),
«30JI0TO€ TIPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruM, NpPHU HTOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, POLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTYyallMd IIPAKTUKO-OPUEHTHUPOBAHHOIO Xapakrepa:
BBISIBJISITh TIPUYMHHO--CIICACTBEHHBIE CBSI3H, CTPOUTh OOBACHEHUE u3 1-2
JIOTUYECKUX I1aroB ¢ Onopoil Ha 1—2 M3ydyeHHBIX CBOMCTBA (PUIMUYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiatb pacy€THble 3amadyd B |—2 JEHCTBHSA, MCHOJB3Yys 3aKOHBl U
dopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIU3a
YCIJIOBHS 33/1a4 3alKUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIbI M TMPOBOJIUTH PACUYEThI, HAXOAUTh CHPABOYHBIE
JaHHbIE, HEOOXOANMBIE JIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUYHHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bu3MYEeCKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
MPeAnosoKeHre (THnoTe3y), pa3indaTh U UHTEPIPETUPOBATH MMOTYYEHHBIH
pe3ysbTaT, HaXxOJIUTh OLUIMOKH B XOJ€ ONbITa, JeNaTh BBIBOJBI MO €ro
pe3yJbTaram;

IPOBOJUTH OMbBITHI [0 HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
(bu3nYecKuXx CBOMCTB Ted: (hOPMYTUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJI0AKEHHOTO 000pYI0BaHUS, 3alUChIBATh X0
OmbITa U (HOPMYJIUPOBATH BHIBObI;

BBIIIOJIHATD MPSMBIE U3MEPEHUS PACCTOAHMUA, BPEMEHH, MAacChl Tela,
00bEMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJIOTOBBIX U



upOBBIX MPUOOPOB, 3aMUCHIBATh IMOKa3aHUA MPHOOPOB C YUYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HCCIEJOBAHUE 3aBUCUMOCTH OJHOW (PU3HYECKON BETUYHHBI OT
JIPYrol ¢ HCIMOJIb30BAHUEM TMPSAMBIX H3MEPEHUM (3aBUCUMOCTU MyTH
PaBHOMEPHO JABUKYILETOCS TeJIa OT BpEMEHU JIBUXKEHUS TEJa, CHIIbI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHUS OT IUIOIIAIN COMPUKOCHOBEHUS TEN, CHIIBI
YOPYTOCTH OT YJUIMHEHHS MPYKUHBI, BBHITAIKUBAIOIIEH CUJIIBI OT 00bEMa
NOTPYKEHHON YacTH Tella M OT IJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TUTABaHMSI TEJl, YCJOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  Y4YEOHOTO HCCIEIOBAaHUSA, COOUpAThb YCTAaHOBKY H
BBITNIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTarhl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEIMYMH B BHUJE
NPEIJIOKEHHBIX TaONuIl W TpaduKOB, JENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIIOTHOCTD
BELIECTBA )KUJIKOCTHU U TBEPAOIO TeJa, CHJIa TPEHUS CKOJIbKEHUS, JaBJICHHE
BO3/lyXa, BbITAJIKUBAIOUIasi cUja, JCHCTBYOIlas Ha TMOIPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEeHT TMOoNe3HOro  JAEWCTBUS  MPOCTHIX
MEXaHU3MOB), CJeIys NPEIIONKEHHOW WHCTPYKLIWU: TMPH BBHIMOIHECHUN
U3MEpPEHUl coOupaTh 3KCHEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYeHHE UCKOMOI BEJINYUHBL;

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

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIMECS COCY/bI, OapoMeTp,
phIyar, NOJABUKHBIN U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOM HAa WX omucaHus (B TOM 4YHCIE:
MOJIIUITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
0 CBOMCTBaxX (PU3UYECKUX SIBJICHUI M HEOOXOAUMBbIE (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGOpPMALUIO O  MpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 obecriedeHust 0€30MacHOCTH TpU oOpaIeHnuu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH Cpelie;



OCYIIECTBJIATH OTOOpP WCTOYHMKOB uH(popmaruu B HHTepHeTe B
COOTBETCTBHHU C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TyTEM CPaBHEHUS PA3JIMYHBIX HWCTOYHUKOB BBIJICIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHUBOPEUYMBON WIIM MOXKET OBIThH
HEJIOCTOBEPHOIL;

WCITOJIB30BATh MPHU BHITIOJHEHUN YUEOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
JUTEPATYPY (PU3UIECKOTO COJCPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu UHTepHer, Bianetb NpUEMAMH KOHCIIEKTUPOBAHUSA TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE KPATKUE MUCHbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHMKOB MH(MOpManuu (HPU3NYECKOro COoAep>KaHus, B TOM
yuce myOJnyHO AesaTh KpaTKUe COOOIIEHUS O pe3yIbTaTax MPOECKTOB WU
y4eOHBIX HCCIIEAOBAHHM, TPU 3TOM IPaMOTHO HMCIOJb30BaTh M3yUYECHHBIN
NOHATUUHBIM amnmapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IPU BBITIOJTHEHUU YYEOHBIX MPOEKTOB M HCCIIEAOBAaHUN pacrpeneisiTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMHU 3ajadyaMu,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ] B  JIEATEIHOCTh  TIPYMIbl, BBICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIty o0ydeHus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATHS: MAacca U pa3MepPbl MOJIEKYJI, TEINIOBOE JBUKCHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSTHUS BEIIECTBA, KPUCTAINTMYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO31yXa, TEMIIeparypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUIATEINb,
AJIEMEHTAPHBIA JICKTPUYECKHAM 3apsil, SJIICKTPUYECKOE T0JIE, TPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
paznuyath SBJICHUS (TEIJIOBOE pacUIMpEeHHE M CKaTHhe, Terionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAayMBaHWE, KANIWUISAPHBIC SIBIICHUS, UCIIAPECHUE,
KOHJIEHCAIMsl, IUIABJIEHWE, KpUCTAJUIM3auus (OTBEpAEBAHKE), KHUIICHUE,
Terjonepeaaya (TEnI0nmpPOBOIHOCTb, KOHBEKIIHS, U3JIyUYEHUE),
AJIEKTPU3ALUS TEJ, B3AaUMOJECHUCTBHUE 3aPSA0B, JEUCTBUSA DJICKTPUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHMCTBUE MArHUTOB, JCUCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHAYKIIWS )
[0 OIMCAaHUI0 HX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SBIICHUNA B
OKpYJ)KarolleM MHpe, B TOM 4ucie (U3UYECKHE SIBICHHS B MPUPOJE:



MOBEPXHOCTHOE HATSDKEHUE W KalWULIPHbIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B Tmpupoe, u3iydyeHue ConHia, 3amep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHETa, JIEKTPHUUECKHE
SBJICHUSI B aTMoc(epe, JIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emJ, ApeiQ MoJII0COB, POJIb MATHUTHOTO MOJIS ISl )KU3HU Ha 3eMIIe,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOJUTH IPAKTHYECKYIO 3a/Jadyy B
y4eOHY10, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUINUECKUX
SIBJICHUU

OIKCHIBaTh MU3yYEHHbIE CBOICTBA TE€NI U (PU3NUECKHUE SIBICHUS, UCIIOIB3YS
(¢u3nyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJINYECTBO
TEIJIOTHI, yJeNbHasg TEIJIOEMKOCTh BEIECTBA, VYJAEJIbHAas TEIUIoTa
IUIaBJICHUS, YJeJbHAs TeIUIoTa NapooOpa3OBaHMs, YJEIbHAas TEIIoTa
CrOpaHUs TOIUIMBA, KO3((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOM
MalIMHbI, OTHOCUTENBHAS BIIAXKHOCTB BO3/1yXa, JJIEKTPUYECKU 3apsl, CHIIa
TOKa, DJIEKTPUYECKOE HAaNpsHKEHHE, COMNPOTUBJIEHUE IPOBOJHHKA,
yAEJIbHOE COMPOTUBJICHUE BEIIECTBA, pA00Ta U MOLIHOCTH dJIEKTPUUECKOTO
TOKa), MpU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCIIOJIb3YEMBIX BEJTUYMH, 0003HAYEHUS U €UHUIIBI (PU3NUECKUX BEJIUYUH,
HaXOoAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JIaHHYI0 (U3NYECKYIO BEJIUYUHY C
JIPYTUMHU BEJIMYMHAMM, CTPOUTH TpaUKd H3yUYEHHBIX 3aBUCHUMOCTEHN
(bU3NYECKUX BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCITIOJIb3Ysl OCHOBHBIE TOJIO)KEHHSI MOJIEKYJISIPHO--KHHETUYECKONW TEOPUHU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOoJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMS 3apsiia, 3akoH OMa JJ1sl yyacTKa 1enu, 3aKOH
Jlxxoyns—JIeHua, 3aKOH COXpaHEHUs! JHEPTHH, ITPU 3TOM J1aBaTh CJIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3allMChIBATh €T0 MaTEMaTHUYECKOE BbIPaXKEHUE;
OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XApPAKTepa: BHISBIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Oomnopol Ha 1—2 W3y4YEHHBIX CBOWCTBA (DU3MUECKUX SIBJICHUH,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCHOJb3YyS 3aKOHBI M
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBHS 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBUE, BBISBISATH HEIOCTATOK
JaHHBIX JJI  peleHus 3a7aud, BbIOMpaTh 3aKOHBI W (OPMYIIBI,
HEOOXOoJuMble i €€ pelleHHs, MPOBOAMTH pPacu€Thl U CpPAaBHUBATH
MOJy4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU TaHHBIMH;



pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
($u3MYECKUX METOMOB, MCIONb3Yysl OMHUCAHHE HWCCIEIOBAHUS, BBIICIATDH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpSJIKa
MIPOBEJECHUSI UCCIIEN0OBaHUs, J€J1aTh BBIBO/IBI;

OPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
bu3nyeCKUX CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TEMIEPATYPbl, CKOPOCTU MPOLIECCA OCTHIBAHUS U
HarpeBaHUsl MpU MU3IYYEHUH OT LBETa H3Iydaromen (MOTIONIaroIei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUIAKOCTU U
oA €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEel W B3aUMOJCHCTBUE
ANEKTPUYECKUX 3aps/ioB, B3aUMOJIECUCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MAarHUTHBIX TIOJIEH ITOCTOSHHBIX MAarHuTOB, JEHCTBUA
MarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA D3JEKTPOJABUTATENsl IMOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
IpOBEpSEMbIE MPEANOJIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH XOJ1 ONbITAa U (POPMYJIUPOBATH BHIBOIbI;
BBIIIOJIHATH MTPSAMBIE U3MEPEHHUS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIaYKHOCTH
BO3/lyXd, CHJIBI TOKA, HANpPSDKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIpyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJAW IOIEPEYHOrO
CEYEHMs U yACIIBHOIO COITPOTHUBIICHHS BEIIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIENOBATENIBHOIO M  MapajUyIeIbHOTO  COEIMHEHHM
IPOBOJHUKOB): IUIAHUPOBATHh HCCJIEOBAHME, COOUpPATh YCTAHOBKY U
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJOKeHHOMY IUIaHy, (PUKCHpPOBATh
pe3yabTaThl MOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHIL U Tpa(UKOB, 1€TaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUd (PU3NYeCKUX BeaU4MH (yAesbHas
TEIUIOEMKOCTh ~ BEILIECTBAa, CONPOTUBICHHE NPOBOJHMKA, pabota u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh U3MEPEHHs, COOUpAaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysl NMPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMUUHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyZI0BaHUEM;

XapaKTEepU30BaTh MTPHUHIUIBI  JEHCTBUS W3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX OMUCAHUs (B TOM YUCIIE: CUCTEMA



OTOIUIEHUS] JOMOB, TUTPOMETP, ApOBasi TYpOHHA, aMIIEPMETP, BOJIBTMETD,
CUETUMK DIJIEKTPUYECKOW BSHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE NPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (npumepsr), ANEKTPUYECKHUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX SIBJICHUN W HEOOXOIUMBIC
dusznyecKkrue 3aKOHOMEPHOCTH;

e pACIO3HABATh NPOCTHIE TEXHUYECKHUE YCTPOWMCTBA U HU3MEPUTEIBHBIC
npUOOPHI MO CXEMaM U CXEMATHUYHBIM PUCYHKAM (KUKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AIIEKTPOCKOI, PEOCTaT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
ITOCJIEA0BATENBHBIM U MaPAJUICIbHBIM COCTMHEHUEM DJIEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKHX LETEH;

e IPUBOIUTH MNpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
XKU3HH I oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHu ¢ npudopamu 1
TEXHUYECKUMHU yCTPOICTBAMHU, COXPAHEHUS 30POBbS U COONIOACHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOLIEH CpelIe;

e OCYUIECTBJIAITh MOMCK HUHpoOpMauu (U3NYECKOTO COJACpKAaHUS B
WHTepHeTe, Ha OCHOBE HMEKIOIIMXCA 3HAHMM W IYyTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIACISTH HHPOPMALIHIO, KOTOPAs! ABJISIETCS
POTUBOPEUYUBOMN MM MOXKET ObITh HETOCTOBEPHOM;

e HCIOJIb30BaTh MPU BHINIOJHEHUN YUEOHBIX 3a/laHUi Hay4YHO--TIOIMYJIIPHYIO
JAUTEepaTypy (HU3HUECKOTo COAepKaHus, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu IHTEepHeT, BiaaeTb NpPUEMAaMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBanusi UHGOPMAIIUK U3 OJTHOM 3HAKOBOU CUCTEMBI B JAPYTYIO;

e CO3/1aBaThb COOCTBEHHBbIE MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOLIEHUS,
o0o0mass wHOOpPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTO
COJIepKaHusl, B TOM YKCJIe MyOJIUYHO MPEACTABIATh PE3yJIbTaThl IPOSKTHON
WJIM MCCIIEI0BATENBCKOM AESTEIbHOCTH, IPA ’TOM I'PaMOTHO HCIIOJIb30BaTh
U3YUYEHHBIM TOHATUIHBIMN anmapar Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUICHUE MIPE3EHTALUCH;

e TpHU BBINOJHEHUU YYEOHBIX IPOEKTOB U HCCIEAOBAaHUM (PUINUECKUX
IPOLIECCOB paclpeesiTh OOS3aHHOCTH B TpYyMNe B COOTBETCTBUHU C
ITOCTABJICHHBIMH 3aJja4aMU, CJIEOUTh 3a BBIITOJIHEHUEM ILUIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBATh KOMMYHUKATHBHOE B3aUMOJCICTBUE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHiy oOyuenust B 9 kiiacce npeIMeTHbIEC pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mnjacTauyeckasi), TpPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOIeOaHus U
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHATHBIC BOJHBI, TITKajIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaJbHO30PKOCTb,
CIEKTPBI UCIYCKAHMSI U TMOTJIONICHUS, alib(a-, 6eTa- U raMMa-u3IIy4eHHs,
W30TOIIbI, SIZIEPHAs SHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE JABUXKEHHE, CBOOOJIHOE
MaJICHUE TeJI, PABHOMEPHOE JBUXKEHUE MO OKPY>KHOCTU, B3aUMOJICUCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATEIbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJIEHHBIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBMXCHHE, OTpPaKCHHE
3ByKa, MNPSIMOJIMHEHHOE pacnpoCTpaHEHUE, OTPAXXECHUE U TPEOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3IoKeHHE OeJIoro CBeTa B
CIEKTp U CJOXXEHUE CIHEKTPAIbHBIX I[BETOB, JIMCIEPCUSI CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEeHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBICHUM B
OKpy»XaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B MPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO0, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAMMOTO,
yIbTPa()HOIETOBOTO W PEHTTEHOBCKOTO HW3IIYYCHHM, €CTECTBEHHBIN
PaINOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJUOAKTUBHBIX HW3JIyYEHUU Ha
OpraHuW3M 4YeJIOBEKAa), MPHU STOM MEPEBOAUTH MPAKTUUECKYIO 3ajady B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OIMKCHIBATh U3yUYCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHUS, UCTIOIB3YS
dbuznyeckre BeIUYMHBI (CpPeAHSIE W MIHOBEHHAs CKOPOCTh Tejla IpHu
HEPAaBHOMEPHOM JBIKCHHUH, YCKOPEHHE, TEpeMEIlCHHE, IMyTh, YTIJoBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YHPYTOCTHU, CUJIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TIQJEHHUs, BEC Tejla, HMIYJIbC Tella, WMIYJIbC CHJIBI,
MexaHu4eckass paboTa W MOIIHOCTb, TOTCHIMAIbHAS DSHEPIHsl Tea,
MOAHATOrO HaJ MOBEPXHOCTHIO 3EMJIM, NMOTEHUHUAIbHAS SHEPIUsl CKATOU



MPY>KUHBI, KHHETUYECKAsi JHEPTHS, TTOJTHASI MEXaHUYECKasi SHEPTHUSL, TIEPUO]
U 4YacToTa KojeOaHu#, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBETa, IIOKa3aTeidb MPEJIOMIICHUS CpEeIbl), NpU OMHCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH TpaPUKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWS] MMITYJbCa, 3aKOHBI OTPAKEHUS U
MPETOMJICHHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsAI0BOTO M MAaCCOBOTO YHUCEI
NP SIIEPHBIX PEaKIUAX, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA ¥ 3aMUCHIBATh €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyaIllil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATDH
PUYUHHO--CJIEICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 IOTUYECKUX
[IaroB C ONOpod Ha 2-3 W3YYEHHBIX CBOWMCTBA (DU3MUECKHUX SIBICHUIA,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONUPAOUIUECS HAa CUCTEMY U3 2—3 ypaBHEHMI ),
UCTIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BETMYUHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3allMChIBATh KPATKOE YCIOBUE, BHISBIISATD
HEJIOCTAOIINE U M30BITOYHBIC JAHHBIC, BHIOMPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOJMMBIC IS PEIICHUs, MPOBOJUTH pacu€Thl U  OICHUBATH
PEATUCTUYHOCTH TIOJTYUYEHHOTO 3HAYEHUS (PU3NIECKOM BETUIHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
(bU3MYEeCKUX METOJOB, HCIOJb3ysl OMHCAHWE HCCIEIOBAHUS, BBIICISATH
MPOBEpPSIEMOE TPEANOJIOKEHNE, OIICHUBATh MPABWIBHOCTh TOPSJIKA
NPOBEJCHUSI  HMCCIICJIOBAaHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIOICHUH U OTIBITOB;

NPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢duznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproTOHa, 3akoHa
COXpaHEHUs] DHEPTUH, 3aBUCUMOCTH Tepuoia KoieOaHW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJICOaHUH, MPSIMOJIMHEHHOE PaCpOCTPAHCHUE CBETA,
pasnokeHne Oeoro CBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JH3e, HAOIOJEHNE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB HW3ITyUCHHS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa



000pyI0BaHUs, OMUCHIBATH X0/l OTBITAa U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BEIBOJIBL;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, Ompeaensis
CpeqHee 3HAa4YCHHWE W3MEpsAeMoll BennuuHbl ((POKyCcHOE paccTOsHUE
cobuparomieii JIMH3bI), O0OOCHOBBIBaTH BBIOOP crocob0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpaA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPECHHI (3aBUCUMOCTbD ITyTH OT BPEMECHH TIPH
PaBHOYCKOPEHHOM JBW)XKCHHHM 0€3 HadallbHOM CKOpPOCTH, TMEpHOAa
KOJIe0aHUN MaTeMaTHYeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaKeHHUsl CBETa OT yrIila MaJCHUs W yria MpeIoMIICHHs OT yIiia
NaJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCUpPOBaTh pe3yJbTaThl IMOJYYECHHOM  3aBUCHMOCTHU
bu3MYecKuX BETUYMH B BUJEC TaONHIl U T'PpapUKOB, JI€JIaTh BBHIBOJIBI IO
pe3yybTaTaM UCCIeIOBaHNUS;

MIPOBOJIUTh KOCBEHHBIC HW3MEPECHHS (U3MUCCKUX BEIWYUH (CPEIHSSI
CKOPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOJTHOTO TMaJieHUs, KECTKOCTh TNPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBLKEHHS, MEXaHW4yeckas paboTa M MOIIHOCTb, YaCTOTa W TEPHUOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPY)KHHHOTO MAasTHHKOB, ONTHYECKas
cuina coOuparoniell JIMH3bI, PAJAUOAKTUBHBIM (POH): IIAHHUPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJHSTH
U3MEpPEHUs, CIeysl MPEII0KEHHONW WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJTUYMHBI U aHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIbTATHI C YUETOM 3aJaHHOM
MOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM HW3YUYEHHBIX (DUIUYECKUX MOJIENeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO sIZIpa;

XapaKTEepU30BaTh TPHUHIUIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCAaHUA (B TOM 4YHUCIE:
CIIHIOMETP, MOATYUKH TIOJOXKEHUS, PACCTOSHUS WU YCKOPECHHS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIb3ys 3HAHUA O
CBOMCTBAaX (PU3NYECKUX SBICHUH MW HEOOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH;



UCIIOJIb30BaTh CXEMbI  CXEMaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIHHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MPOLIECCOB MPHU
pelieHur  Y4eOHO--TIPAaKTUYECKUX 3a]ad, ONTUYECKUE CXEMBbI IS
HOCTPOCHHS N300paKEeHU B IUIOCKOM 3€pKajie U cOOMparoliei JINH3e;
OPUBOAUTH  HpHUMEpbl  (HAXOAuUTh HMHPOpPMALMIO O  [pPHUMEpax)
NPAKTHUECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1 obecriedeHusi 0€30MacHOCTH MU oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHUsI 3I0POBbsI U COOIIOACHUS HOPM
HKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH cpere;

OCYWIECTBIIATh TOUCK HMHPOpPMaLUU (PU3UYECKOTO COACPKAaHUS B
HuTepHeTe, caMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OMpEeNIeHUs] JOCTOBEPHOCTH TMOyYeHHON MH(OpPMAIN Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPHU BHINIOJHEHUH YUYEOHBIX 33JJaHUI HAy4YHO--TIOMYJISIPHYIO
JaUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BiaAeTh NpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMallMl U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
myOJIMYHO TPEACTABIATh Pe3yIbTaThl MPOSKTHOM WIIM UCCIIEN0BATENbCKON
NESTENBHOCTH, TPH 3TOM TPAaMOTHO  HCIOJB30BaTh  M3YYCHHBIH
NOHSATUMHBIN amnmapar Hu3y4yaeMoro pasjena (U3MKH U COINPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUun
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/I MIO3HAHUS https://m.edsoo.ru/ 7416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 C 1
TPOCIHE BetecTRa https://m.edsoo.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnorexa [JOK
' BEIEeCTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2
p m https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xeHue u B3aumMo/ieiicTBUE TeJl
3.1 MexaHn4ecKoe IBIKEHNIE 3 bubmorexa LIOK

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



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

bubnunoreka LIOK

3.2 HHepuus, Macca, IwoTHOCT 4 ! https://m.edso00.ru/7f416194
bu6nmorexa [IOK
33 Cuna. Biget can 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnea 4. laBnenne TBEPABIX TeJl, :KUAKOCTENH H Ia30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoteka IIOK
5.2 I1 5 1
POCTRIE MEXAHHIMET https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXATITCCRAT FHEpTiA https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe ABJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paznen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.4 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUS
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznea 2. Mexannueckue K0J1€0aHUA H BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pasgea 4. CBeToBbIe ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI PacIpOCTPaHECHHS CBETA 6 2 bubmorexa HOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pa3nen 5. KBanToBbI€e SIBJICHHS
bubmuorexa [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peardiit https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBToputenbH0-0000IaI0IM I MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca pusuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE

Ne Hara uudgposbie

Tema ypoka Koutpoabnble IIpakTuyeckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE

padoThI padoThI pecypenr

®usnka — HayKa 0 IPUPOJE.
SIBneHns npupoabl

2 Ddusnyeckue ABICHUA 1

Puznyeckue BEIMYMHbBI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TIOMOILHN
KUJKOCTHOTO TEPMOMETpaA U
JaT4yrKa TeMneparypbl”

MeTto1b1 Hay4HOTO TIO3HAHMSI.

5 Onucanue GpU3NMUECKUX SBICHUH C 1
IIOMOUIBIO MOJIETEH

bu6mmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka
TUIOTE3bI: AAJBHOCTH MOJETA

6 IIapUKa, MYIEHHOTO 1 1
TOPU30HTANIBHO, TEM OOJIbIIE, YeEM
OosblIe BHICOTA ITyCKa"

Ctpoenue BemecTBa. OMbITHI, BuG 110K
noInoTeKa

7 1
JIOKA3BIBAIOMIHNE JICKPETHOC https://m.edsoo.ru/ff09fe0a

CTPOCHUC BCUICCTBA



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

bubnunoreka LIOK

ele
8 JIBHOKCHHE HaCTHIL BELICCTRA https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OnbITHI O
9 HaAOJIFOJEHUIO TEILIIOBOIO
PaCIIMPEHHS Ta30BY»
10 ArperatHbie COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX
11 cocTtostHu# Boibl. O000IICHHE 11O bubnuoreka [{OK
pazneny «llepBoHavaiibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHHSI O CTPOCHHH BEIIECTBA
MexaHnueckoe IBUKEHHE.
12 PaBuomepnoe I/III[-IG aBHOMEPHOE bubnnorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
JIBIYKEHUE
bubnuoreka [IOK
13 .E
Ckopocts. Enurue: cropoctu https://m.edsoo.ru/ff0a079c
14 Pacue eMe BIDKEHUS bubnmorexa [TOK
YeT IIYTH U BPEMEHU
M P g https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bu6nmorexa LIOK
WHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
IInoTHOCTE BentecTBa. Pacuer
16 Bl 1 00D II\I/IIa TeJja Mo €ro bubnmorexa HOK
mace 0obe © 0¢ https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnast pabota
17 «Omnpenenenne MIOTHOCTH TBEPAOTO
TETA»
18 Penrenne 3ama4 1mo teme bubnunorexa LIOK

"TInotHOCTH BemecTa"

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

19 B3auMoaercTeus Teir. Cuiia
yrpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yueHue
20 3aBUCHUMOCTH PACTSKCHUS
(medopmanun) mpy>KUHBI OT
MIPUIIOKEHHOMN CHITBDY
21 [[IBnenue TsaroTenus. Cuia
TSDKECTH
CBsi3b MEXly CUIJION TSKECTU U
22 Maccoil tena. Bec tena. Pemenne bubnnorexa [IOK
e ) | https://m.edsoo.ru/ff0al778
3amay 1mo teMe "Cuia TsHKecTH
Cuia TsDKeCTH Ha TUX IJIaHETaxX.
23 dusnueckue xa alffg UCTUKHA bubmorexa HOK
p p https://m.edsoo.ru/ff0a1502
ILUTAHET
bubmmoteka IIOK
24 %1 .
3Mepenne cil. JluHamMomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoteka IIOK
25 Bec tema. HeBecoMmocTn
https://m.edsoo.ru/ff0al778
CrioxxeHHe OBYX CHII,
26 HaI aBJ‘IeHIfBIz,( 10 OJHOU IpIMOit bubnmorexa HOK
P . 8 P ’ https://m.edsoo.ru/ff0ala70
PaBHOp€CTBYIOIIAS CHIT
27 Pemenue 3agad mo reme
"PaBHOelicTBYIOIIAs CHIT"
28 Cwiia Tpenus u e€ Buasl. TpeHue B bubnmnorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHas pabora «3yuenue bu6muoreka [JOK

3aBUCHMOCTHU CUJIBI TPCHU A

https://m.edsoo.ru/ff0alcc8



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

CKOJIbXKEHUS OT CHJIbI JABJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEI

Pemenue 3agau Ha onpeneneHue

30 . .
PaBHOJICHUCTBYIOIICH CHITBI
Penrenue 3amau mo remam: «Bec

31 tenay, «I'padhuueckoe n3oOpakeHue bubnmnoreka HOK
cmny, « CUIIBD», https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIASL CHIDY
KoHTposbHas paboTa mo TeMam:

«MexaHNYeCcKOe IBIIKEHUEY,

32 «Macca, IIIOTHOCTEY, «Bec Temay,
«"padudaeckoe n300pakeHUE CUID»,
«CHIIBI»

33 Jasnenue. CriocoObl yMEHbBIIIEHUS U bubnuoreka [{OK
YBEJIMUEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
JlaBrenue ra3a. 3aBUCUMOCTD

34 JaBJIEHUS ra3a OT 00hEMa bubnmorexa HOK

’ https://m.edsoo.ru/ff0a2376
TEMIEPATypPhI
Ilepenaua naBieHUS TBEPALIMUA
P P bubmmoreka IIOK
35 TeJIaMH, JKUIKOCTSIMH U ra3aMH.
https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
JlaBlieHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE IEHCTBUEM CHIIBI bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3anau o teme «/laBnenue but6mmoreka [IOK

B XXUJAKOCTH U Ta3c. 3axon Ilackamnsa»

https://m.edsoo.ru/ff0a2826



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

bubnunoreka LIOK

38 Coo0
CODIAIOIIHEEA COCYAL https://m.eds00.ru/ff0a2970
39 ['uapaBnuyeckuii nmpecc bubmorexa LOK
AP P https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [lopriHneBoii
YKUJKOCTHBIN Hacoc
41 ATtmochepa 3eMiIn U IpUIHUHBL e Bu6mumoteka [JOK
CyLIECTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. Atmocheproe bubnuorexa [IOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenune atMmochepHOro bubmmoreka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HQ, OBHEM bubmmorexa [IOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepous. AtmocgepHoe bubmuoreka [IOK
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau no reme "
AtmocdepHoe naBieHue"
JlelicTBrE )KUJIKOCTH U Ta3a HA
47 MOTPY>KEHHOE B HUX TEJO brbmmorexa LTOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTtopHnasi pabota
48 «OmnpeneneHnre BHITATKABAIOIICH bubnuoteka [JOK
CHUJIbI, ICCTBYIONIEH Ha TEO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH
49 JlaGopaTopHas paboTa 1o Teme bubnmnorexa [JOK

((I/ICCJ'IGJIOBaHI/Ie 3aBHUCHUMOCTH BE€Ca

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

Tena B BOJIE OT 00BEMa
[OrPY>KEHHON B KUIAKOCTh YaCTH
Tenay

50

IInaBanue Ten

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

51

JlaboparopHas paboTa
"KoHcTpyupoBaHue apeomeTpa win
KOHCTPYHUPOBAHUE JIOJKHU U
orpeiesieHue eé
rpy30M0AbEMHOCTH"

52

Pemenne 3amaq mo Temam:
«I1naBanue cynos.
Bosnyxomnasanuey, «/laBienue
TBEPABIX TEJ, )KUAKOCTEH U Tra30B»

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

53

KonTposabHas padbora no teme
«JlaBneHue TBEpABIX TEI,
JKUJIKOCTEN U Ta30BY»

54

Mexanunueckas pabota

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

55

MomaocTs. EAUHUITEI MOIITHOCTH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NpH
noaAbEME I10 JIeCTHUIIE"

57

58

IIpocteie MexaHu3MBbl. Ppruar.
PaBHOBecue cuit Ha ppryare

Pbruaru B TexHuKe, OBITY U
npupoze. JlaboparopHas pabora

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HccnenoBanue ycioBUl
paBHOBECHSI phlyara»

59

60

61

Pemenue 3amau mo reme «Y CJIOBUSA
paBHOBeCI/ISI pmqara»

Koadduruent nosesnoro neicTpust
MexaHusma. Jlaboparopnas pabora
«M3mepenue KII/[ HakinoHHOM
TUTOCKOCTH

Pemrenne 3agau mo treme "Pabora,
MomHocTh, KITJT"

0.5

bub6nmoreka IIOK
https://m.edsoo.ru/ff0a48a6

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

62

Mexannyeckas SHEpIusl.
Kunerndeckas n noreHuuanbHas
JHEprus

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

63

64

65

66

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

YPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAILHOE OIPEIEIICHNE
WU3MEHEHHUs] KHHETUYECKOW 1
NOTEHLNAIbHON PHEPTUH MTPU
CKaThIBaHUH TeJIa 110 HAKJIOHHOM
MJI0CKOCTH"

KonTpompHas pabota mo Teme
«PaboTa 1 MOIIHOCTH. DHEPTHS»
PesepBHslit ypok. Padora ¢

TEKCTaMH 110 TeMe "MexaHndeckoe
IBHKeHHuE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4360

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4ee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepBHblit ypok. Pabora c

bubnunoreka LIOK

67 TeIfCTaMH 1o Teme "IIaBJEeHHe " . https://m.edsoo.ru/ff0a4ffe
TBEPABIX TEJ, KUIKOCTEH U ra30B
PesepBHblii ypok. Pabora c
68 TeKcTamu 1o Teme "Pabora. 1
MoiHocTb. DHeprus"
OBILIEE KOJIMYECTBO YACOB I1O0 68 12

[TPOT'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
o
Jrj;n Tewa ypoxa Bcero Kontporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)Ig:)l;zz?;fenbnme
padoThI padoThI pecypeni

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJIIPHO-KHUHETUYECKON 1 bubnuoreka [IOK
TEOPUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
HOJTBEPKICHUS

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
Mogenu TBEPAOro, KUIKOTO U

3 ra3:o6pa3H0F;il) cocmainﬁ 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BELIECTBA
OO®bsicHeHHE CBOICTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
ITOJIOXKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

5 Kpucrannuueckue u amopduoie 1 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800

5 CMauuBaHue U KanWIISIPHOCTD. 1 bu6muoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530

7 TemioBoe paclIupeHHe U CkaTue 1 bubnmorera LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI]



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

9 BuyTtpennsist sneprust. CriocoOsr Bbu6muoteka [JOK
W3MEHEHUSI BHYTPEHHEH YHEPT U https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Byt Temonepeatn https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

1 HCII0JIL30BAHUE TECIIOBEIX CBOMCTB bubnunorexa LIOK
BEILIECTB U MATEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonunuecTBo TemnoTsl. Y aenbHas bubmuoreka [IOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHeHHEe TEIIOBOTrO OanaHca.

13 TennooOMeH U TEIIOBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnas pabota

14 "HMccnenoBaHue IBIEHUS bubmmoteka IIOK
Ter1000MeHa P CMEIIMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsue BoAbI"

Pacuer konngecTBa TEIIOTHI,

15 HEOOXO0IUMOTO JIJIsl HATPEeBAHUS
TeNa U BBIIETSEMOTO UM TMIPH
OXJIKICHUU
JlaGopaTtopHnasi pabota

16 "OnpeneieHne yaeabHO bubmorexa [IOK

" https://m.edsoo.ru/ff0aébb0
TEIJIOEMKOCTH BELIECTBA
17 DHeprus TormBa. Y 1eiabHas bubnmnorexa [JOK

TCIJIOTA CroOpaHusa

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

[InaBnenue u oTBEpAECBaHNE

18 KPUCTAJUTMYECKUX TeJl. Y IeJIbHAs bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
JlaboparopHas paboTa
19 "On g):[enlc:HHe p):[eﬂbﬂoﬁ TEILJIOTHI bubmorexa HOK
P y" https://m.edsoo.ru/ff0a72fe
TIJIABJICHUS JIbJIa
20 [TapooOpa3oBanre U KOHICHCAITUSA. bubnmnoreka HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Termiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTb TeMIEpaTypbl bubmorexa [JOK
patyp https://m.edsoo.ru/ff0a786c¢
KHUIICHHUS OT aTMOC(EepHOTO
JIaBJICHUS
Bnaxnocts Bo3nyxa. Jlaboparopnas
29 pabota "Onpenenenue bubmuoreka [IOK
OTHOCHUTEIHHOUN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/1yXa"
93 Pemienue 3a1au Ha onpeneneHne
BJIQYKHOCTH BO3/yXa
[TpuHuunbr pabOTHI TETIIIOBBIX
24 nsurateneif. [lapoBas TypOuna.
JlBuraTens BHYTPEHHETO CTOPAHMS
KII/I TersioBoro aBUraTess.
25 TermoBeIe ABUTATENH M 3aIIATA bubmorexa HOK
N https://m.edsoo.ru/ff0a7c7c
OKPY’KAIOIICH CpeIbI
26 3aKOH COXpaHEHUs U IPEBPAILICHUS

SHEPTHUHU B TCIJIOBBIX ITPOLCCCAX



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOU padboTe
o TeMme "TerIoBbIe IBICHUS.

bubnunorexa LIOK

2t N3MeHeHune arperaTHbIX COCTOSTHUI https://m.edsoo.ru/ff0a83f2
BemecTna
KonTtponbHas pabora o Teme
28 "Tennossie siBiieHus. MI3MeHeHue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUII BelllecTBa
29 DnekTpuzanus Tei. JIBa pona
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
30 "DnexkTpu3auus TeJa UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"
31 BzaumopelicTBue 3apspKeHHBIX TEIl. bubnunoreka LIOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUIECKOE TOJIE.
39 HanpsiskeHHOCTB JIEKTPUYECKOTO bubmmnoreka HOK
nonst. [IpuHIMn cynepno3uumun https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX TOJIEH
Hocurenu snexkTpudeckux 3apsiioB.
33 OnemenTapHbii 3apsin. CTpoeHne
aToMa
34 [IpoBOAHUKY U THUANEKTPUKH. 3aKOH bubmuorexa [IOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3anad Ha npUMEHEHUE bu6muoreka [JOK
CBOMCTB JJICKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBHS €T0
bu6nunorexa LIOK
36 cymecTBoBaHus. MIcTOUHUKHN

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnunoreka LIOK

37 EHCTBUS JICKTPUICCKOTO TOKA
A p https://m.eds00.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOTO TTOJISI Ha 1
MIPOBOJHUKHU U AUAJIEKTPUKHU"

39 DIIEKTPUYECKHUM TOK B METAJLIaX, bubnmoreka [JOK
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DeKTpuUecKas enb 1 eé
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepenue u erl)" Jmp OBaEI/Ie CHUJIBI 0.5 bubmorexa HOK

| P peryimp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUECcKOoe HalpsKEHHE.

42 BoawsTmerp. JIabopaTopHas pabora 05 bubmmoreka [JOK
"N3MepeHue U peryJupoBaHue ' https://m.edsoo.ru/ff0a9el4
HanpspkeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapH0e COPOTHBIICHUE bubmorexa [TOK
P https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTUBJICHUS IIPOBOJHHUKA OT €TO 1 bubmorexa HOK
P POBOA https://m.edsoo.ru/ff0aa738
JUTHHBI, IO/ ITOTICPETHOTO
cedeHus u marepuana”
3aBUCHUMOCTD CUJIBI TOKA OT
bubnunorexa LIOK
45 HanpspkeHus. 3akoH Oma s

y4acTKa 1enu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaGopaTtopHnast pabora
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, U, €ro 4epe3 pe3ucTop, OT bubmmorexa [JOK
> I Pes P P, https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaAILICIBHOE
COEIMHEHUS IPOBOIHUKOB
JlaGopaTtopHast pabota "I[IpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSIKECHUN bubnuoreka [IOK
MIPH MOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX pE3UCTOpPOB"
JlaGopaTtopHnas padora "IIpoBepka
49 IIpaBUJjIa IS CUJIbI TOKA IIPU bubnuorexa [IOK
MapasuieIbHOM COEAUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopos"
Pemenue 3a1ay Ha IpUMEHEHHE
50 3akoHa OMa i1 pa3InyHOTO bubnnorexa [IOK
p https://m.edsoo.ru/ffOaaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH
51 3JIEKTPUYECKOTO TOKA. 3aKOH brbmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota
52 "Onpenenenne padOThH U MOITHOCTH bubmmorexa TIOK
P P | https://m.edsoo.ru/ff0ab3e0
AIIEKTPUIECKOTO TOKA
DJIEKTPUYECKHUE LEMH U
53 MOTPEOUTENH SIEKTPUIECKOMN bubmuoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DIIEKTPUUYECKHUE 3aPsJIbl.

bubnunorexa LIOK

54 3apsKEeHHBIE Tena U UX
p N . https://m.edsoo.ru/ff0abd2c
B3auMOAeHCcTBUA. [10CTOSTHHBII
3NIEKTPUYECKUM TOK"
KonTtponpHas pabora o Teme
"DneKTpuUecKue 3apsbl.
55 3apsHKeHHBIE TEla U UX buGnuorexa [IOK
p N . https://m.edsoo.ru/ffOabea8
B3auMoOAeHUCcTBUA. [10CTOSTHHBII
SJIEKTPUYECKUM TOK"
56 ITocTossHHBIE MATHUTEL, X
B3aUMOJICHCTBUE
57 Ypok-uccnenosanue "M3yuenue 1 bubnnorexa [JOK
[IOJIEH ITOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsautHoe none. MaroHuTHoe I10j1e
bubnmorexa LIOK
58 3eMiIH U €ro 3HaUEeHUE UTS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3eMiie
OmneiT OpcTena. MarauTtHoe nose
59 3JIEKTPUUECKOro TOKka MaruuTHoe bubnmorexa HOK
p https://m.edsoo.ru/ff0acld2
M0JI€ KaTYIIKU C TOKOM
[IpuMeHeHue >eKTPOMarHuToB B
60 texuuke. Jlaboparopnas pabora 05 bubnuotexa [JOK
"N3yueHue neicTBUSI MATHUTHOTO ' https://m.edsoo.ru/ff0ac74a
MOJIsI HA IPOBOJAHMK C TOKOM"
DIIEeKTPOABUTATEIb IOCTOSTHHOTO
Toka. Ucrmons3oBanue
. bubnuotexa [JOK
61 AJIEKTPOIBUTATENIEH B TEXHUYECKUX

YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHas paboTa

https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHcTpyupoBaHue 1 U3y4eHue
paboTHI dNIeKTpoABUTATENIS "

Onbitel @apazes. 3akoH
62 AIIEKTPOMArHUTHON MHIYKIIUH. 1
[IpaBuio Jlenna

Onektporereparop. CrocoOs
MOJTyYEHUS DJIEKTPUUECKOH
63 SHEPruH. DIIEKTPOCTAHIIUU HA 1
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPrUU

[TonroroBka Kk KOHTPOJILHOU paboTe
64 1o TemMe "DJIeKTPUUECKHUE U 1
MarHUTHBIC SIBJICHHS"

KonTponbhas pabota no Teme

65 "DIeKTpUUECKE U MAarHUTHBIE 1 bubmorexa LOK
p” https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepsHslit ypok. Pabora ¢
66 TeKkcTaMu 110 TeMe "TeroBrie 1 bubnmorexa HOK
" https://m.edsoo.ru/ff0acc5e
SIBIICHUS

PesepsHslil ypok. Pabota ¢
bubmmoreka IIOK

67 eKCcTa o teMe "Tlocto 7 1
TERCTAMITIO TeM TOAHHEI https://m.edsoo.ru/ff0acdc6

3IIEKTPUYECKUM TOK"

PesepBHsiit ypok. Paborta ¢
68 TeKcTaMu 1o TeMe "MarHuTHbIe 1

sBiieHUd"

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 08 2 145
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https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JI:;-II Tewa ypoxa Bcero Kontpoabneie  Ipakriieckue fl[:;:EHHﬂ gg[?al;zi:fenbﬂue
padoThI padoThI pecypen

1 MexaHnnyeckoe JBUKEHHE. 1
MarepuanbpHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOT0 IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOJIMHENHOE bubnuorexa [IOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoiIuHeHOe

4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBMKCHUS. 1
I'paduk ckopoctu
JlaGopartopHas paboTa

7 "OnpeneneHye yCKOpeHus Tena npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TuIocKoCTH"

8 CBoboanoe nagenue ten. OnbIThl 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE 110 1 bubnnorexka [JOK

OKPY’KHOCTH. HCpI/IOIl n 9acToTa

https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JInHeliHas U yrioBas

CKOPOCTH
10 LleHTpOCTpeMUTETHHOE YCKOPEHUE
1 IlepBeiit 3akoH HeroToHa. BekTop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHOelicTBYIOIIAs criia https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyrnieprio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka ]P?tlffsj?lljr(r)f:(ljcsaogﬁ/ifanecaZ
16 Pemenne 3amau nmo teme «Cuna
YOPYTOCTH
JlaGopatopHas T
17 <<OHpI;Ze?II;HiIeF:If§:TI?OCTI/I bubmorexa [JOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bubmuorexa [JOK
18 Cuna Tpetis https://m.edsogru/fanf738
19 Pemenue 3agau no reme «Cuiia bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHas pabota
20 "Ol'[pI;Z[CJ'II;HI/IC I:<03(1)(b14L1HeHTa bubmmorexa LIOK
. https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemenue 3amay mo teme "3aKOHEI Butmmorexa LOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHUs"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
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https://m.edsoo.ru/ff0af8be
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Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuorexa [JOK

22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO
P A https://m.edsoo.ru/ff0af044
naJIcHus
Ypok-koudpepenuus "/[Bmkenue ten
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["anakTuku"
Pentenue 3amau mo teme "Cuia
24 TSOKECTU Y 3aKOH BCEMUPHOTO bubmmorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IlepBas kocMHUYECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUYKH.

26 AGcomoTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHOBecue TBEpI0TO TEIIA C https://m.edsoo.ru/ffOafe36
3aKpeTIEHHONW OChIO BpallleHuUs

27 MowmeHT cunsl. LeHTp TsKECTH

08 Pemenne 3agau mo teme "MoMeHT bu6nmoreka [JOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM padoTe

29 o TeMe "MexaHnuecKkoe IBHIKEHIE bubmmorexa [TOK

N | ’ https://m.edsoo.ru/ffob0408
B3aumoneiicTBue Ten
KonTponbhas pabota no teme
30 "MexaHn4eCcKOoe ABIKEHNE bubmmorexa [TOK
N .\ ’ https://m.edsoo.ru/ffOb06ec
B3aumoneiicTBue Ten
Nmmynsc Tena. UMITyasc CHITBL.
31 3aK0H COXpaHEHUs UMITYJIhCa. bubnmnoreka [JOK

VYrpyroe u Heynpyroe
B3aMMOJICHCTBHE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
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https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
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https://m.edsoo.ru/ff0b07fa

Pemenne 3agau o reMme "3akoH

bubmuoreka [JOK

32 COXpaHEHUs UMIyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koudepenuus "PeaktuBHoe
JBUKEHUE B IIPUPOJE U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/F0b0agA
35 PaboTa cHITBI TSXKECTH, CHIIBI bubmuorexa [JOK
YIOPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTopHnas pabota
36 «Omnpenenenue pabOThI CUITbI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHH TeJa
110 TOPU3OHTAIIBHOM MTOBEPXHOCTH
37 CBs13b SHEPruu U paboThI.
[TorenuuanbHas SHEPTUS
Kunernueckas sueprus. Teopema o bubnmnorexa [JOK
38 .
KMHETUYECKON IHEPTUHN https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
40 JlaGopaTtopHnast pabora «3yuenue bubnuoteka [JOK
3aKOHA COXPaHEHUS YHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoE NTBHKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxaromue KoieOaHus.
42 BrinyxaeHHbIe KOeOaHUS. bubnnorexa LIOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremMaTndecKkuil ¥ NpyKUHHBINA

MassTHHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuoja KojaebaHui oT KeCcTKOCTH
MPYXUHBI U MacChl Ipy3a»

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

45

46

47

48

[IpeBpamienue 3Hepruu npu
MEXAHUYECKUX KOIEeOaHUIX

JlaGopaTtopHnas pabota
«OrpeniesieHue 4acToThl ¥ EPHO/Ia
KoJIeOaHUH TPY)KHHHOTO MAasiTHHKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHHi
rpy3a, MOJIBEHICHHOTO K HUTH, OT
Macchl rpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MexXaHU4YeCKUX BOJIH. [IpomonbpHbIC 1
MOTNIEPEYHBIE BOJIHBI

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHnnueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOTHEBI"

50

51

52

3ByK. Pacnipoctpanenue u
OTpa)KEHUE 3BYKa
Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'pomMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

VYpoxk-koHpepenus "YapTpa3Byk u
uH(pa3ByK B IpUpOJIe U TEXHUKE"

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



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

[ToaroroBka K KOHTPOJILHOU padboTe

bubmuorexa [JOK

>4 HO TeMe "3AKOHbI COXPAHCHI. https://m.edsoo.ru/ff0b25f0
Mexannyeckue KonedaHust 1 BOJTHbI"

KontponpHast pabora o Teme

55 "3aKOHBI COXPAHEHUS.
Mexannueckre KoeOaHusi U BOJHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnnoreka [HOK
DIIeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypoxk-koudepennus "Llkana

58 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp3oBanue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI cBsA3U"

VYpok-uccnenosanue "M3yuenue

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C ngjﬁ;fg;gﬁ; Ob2che
OMOMLIBI MOOMIILHOTO Tenedona" T '

Pemienue 3a1au Ha onpeneneHne

60 YaCTOTHI U JJIMHBI
AIEKTPOMATHUTHOW BOJIHBI
DJNIeKTpOMarHuTHasi Ipupoja CBeTa.

61 Cxkopoctb cBeta. BosHOBBIE bubnuorexa LIOK
CBONCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsamonuneitHoe

62 pacnpocTpaHEHUe CBEeTa. 3aTMEHUs bubmmorexa [TOK
Cosmnma 1 Jlyn! https://m.edso0.ru/ff0b3658
3aKOH OTpaXkeHUsI cBeTa. 3epKaJa.

63 Pemenue 3a1a4 Ha mpuMeHEHNE bubmmorexa LIOK

3aKOHa OTpaXCHUsA CBETA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
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[Ipenomiienue cera. 3aKkoH

bubmuoreka [JOK

o4 MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcronb30BaHUE MOJIHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH yTJIa
66 IPEJIOMIJICHUS] CBETOBOTO JIy4a OT
yrJia aJeHusl Ha TPAHUIIE "BO3IYX-
cTekno""
Ypok-koHpepeHIus
"Hcnonp30BaHKEe MOJIHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bu6nmoreka [JOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI httos://m.edsoo.ru/ffob3f2c
. bubnuoteka [JOK
69 [TocTpoenne N300paXKeHUH B IMH3AX httos://m.edsoo.ru/ffOb44da
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnuorexa [JOK
PacCTOSIHUSA U ONTUYECKOU CHIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
71 Ypoxk-koHpepennus "Ontuyeckue bubnmoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'ma3 xak ontuyeckasi cucTema. bubmuorexa [JOK

3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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Ypok-koudepenmus "JlepexTo

73
3penusi. Kak coxpanuts 3peHue"
Pasnoxxenne 6emoro cBeTa B CIEKTP.
74 OmneiTel HetoToHa. CiiokeHne bubnuorexa [JOK
CIIEKTPaJIbHBIX LIBETOB. [(ucnepcus https://m.edsoo.ru/ffOcOf4c
CBETa
JlaGopaTtopHas pabota "OMbITHI 11O
Pa3I0KEHUIO OETIOT0 CBETA B CIIEKTP
75 Y BOCIIPUSITHUIO I[BETA MMPEIMETOB MPHU bubmmorexa [JOK
P i pedl P https://m.edsoo.ru/ffOcOe2a
WX HaOJIFOJICHUU Yepe3 I[BETOBBIC
GmbTpe!"
Ypok-npaktukyMm "BoiaHOBbIE
76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTephepeHys u audpaxus’”
77 OmneiTel Peszepdopaa u mianerapHas bubnmnorexa [JOK
MOJIEIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue v noriomeHne cBera
79 aromMoM. KBantsl. JInuHeiuarsie bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-npaktukym "Habmronenue bubnmnoreka [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUABI bubmmorexa [JOK
A g https://m.edso0.ru/ff0c1672
82 Crpoenue aToMHOTrO sipa. bubnuorexa [JOK

HYKJ'IOHHaﬂ MOACIb

https://m.edsoo.ru/ff0cl8ac
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PannoakTuBHBIE PEBpaALICHUS.

bubmuoreka [JOK

83 N3otonbl https://m.edsoo.ru/ffOclal4
Pemienue 3aja4 1o teme: bubmuorexa [JOK

84 " " ;

PannoaktuBHbIE IPEBpALICHUS https://m.edsoo.ru/ffOclb4a

85 [Tepuon momypacnana
Ypok-koH(pepeHus

86 "lfam/loaxgnilme U3ITyYeHUS B buGnnorexa LIOK

| https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 COXII;)aHeHIESI 3apsI0BOTO U bubmmorexa [JOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE

88 DHeprusi CBsSI3U aTOMHBIX SED. bubnnoreka [JOK
CBs3b MacChl U SHEPTUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amau mo reme "Anepurie
peakuun"

90 Peakiiuu cuHTe3a M IeTeHUS sEp. bubnmnorexa [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenmus "Anepuas

91 JHepreruka. Jlencreus
pPaauOaKTUBHBIX U3TyUYCHUN Ha
JKUBBIEC OpPraHU3MBbI"

[ToaroroBka Kk KOHTPOJILHOU paboTe

92 1o TeMe "DJIEKTPOMAarHUTHOE TOJIE. bubnuoreka [IOK
DNIEKTPOMArHUTHBIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHus"

03 KonTpomnpHas pabota mo Teme

"DeKTpOMarHuTHOE MOJIE.



https://m.edsoo.ru/ff0c1a14
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DNIEKTPOMArHUTHBIE BOJHBI.
KBauroBrie sBienus"

[ToBTOpenue, obodIIeHNKE.

bu6mmoreka [IOK

94 JIaboparo e pabo 0 KypcC
" pat piIH P TB: HOKYPEY https://m.edsoo.ru/ff0c245a
BsaumopeiicTBue Ten
IToBTOpenue, 06o0eHNE. Permenue
95 AaCYETHBIX U KAYECTBEHHBIX 33124 bubmmorexa [IOK
P " f[ https://m.edso0.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpeHue, 0600IeHNE. Permenue
96 PaCyYETHBIX U KAYECTBEHHBIX 3a/1a4 bubnuorexa [JOK
o Teme "KIIJ] TermoBbix https://m.edsoo.ru/ff0c2a22
nsurareaei"
IToBTOpeHue, 0600IeHNE. Perenue
97 ACYETHBIX U KAYECTBEHHBIX 3a1a4 bubmmorexa [TOK
p A https://m.edsoo.ru/ff0c2b30
no teMe "KIIJ[ anekTpoycraHoBOK"
[ToBTOpEeHnue, 06061IEHNE.
98 JIaboparopHbie pabOTHI IO KypC bubmmorexa [TOK
| patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBELIE ABICHUS
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTAaMH 110 TeMe "3aKOHBI bubmiorexa LOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTropenue, 0600meHue. Pabora ¢
100 texkcTaMu 1o TeMe "Kosebanusa u bubmorexa LOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 0600meHue. Pabora ¢
" bubnuorexa [JOK
101 TekcTaMH 110 TeMe "CBeTOBBIE

siBiIeHus"”

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

[ToBTopenue, 0600menue. Padora ¢

102 TekcTamu 110 Teme "KBanroBsas u 1
snepHas ¢puzuka"
OBULIEE KOJIMYECTBO YACOB I10 102 97

[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» ®uzuka: 7-i knacc: 6a30BbIid ypoBeHb: yueOHuK, 7 kiacc/ [lepoimkun .M.,
NBanoB A.U., Axunoneproe o6mectBo «M3narensctBo «IIpocsemienuey

» dusuka: 8-i kacc: 6a30BbIM YpOBeHB: yueOHUK, 8 kinacc/ [lepopimkun U.
M., UBanoB A. U., AkiimorepHoe o61ectBo «3narenbctBo «IIpocBemienue
» ®usuka: 9-i kacc: 6a30BbIM ypoBeHb: yueOHUK, 9 kinacc/ [lepoimkun .
M., I'ytauk E. M., BanoB A. U., IletpoBa M. A., AKiimoOHepHOE 0OIIIECTBO

«M3natenbcTBO «lIpocBenieHne»
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