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INOSICHUTEJIbBHAS 3AIIUCKA

[Tporpamma 1o ¢usmMke Ha YpOBHE OCHOBHOTO OOIIero o6pa3oBaHMSI COCTaBJe€HA HA OCHOBE
TOJIO’KEHU ¥ TpebOBaHMM K pe3ysbTaTaM OCBOEHMS Ha 6a30BOM YpOBHE OCHOBHOV OOpa3oBaTeIbHOM
nporpammbi, npenacraBiaeHHbIx B I'OC OO0, a rtakxke ¢ y4éTom denepajbHO paboyeit MporpamMmbl
Bocnmtanus 1 KoHuenuym npenopaBanus yye6Horo npeameta «Dusmukar.

CopepskaHue TMporpaMmbl IO GMU3NKe HANpaBJIeHO Ha (GOpMMPOBaHME €CTECTBEHHO-HAYUYHOM
IPAaMOTHOCTY OOYYaIOIIMXCST ¥ OPraHM3alnio M3yyeHus: pusmKkyu Ha JesTeJIbHOCTHOM OCHOBe. B mporpamme
1Mo (Gu3MKe YUYUTHIBAIOTCS BO3MOXXHOCTM y4yeObHOro mpeamera B peasmsauyy Tpeboanmit @I'OC OO0 k
TJIAaHVPYEMBIM JIMUHOCTHBIM M METaIllpeAMETHBIM pe3yJbTaTaM OOy4YeHMs], a TaKKe MEKIIpeIMeTHbIe CBSI3U
€CTeCTBEHHO-HAyUHbIX YUEOHBIX IIPEIMETOB HAa YPOBHE OCHOBHOTO OOIIero 06pa3oBaHmsI.

[Tporpamma mo (usmuke ycTaHaB/JIMBaeT paclpefeseHne y4eOHOro maTepuasa 1Mo romam oOydeHUs
(mo kjaccam), TpepjiaraeT MPUMEPHYIO IOC/IeIOBAaTeIbHOCTb M3yYEeHUS TeM, OCHOBAHHYIO Ha JIOTUMKE
PasBUTHS MPEIMETHOT'O COMIePsKaHMsI U YUETe BO3PACTHBIX OCOOEHHOCTEN 00YUYaOIIMXCSI.

[Tporpamma mno ¢usmuke paspaboTaHa C IebI0 OKa3aHMsS METOAMYECKON TOMOIIYM YUYUTETIO B
co3maHum pabouent MporpaMmbl MO Y4eOHOMY MTpeMeTY.

®usmka SBASETCS CUCTEMOOOPA3yIOIIMM [JiT €CTeCTBEHHO-HAayYHbIX YUeOHBIX IPEIMETOB,
MTOCKOJIbKY (M3MUecKye 3aKOHbBI JIESKAaT B OCHOBE IMPOLIECCOB U SIBJIEHUM, M3y4aeMbIX XUMMeEN, OMOJIOTHEN,
acTpoHOMMeN ¥ Gu3NYecKoil reorpaduert, BHOCUT BKJIAJ B €CTECTBEHHO-HAYyUHYIO KapTUHY MUpa,
MIpeoCTaB/sieT HamboJiee sICHble OOpasiibl MpPYMEHEeHUS HayyHOTO MeTOoja ITO3HaHMS, TO eCTh CIocoba
MIOJTyYeHMs JOCTOBEPHBIX 3HAHUI O MUpe.

OpHa 13 TJIaBHBIX 337a4 (HU3MYECKOrOo 0Opa3oBaHMsI B CTPYKType 001iero o6pa3soBaHusl COCTOUT B
(bopMUPOBAHNM €CTECTBEHHO-HAYYHO I'PAMOTHOCTYM M MHTEpeca K HayKe y 00yJarommxcsl.

N3syuenne pusmkyu Ha 6a30BOM YpOBHE IpeAIo/araeT OBjafeHne CaeayoMy KOMIIETEHTHOCTSIMM,
XapaKTePU3YIOLIMMI €CTeCTBEHHO-HAYUYHYIO IPaMOTHOCTb:

® HAYYHO OOBSICHSITD SIBJIEHNS;

® OLIEHMBATh ¥ TIOHMMAaTh OCOOEHHOCTY HAYyYHOTO MCC/IeIOBaHMS;

® IHTEPIIPETUPOBATh JaHHbIE U UCITOJIb30BaTh HAyYHbIE JOKA3aTeIbCTBA JJIS1 TIOJTyYeHNST BBIBOJIOB.

Llem nsydyennst Gpu3nkyM Ha ypOBHE OCHOBHOTO 0OIero obpa3oBaHms orpezesneHbl B KoHuenmym
nperogaBanus yue6Horo npeamera «dusuka» B 06pasoBaTebHbIX opraHm3anusix Poccuiickon @epepaninn,
peayM3yIOIIMX OCHOBHbIE 00I1Ie06pa3oBaTe/ibHble ITPOrpaMMbl, YTBEPKAEHHONM peleHeM Kosuternn
Munncrepctsa npocseienust Poccuiickoin @enepaiiyu (mpotokos ot 3 aexadbpst 2019 r. Ne I1K-4BH).

enu nzyuyenns pusmrm:

® IpOGPETEHNE MHTEPeca M CTPEMJIEHNST 00YUaIOIIMXCST K HAYYHOMY U3YYEeHMIO MTPUPOIbI, Pa3BUTHE
MX VHTEJJIEKTYAIbHBIX ¥ TBOPUECKUX CITOCOOHOCTEN;

® pa3BUTHME MPENCTABIEHMI O HAyYHOM METOje MO3HaHUS ¥ (POpMMpOBaHME MCCIEIOBATEIbCKOTO
OTHOILIEHMSI K OKPY’KaIOILIMM SIBJIEHMSIM;

e hopMMpoOBaHie HAYYHOTO MMUPOBO33PEHMSI KaK pe3y/bTaTa M3yUueHuss OCHOB CTPOEHMS] MaTepUm 1
dbyHIaMeHTaIbHbIX 3aKOHOB (PM3UKI;

e hopMupoBaHe TMpencTaBaeHuit O poiau GU3MKKA IS PasBUTUS APYTUX €CTeCTBEHHBIX HayK,
TEeXHUKM U TeXHOJIOTUIL;

® pasBUTHE MPEICTABJIEHMII O BO3MOXHBIX cdepax Oymyiien MpodecCMOHATbHON IeSTeTbHOCTH,
CBSI3aHHOM C (M3MKOI, MOATOTOBKA K JaJIbHENIIeMY OOyUYeHNIO B 3TOM HarpaBJIeHNUN.

HocTtuskeHne 3TUX Iejielt MporpaMMbl MO Gu3MKe Ha YpPOBHE OCHOBHOTO OOIero obpasoBaHMSs
obecrieunBaeTCs pellieHneM CJIeAYIONX 3agad:

e IpMOOpeTeHNe 3HaHMII O [OUCKPETHOM CTPOEHUM BeIeCTBa, O MEXaHUUYECKUX, TeIJIOBbIX,
9JIEKTPUYECKNX, MATHUTHBIX ¥ KBAHTOBBIX SIBJIEHMSIX;

e IprobOpeTeHre YMEHUI OIMCBhIBAaTh M OOBSCHATH (usMueckue SBJIEHUSI C MCIIOJb30BaHMEM
MOJTyYeHHBIX 3HAHMIA;



® OCBOEHME METOJOB peIlleHMs IMPOCTENIINX PACYETHBIX 3a[a4 C MCIOJb30BaHMEM (GU3UUECKUX
MOJIeJIeii, TBOPUECKMX U MPAaKTUKO-OPMEHTMPOBAHHBIX 33/1ay;

® pas3BUTHME YMEHUI HAOJIOIaTh IPUPOIHbBIE SIBJIEHMS Y BBITIOJHSTD OIBITHI, TAOOpaTOpHbIE pabOThI U
9KCIIEpMMEHTAJIbHbIE VICCIIEJOBAHMS C UCIIOIb30BaHMEM U3MEPUTETbHBIX TTPUOOPOB;

® OCBOEHMe MPUEMOB paboThl ¢ MHPOpPMaLMeil PuU3NIeCKOro coaepskaHus, BKIOUas MHGoOpMaLuo o
COBPEMEHHBIX AOCTIKEHMSIX DU3MKM, aHAJIU3 M KPUTUUECKOE OIleHMBaHMe MHpOpMaLni;

®3HAKOMCTBO CO cdepamu MNpoPeCcCUOHATbHON [eITeJbHOCTH, CBS3aHHBIMU C (QU3UKON, U
COBpPEeMEHHBIMM TEXHOJIOTMSIMI, OCHOBAaHHBIMM HA JOCTYDKEHUSIX GU3MUECKOM HAYKMA.

Ha nsyuenne ¢usnukm (6a30BbIi1 ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 06pa3soBaHMSI OTBOIAUTCS
238 vacoB: B 7 kyacce - 68 yacoB (2 yaca B HefiesT0), B 8 kiacce — 68 yacos (2 yaca B Hefesio), B 9 kiiacce
- 102 yaca (3 yaca B HEeJIEJTIO).
[Ipenyaraemerii B mporpamme 10 (u3MKe TepedyeHb JIAOOPaTOPHBIX paboT M OIMBITOB  HOCUT
pPEeKOMeHAATeIbHbIM XapaKTep, YUMUTENb [IeJlaeT BbIOOpP IMPOBEIEeHMsT JIaOOPaTOPHBIX PabOT M OMBITOB C
YUYETOM MHIUBUIYAJIbHBIX OCOOEHHOCTEM OOYYaIOIIMXCS, CIMCKA SKCIIEPUMEHTAbHBIX —3aJIaHui,
Ipe[JlaraeMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOI'O 9K3aMeHa 1Mo (hu3uKe.

COIEP>XAHHWE OBYUEHUSA

7 KJIIACC

Pasnen 1. ®usuka u e€ posib B IO3HAHUYM OKPYIKAKOIIEro Mupa.

®usuka — HayKa o mpupope. SIBymeHus npuponbl. Pusmueckue SIBJIEHUS: MEXaHMUECKNE, TEIIOBbIE,
9JIeKTpUYECKMe, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusnuueckue BeJMUMHLL. M3mepeHue dusmueckux BeanuuH. Ousmuueckue npubopsel. [lorpeiiHocTsb
usMepennii. MexxgyHapoHasi CCTeMa eIVHUII.

Kak ¢usmka m Opyrue ecrecTBEHHbIE HAYKM M3Y4YalOT IIpUpOAy. EcCTecTBEeHHO-HAy4YHBIA METO[I
MMO3HaHMsI: HaOJIIoAe e, IIOCTAaHOBKA HAYYHOI'O BOIIPOCA, BhIIBMKEHME TUIIOTE3, SKCIIEPYMEHT I10 IIPOBEPKE
TrUNoTe3, oObsIcHeHMe HabmomaeMoro apaeHus. Onucanue Gpu3nueckux SBAeHNUNM C IIOMOIILIO MO EeIe.

demoncmpauuu.

1. Mexannyeckue, TeIIOBbIe, 3JIEKTPUUECKNE, MATHUTHbBIE, CBETOBBIE SIBJIEHMS.

2. @usndeckue nMpuOOPHI 1 MpOoLeAYPa IPSIMbIX M3MEPEHNI aHAJIOTOBBIM U LIM(POBBIM IPUOOPOM.

JlabopamopHele paboms! u onsimael.

Omnpepenenue 1IeHbI JeJIeHUS Kbl MI3MEPUTEIbHOIO Iprbopa.

W3mepeHne pacCTOSIHUIM.

WsmepeHne 06bEMa SKMAKOCTU U TBEPAOTO TeJIa.

Omnpepenenne pasMepoB MaJjIbIX TeJl.

W3mepenne TemmepaTypbl Py MOMOILM KUIKOCTHOTO TEPMOMETpA U JaTUMKa TEMIIEPaTyphl.

6. IlpoBemenne mcciaegoBaHus IO IMPOBEPKE TUIIOTE3bI: NAJbHOCTb IMOJIETA IIApUKA, MYIIEHHOrO
TOPM30HTAJILHO, TEM OOJIbIIIE, YeM OOJIbIIIE BBICOTA ITYCKA.

Pasgesn 2. IlepBoHayaibHbIEe CBeIEHUSI 0 CTPOEHUM BellleCTBa.

CtpoeHne BellecTBa: aTOMbl M MOJIEKYJIbI, X pasMepbl. OTBITbI, JOKa3bIBAIOIIME AVCKPETHOE
CTpOEHMEe BeleCTBa.

IByskenne yactuil BemiecTBa. CBSI3b CKOPOCTM OBVKEHMSI YAaCTUIL C TeMIIepaTypoil. bpoyHoBckoe
nBwokenue, nuddysusa. BsauMogeiicTBie YaCTHIL BEIIECTBA: ITPUTSKEHNE U OTTaJIKMBaHME.

ArperaTHble COCTOSIHUSI BEIIIeCTBA: CTPOEHMEe I'a30B, XXUAKOCTEN M TBEPABIX (KPUCTA/UTMYECKNX) TeJl.
B3anMocCBsI3b MeKIy CBOVCTBAMM BEIIECTB B PA3HBIX arperaTHbIX COCTOSTHUSX U X aTOMHO-MOJIEKYJIIPHBIM
crpoerneM. OCOOGeHHOCTY arperaTHbIX COCTOSTHUI BOIbI.

demoucmpauuu.

1. HabmoneHne 6poyHOBCKOT'O IBUSKEHMS.

2. Habmopeune nuddysun.

3. Habmogenne siBjaeHnit, 06bSICHIIOIIMUXCS MIPUTSKEHMEM UJIM OTTAJIKMBAaHMEM YaCTUIL] BEIIeCTBa.
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JlaGopamopHsle paGomsl U onslinsl.

1. Ouenka auameTrpa aToMa METOJIOM PsITOB (C MCITOJIb30BaHueM (oTorpadmii).

2. OnbIThI IO HAOJIOAEHUIO TEIIJIOBOI'O PACIIUPEHMS ra30B.

3. OmbBITHI MO0 OOHAPYKEHWIO EMICTBUS CUJT MOJIEKYJISIPDHOTO TIPUTSKEHMS.

Paspen 3. IBukeHne U B3aMMOJeiCTBIE TeJl.

Mexannueckoe nBMKeHue. PaBHOMepHOe M HepaBHOMepHoe gnBwskeHue. Ckropoctb. CpemHss
CKOPOCTbD IPY HEPaBHOMEPHOM ABVDKeHMM. PacyeéT myTu 1 BpeMeHU ABVKEeHMS.

SIBenne wmHepuuyu. 3aKOH MHePIMM. B3aumMopencTBue Tea Kak IMpPUUMHA M3MEHEHUSI CKOPOCTU
IBVOKeHMs Tesl. Macca Kak Mepa MHepPTHOCTU Tejia. [ImoTHocTh BelrectBa. CBsI3b IJIOTHOCTY C KOJIMYECTBOM
MOJIEKYJI B eIMHMIIe 0OBEMA BelllecTBa.

Cwta Kak xapakTepucTuKa B3aumopaenctsust tei. Cwta yrnpyroctu u 3akoH ['yka. VismMepenne cubl ¢
MIOMOIIIBIO AVMHAMOMETpa. SIBjeHMe TAroTeHus U cuia Tsokectu. Cujia TSDKeCTM Ha APYrUX IUlaHeTaX. Bec
Tesa. HeBecomocTb. CiiosKeHMe CuJjl, HalpaBJIEHHBIX IO OOHOM mpsMoi. PaBHopelicTByromas cuia. Cuia
Tpenus. TpeHue CKOJIbKEeHMS U TpeHue MOKos. TpeHue B IpUPOe U TeXHUKE.

demoncmpauuu.

Hab6romeHne MexaHMYeCKOTO IBVKEHMS TeJla.

V3mepeHne CKOPOCTY IPSIMOJIHEIIHOTO IBUSKEHMS.
Ha6onenue siBjeHus MHEPLIVIN.

Hab6moneHne n3ameHeHNsT CKOPOCTY TIPY B3aMMOIEICTBUM TeJl.
CpaBHeHMe MacC MO B3aMOJEMCTBUIO TeJl.

AR S e

CJio3keHMe CuJl, HalpPaB/IeHHBIX 10 OJHOM IPSIMOIA.

JlaGopamopHble paGomsl U onslinsl.

1. Ompenesienie  CKOPOCTM paBHOMEpPHOTO JBWKeHMsT (LIapuKa B SKUAKOCTH, MOJIeNN
3JIEKTPUYECKOTO aBTOMOOWIS U Tak Jajee).

2. Onpepenenne cpegHeil CKOPOCTU CKOJIbKEHMS OpyCKa MM IIapMKa 110 HAKJIOHHOM IIJIOCKOCTH.

3. OmnpeneneHne IMJIOTHOCTY TBEPIOTO TeJIa.

4. OnbITbl, [AEeMOHCTPUPYIOIIME 3aBUCMMOCTb pacTsbkeHusi  (medopmanyiu) TpPYyKUHBI  OT
TIPUJIOKEHHOM CUJIBI.

5. OrmbIThl, JEMOHCTPUPYIOLIME 3aBMCUMOCTDb CUJIbI TPEHUSI CKOJIbXKEHMSI OT Beca TeJjia M XapaKkTepa
COIPUKACAIOIINXCS [TOBEPXHOCTEN.

Pasnen 4. [laB/ieHne TBEPABIX TeJI, SKMIKOCTEN U ra3os.

HaBnenne. CriocoO6bl YMEHbIIIEHNS U yBeJIMUeHus naBjieHus. JlaBiaeHne ra3a. 3aBMCUMOCTb IaBJI€HMS
rasa oT oo6béma, Temreparypbl. [lepemava maBieHMs] TBEPABIMM TeJlaMM, KUIKOCTSIMMU M TraszaMu. 3aKOH
[Tackans. [THeBMaTuyeckue MalivHbl. 3aBUCUMOCTDb aBJEHUS KUAKOCTU OT TIyOmHbl. ['MapocTaTuyeckuin
napagokc. CooOiatorniyecst cocyasl. ['uapaBinueckie MeXaHM3MbI.

Atmocdepa 3emim u atrmochepHoe naBjeHue. [IpMUMHBI CYIIECTBOBAHMSI BO3MYIIHOVW OOOJJOUYKM
3emsn. OnbiT Toppuuesumm. Mi3mepenne atmochepHOro AaBjieHMsl. 3aBUCMMOCTb aTMOCGhEpHOro JAaBeHUs
OT BBICOTBI HaJl ypoBHeM Mopsi. [Tpubops! 1151 u3mepeHus aTMochepHOro JaBjieHus.

IeyicTBUe KMOKOCTM UM Tasa Ha IMOTPYKEHHOE B HMUX TeJI0. BrITasKuBarolas (apxuMeaoBa) CUJIA.
3akoH Apxumena. [naBanne tesn. Bo3gyxomiaBaHue.

Hemoncmpayuu.
3aBMCUMOCTD JaBJIEHMSI Ta3a OT TEMIIEPATYPhI.

ITepenaua gaBieHMs JKUIKOCTHIO U Ta30M.
Coobrarommecs: CoCy/ibl.

I'ippaBayyeckuin mpecc.

[TposiByienne mencTBust aTMOCHEPHOTO AABIEHMS.

6. 3aBMCUMOCTb BBITAJIKMBAIOIIEN CUJIbI OT OOBEMA IOIPYKEHHOM YacTM Teja ¥ IUIOTHOCTU
SKUIKOCTH.
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7. PaBeHCTBO BbITaJ’IKI/IBaI-OLLleﬁ CHJIbI BE€CY BbIT€CHEHHO JKUAKOCTHU.



8. YciioBue 1utaBaHuMsI TeI: IIJIaBaHME WM IIOTPY)KEHME Tejl B 3aBUCUMOCTM OT COOTHOIIEHUS
IIJIOTHOCTEN TeJjia U JKUIKOCTH.

JlaGopamopHste paGomsl U onblinol.

1. UccnemoBanue 3aBMCUMOCTY Beca TeJjia B BOZE OT 0O0bEMA MOTPY>KEHHOM B SKMIKOCTb YaCTH TeJia.

2. OnpepeneHye BbITAJIKMBAIOILEN CUJIbI, JEMCTBYIOIIEN Ha TEJIO, OTPYKEHHOE B SKUIKOCTb.

3. IIpoBepKa HE3aBMCUMOCTY BbITAJIKMBAIOIIEN CUJIbI, IEMICTBYIOIIEN Ha TeJIO B KUIKOCTHU, OT MaCChl
Tesia.

4. OnbIThl, OEMOHCTPUPYIOIIME 3aBUCUMOCTDb BBITAJIKMBAIOILIEN CUJIbI, IEMCTBYIOIIEN Ha TeJIO B
SKUIKOCTH, OT 0ObEMA IMOTPY>KEHHOM B SKUIKOCTh YaCTY TeJjia M OT IVIOTHOCTU SKUIKOCTH.

5. KoncrpyupoBanmue apeomeTpa WM KOHCTPYMpOBaHMEe JIOOKM ¥  OINpenesieHue  eé
IrPY30IOABEMHOCTH.

Paspen 5. Pa6oTa ¥ MOIIHOCTD. DHEprus.

Mexannueckast pabora. MoIIHOCTb.

IIpocThle MexaHM3MbI: pbluar, OJIOK, HAKJIOHHAs IIJIOCKOCTb. I[IpaBmjo paBHOBecusl pbIyara.
[IprMeHeHMe TmpaBwaa paBHOBeCHsI pbluara K OJIOKy. «3osioroe mpaBwio» MexaHuku. KIIII mpocthix
MexaHu3MOB. [IpocTbie MeXaHM3MbI B OBITY U TEXHUKE.

Mexannueckast sHeprus. KuHetuueckast M moTeHIMa/ibHas sHeprusl. IlpeBpalieHne omHOro Buaa
MeXaHMYECKOM SHEPIMU B APYTOi. 3aKOH COXPaHEHMSI SHEPTUM B MEXaHUKE.

demoncmpauuu.

1. IIpumepsl IPOCTHIX MEXaHM3MOB.

JlaGopamopHble paGomsl U onvlinsl.

1. Omnpenenenne paboThl CUIbI TPEHMSI IIPM PABHOMEPHOM IBVKEHMM TeJIa 1O TOPU3OHTAIbHOM
MTOBEPXHOCTH.

2. VWccnepoBaHue yCIOBMUII paBHOBECHSI pbIuara.

3. Nsmepenne KIIJI HaKIOHHOM IIOCKOCTH.

4. VizyueHne 3aKOHA COXpPaHEHMSI MEXaHMUYECKOM SHEPTUM.

8 KJIACC

Paspen 6. TenoBble sIBJICHUS.

OCHOBHbBIE TIOJIOKEHUSI MOJIEKY/ISIPHO--KMHETMUECKOM TEOpUM CTpoeHusl BellectBa. Macca u
pasMepbl aToOMOB u MOJIEKYJI. OnbITHI, MTOATBEP K OAIoIINe OCHOBHbIE ITOJIOKEHUS
MOJIEKYJITPHO-KVHETUYECKON TEOPUM.

Mopgenun TBEpPAOro, SKUAKOLO ¥ Tra3’o00pasHOrO COCTOSHMM BelllecTBa. Kpucraumueckue u
amopdHble Tena. OObBSICHEHME CBOJVICTB TasOB, JKMIAKOCTE ¥ TBEPABIX TeJI Ha OCHOBE IIOJIOXKEHUI
MOJIEKYJITPHO--KMHEeTUUeCKo Teopuu. CMauMBaHMe ¥ KaMWUIIpHbIE SBjeHMs. TeIioBoe pacllMpeHue u
cKaTue.

Temneparypa. CBsI3b TeMIlepaTypbl CO CKOPOCTBHIO TEIUIOBOTO [BMKEHMS 4YacTull. BHYTpeHHsS
sHeprusi. CriocoObl M3MeHEeHMsI BHYTPEHHEN SHEpruy: TeIiolepenadya M CcoBeplleHue paboTbl. Bumbl
TeIvIonepenayun: TeIIONPOBOAHOCTb, KOHBEKIINS, U3 TyUYeHNeE.

KomuectBo TemnoTel. YaenabHas TeIVIOEMKOCTDb BelllecTBa. Telioo6MeH 1 TeIJIOBOe paBHOBECHE.
YpaBHeHMe TemioBOro OajyiaHca. IlnmaBjeHue u oOTBepAeBaHMe KPUCTA/UIMUYECKUX BEIIECTB. YIelbHas
Teruiota TuiaBiaeHus. I[lapoobOpasoBanme u KoHgeHcarys. Vcrmapenme. Kumnenme. VYpenbHas TeruioTa
nmapoo6pa3oBaHusi. 3aBMCUMOCTb TEMITEPATYPbl KUIIEHMUST OT aTMOC(EPHOTO AaBJIEHMS.

BnaxkHocts Bo3gyxa.

OHeprus TommBa. Y AeJabHas TelIoTa CrOpaHus.

[Tpuanmumnel pabotsl TemnoBbix aBurarenei KII rtemnoBoro meuraresns. TemsoBble OBUTATeNIU U
3aIlMTa OKPY’KAIOILEe CPebl.

3aKOH COXpaHeHMs U IIpeBpaIleHNs] SHEPTUM B TEIJIOBBIX MPOLIECCAX.

demoucmpauuu.



Hab6mropenne 6pOyHOBCKOTO ABUKEHUS.

Ha6monenne nguddysun.

Hab6nogenue saByieHnii CMauMBaHUs M KallWJUISPHBIX SIBJIEHUIA.
Ha6mroneHne TerioBoro pacimpeHust Tej.

V3meHeHue naBieHus rasa rnpy M3sMeHeHU 00b€émMa M HarpeBaHUM MU OXJIasKIeHUM.
[IpaBwia nsmMepeHus: TeMrepaTyphbl.

Bunp! Terionepenaun.

OxnaxkaeHue Mpy COBEPIIEHU PaboThI.

9. HarpeBaHue npu coBepiiieHny paboTbl BHELITHUMM CUIAMMU.
10. CpaBHeHMe TEeIIOEMKOCTEN pa3IMYHbIX BEIIeCTB.

11. Habmionenue kumneHms.

PN R =

12. Hab6miomeHne MOCTOSTHCTBA TEMITEPATYPhI IIPU TTABJIEHUA.
13. Mopenu TeIuIoBbIX OBUTATeIIel.
JlaGopamopHble paGomsl U onslinsl.
OrbIThI IO OOHAPYKEHUIO JEMCTBUS CUJI MOJIEKYJITPHOTO TIPUTSIKEHMS.
OrbITHI IO BbIPAIIMBAHUIO KPUCTA/UIOB TIOBAPEHHONM COJIY MJIM caxapa.
OMbITHI 110 HAGJIIOIEHNIO TEIVIOBOT'O PaCIIMpPEHMs Ta30B, SKUIKOCTEN U TBEPABIX TeJL.
OmpenesieHne gaBeHs BO3ayxa B 6a/IJIOHe LITTPUIA.
5. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD IaBJIeHNMsI BO3AyXa OT ero 00bEMa M HarpeBaHus W
OXJIaKTEHMSI.

=

6. IlpoBepka rumnoTesbl JMHEMHON 3aBUCUMOCTU IJIMHBI CTOJIOMKA YKUIKOCTU B TE€PMOMETPUYECKOMN
TpyOKe OT TeMIlepaTyphbl.

7. HabmopeHnne mM3MeHeHUS] BHYTPEHHEN SHEPTUM Tejia B pe3ysbTaTe TeIvlonepenaun U paboThI
BHEIITHUX CUJL.

8. WccnepoBaHue siBieHMs TeriooOMeHa ITpy CMeIMBaHMUM XOJIOIHOM U TOpsiyelt BOZbI.

9. OmnpeneneHne KOAMYECTBA TEIJIOThI, IOJYUYEHHOTO BOJOM TpU TeIIoOOMeHe C HarpeTbhiM
MEeTaJTMUECKUM LIVUIMHIPOM.

10. Ompenenenne yaeabHOM TEIVIOEMKOCTY BEIIECTBA.

11. HWccnenoBanue mpoiiecca UcrapeHus.

12. OmnpepneneHyne OTHOCUTEBHONM BJIKHOCTU BO3IyXa.

13. Omnpenenenne yneabHOM TEIUIOTHI TIIaBJI€HMS JIbIA.

Pasgen 7. DiekTpuyecKyue ¥ MarHUTHbIE SIBJICHMS.

OnekTpusanus Tesa. IBa poja 3/IeKTpUUeCKUX 3apsiioB. B3aumopeicTBue 3apsikeHHbIX Tesl. 3aKOH
KyJsoHa (3aBMCHMOCTD CMJTbI B3aMMOJEMCTBUS 3apSI’KEHHbBIX TeJT OT BEJIMUMHBI 3apSIIOB M PACCTOSTHUSI MEKIY
TeJaaMm).

OJiekTpuueckoe mosie. Hampsyk€HHOCTb  9JIEKTPUYECKOTO  IMoJid. [IpyMHIOUIT  CyNepHo3suimn
9JIEKTPUUECKUX TT0JIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snekTpuyeckux 3apsifoB. OJieMeHTapHbIM 3jeKkTpuueckuii 3apsin. CTpoeHue aToma.
ITpoBOOHMKM M OUIIEKTPUKN. 3aKOH COXPaHEHMUS 3JIEKTPUUECKOTO 3apsa.

ONIeKTPUYECKMIT TOK. YCJIOBUS CYILIECTBOBAHMSI 3JIEKTPUUECKOTO TOKA. VICTOYHMKM TOCTOSTHHOTO
TOKa. [leMCTBUSI 3JIEKTPUUECKOTO TOKa (TeIuioBoe, XUMMUECKOe, MarHUTHOE). ODJIEKTPUUECKUI TOK B
SKUIKOCTSIX U Ta3ax.

OnekTpuyeckass memnb. Cuia Toka. DyeKTpuueckoe HampsbkeHue. CoOINpOTHBIIeHME ITPOBOAHMKA.
VY nenbHOe comnpoTuBIieHMe BelllecTBa. 3akoH Oma 1151 yuyacTtka menu. [locienoBaresibHOe U mapasieibHOe
coeiiHEHe TTPOBOTHUKOB.

Pabora ¥ MOIITHOCTb 3JEKTpUUYECKOTO TOKa. 3akoH [Iskoyns-JleHia. DJieKTpuuyeckue Ienu u
TIOTpeOuTEeNN 3JIEKTpUUECKON 3Hepruu B 6bITy. KopoTkoe 3ambIkaHMe.

[TocTosiHHble MarHUTHL. B3amMoneiicTBue TMOCTOSTHHbIX MarHMTOB. MarHuTHOe mojie. MarHuTHoe
nosie 3eMJIM 1 ero 3HaueHue AJ1s kKu3Hu Ha 3emsie. OnbIT OpcTena. MarHuTHOe 1osie 3JeKTPUUeCcKoro TOoKa.



[IpMeHeHMe 2JIEKTPOMAarHMTOB B TeXHMKe. JleiicTBMe MarHUTHOTO IIOJISI Ha IPOBOJHMUK C TOKOM.
DJIeKTPOBUTaTEb IOCTOSIHHOTO TOKA. VCroib30BaHMe 3JIeKTPOBUTATENeN B TEXHUUECKUX YCTPOICTBAX U
Ha TPaHCIOPTeE.

Onbitel Dapages. SIBjieHMe 37eKTpOMarHuUTHOM MHAYKUMU. IIpaBuso JleHia. DjeKTporeHeparop.

Croco6bl
SHEPIuMn.

MOJIy4YeHUA 3)'[6KTpVI‘-I€CKOI71 SHEPIrun. SHEKTPOCTaHHI/II/I Ha BO30OHOBJIIEMBIX

demoncmpauuu.
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25.

DJIeKTpU3aLus Tel.
IIBa popa 3JIeKTpUUECKUX 3apSIOB M B3aMMOJIECTBYE 3apSSKEHHBIX TeJl.
VY CTpONCTBO U EVICTBIME 3JIEKTPOCKOTIA.
DJIeKTpOoCTaTYeCKast MHIYKIIMS.
3aKOH COXpaHEeHMs JIEKTPUUECKUX 3aPSIA0B.
[TpOBOOHMKY U OV3JIEKTPUKNA.
MopenupoBaHie CUJIOBBIX JIMHUI 3JIEKTPUYECKOTO MOJISL.
W cTOYHMKYM TTOCTOSTHHOT'O TOKA.
enicTBUS 37IEKTPUYECKOTO TOKA.
OJIEKTPUYECKUI TOK B SKUIKOCTH.
I"a3oBbIit paspsi.
VsmepeHue cujibl TOKa aMIIEpPMETPOM.
VsmepeHue 3/IeKTpUUYECKOTO HANPSKEHUS BOJIbTMETPOM.
Peocrart 1 MarasuH COIPOTUBJIEHMIA.
BsaumogeiicTBue MOCTOSHHBIX MarHMUTOB.
MogenupoBaHye HEBO3MOKHOCTY pasieseHns MOJI0COB MarHuTa.
MogenupoBaHye MarHUTHbIX I10JIeH ITOCTOSSHHBIX MarHUTOB.
OmnbiT dpcrena.
MaruuTHoe 1oJjie ToKa. DJeKTPOMAarHuT.

. ﬂeﬁCTBMe MAar"HmMTHOI'O I10JISI Ha IIPOBOJHMUK C TOKOM.

DJIEKTPOJBUTaTe/Ib ITOCTOSSHHOI'O TOKA.
WccnenoBaHue SIBJIEHNS 3JIEKTPOMAarHUTHOM MHIYKLIVMA.
Omnbiter Papages.

3aBMCUMOCTD HaIllpaBJICHUS MHOYKIMOHHOI'O TOKA OT YC.TIOBI/II‘/JI €r'O0 BOSHMKHOBEHMNA.

OsekTporeHepaTop MOCTOSIHHOI'O TOKA.

JlaGopamopHsie paGomsl U onblinsl.
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6.

9.

10.
11.
12.
13.

OIBITHI IO HAGIIOJEHNUIO 3JIEKTPU3ALINM TeJT UHAYKIIMEN U IIPU COIIPUKOCHOBEHUM.
WccmenoBanme AeiiCTBUS 3JIEKTPUYECKOIO MOJIS Ha MIPOBOIHMUKA U IUSJIEKTPUKMA.
C6opka 1 mpoBepKa paboThI 3JIEKTPUUECKOI LIeIM MOCTOSTHHOI'O TOKA.

V3mepeHne 1 peryaupoBaHue CUIbl TOKA.

V3mepeHne u peryaupoBaHe HapsKeHus.

VCTOYHMKAX

WccnenoBaHye 3aBUCUMOCTY CUJTbI TOKA, UIYIIETO UYepe3 Pe3uCTOp, OT COMPOTUBIIEHNMS pe3ncTopa
U HaTpsDKEHMs Ha Pe3UCTope.
7. OnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUUYECKOT'O COMPOTUBJIEHUS] NMPOBOJHMKA OT €ro
IJTMHBI, TIJIONIAAM TIOTIEPEYHOr0 CeYeHMsI ¥ MaTepuara.
8. IlpoBepka mpaBMia CJIOKEHMSI HamNpsDKEHMI TpU  IOCAeIOBaTeIbHOM COEIVHEHUM [OBYX
Pe3uCTOpPOB.

[TpoBepka mpaBwIa IS CMJIbI TOKA MIPU MapasiIeIbHOM COeIMHEHUY Pe3VCTOPOB.
Omnpenenenne paboThI JIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 Pe3uCTop.
OmpenesieHne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BbIIEJISIEMON Ha PE3NCTODE.

I/ICCHe,ZLOBaHI/Ie 3aBUCMMOCTHU CUJIbI TOKd, UOYIIETO Yepe3 JIaMIIOUKY, OT HallIpsSI>KEHMS Ha HeL.

Omnpepenenne KII[ HarpeBares.



14. VccnenoBaHue MarHUTHOIO B3aMMO/ECTBUS ITOCTOSIHHBIX MarHUTOB.

15. V3yueHne MarHUTHOIO ITOJISI IIOCTOSTHHBIX MarHUTOB P UX OObEeIMHEHNN U pa3IeIeHUN.

16. HccnegoBaHne neiCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OmbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTDb CUJIbI B3aMMOJEICTBMS KaTYyIIIKM C TOKOM M MarHmra
OT CUJIbI TOKA M HaIllpaBJIeHMs TOKa B KaTYIIIKe.

18. M3yueHue meicTBUSI MArHUTHOTO TIOJISI HA TIPOBOJHMK C TOKOM.

19. KoHcTpyupoBaHue 1 u3yueHue paboThbl 3JIEKTPOIBUTATEIST.

20. Usmepenne KII/I ssmekTpoaBuraTeIbHOM YCTAaHOBKN.

21. OmbIThI MO MCCAOOBAHUIO SIBJIEHMS 3JIEKTPOMArHUTHOM MHIYKIMU: VICCIeAOBaHMe M3MEeHEeHU
3HAYeHMs M HarpaBJIeHMss MHAYKIMOHHOTO TOKa.

9 KJIACC

Paspen 8. Mexaumnueckue siBJIeHMSsI.

Mexanndeckoe pOBwykeHme. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MeXaHMYEeCKOro OBMKeHMs. PaBHOMepHOe NpsIMoOJMHENHOe ABVKeHue. HepaBHOMepHOe HpsSMOJIMHENHOe
nBskeHre. CpeIHSs ¥ MCHOBEHHAs! CKOPOCTh TeJia IPY HepaBHOMEPHOM JIBMKEHUNA.

Y ckopenne. PaBHOycKopeHHOe npsiMosinHeliHoe aByskenne. CBobogHoe nagenne. OmnbiTel Iamiest.

PaBHOMepHOe ABIDKeHME MO OKpYsKHOCTU. Ilepmonm u dactora obpainenus. JIuHelHast M yrioBast
ckopocty. LleHTpocTpeMuTeIbHOE YCKOPEHNE.

[TepBbiii 3akoH HbioToHa. Btopoint 3akon HeilotoHa. Tpetuit 3akon HpioTona. IlpuHimm
CYIIePHO3UINA CUJL.

Cuna yrpyroctu. 3akoH I'yka. Cwia TpeHus: cujia TPeHMs CKOJIbKEHMSI, Cijla TPEeHUS TIOKOsI, APYTUe
BUIbI TPEHMUS.

Cuna TSKeCTM UM 3aKOH BCEMUPHOIO TSATOTEHMs. YCKOpeHMe CBOOOMHOro mnageHus. JIBiskeHue
miaHeT Bokpyr CosHila. [1epBas kocMmmueckast CKOpocTb. HeBecoMoCTb U IieperpysKiu.

PaBHOBecne MmarepuajgbHOM TOUKM. AOCOJIOTHO TBEpHoe Teno. PaBHoOBecue TBEpHOro Tena C
3aKpeIIEHHOM OChlo BpallieHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynabe Tena. UsmeHenue umitysibca. UMIyabe cuibl. 3aKOH COXpaHeHUs MMITyJibca. PeakTuBHOE
IBVKEHUE.

Mexanndeckast paboTa ¥ MOIIHOCTb. PaboTa cui TssKecTu, yIpyroctu, TpeHus. CBsI3b SHEpPIUMU U
paborsl. [loTeHlMaabHasg SHEPrus Tejia, MOJHATOrO Haj MOBEepPXHOCThIO 3eMyM. IloTeHIMasbHAsg SHEprus
okaton mpyskuHbl. KuHetmueckast sHeprusi. TeopemMa O KMHETMYECKOM SHEPIUM. 3aKOH COXpaHEHUS
MeXaHUYECKON SHEPIUNA.

Hemoncmpayuu.

1. HabGomeHne MexaHMUeCKOro OBMKEHUS Tejla OTHOCUTEILHO PasHbIX TeJ OTCUETA.

2. CpaBHeHMe MYTeN U TPAeKTOPUI OBVKEHMUS OJHOTO M TOTO JKe Teja OTHOCUTEJIbHO PasHbIX TeJjl
OTCYéra.

3. V3mepeHne CKOPOCTU U YCKOPEHMS MPSIMOJIMHEMHOTO ABVIKEHMSI.

4. VccnenoBaHue MIPM3HAKOB PaBHOYCKOPEHHOTO JBUSKEHMSI.

5. Hab6mogenne ABMsKeHMS Teja MO0 OKPY>KHOCTH.

6. Habmomenne mMexaHMUYeCKMX SIBJIEHUM, IMPOUCXOIOSIINX B CUCTeMe oTcuéra «Tesjeskka» Impu eé
PaBHOMEPHOM ¥ YCKOPEHHOM JBUXKEHUM OTHOCUTEJIbHO KabuHeTa GpU3NKM.

7. 3aBUCMMOCTb YCKOPEHMSI TeJla OT MacChl TeJla M JeCTBYIOIIEN Ha Hero CUJIbL.

8. HabGmrogeHne paBeHCTBa CUJI IIPY B3aMMOJEMCTBUM TeJl.

9. Vi3meHeHue Beca Tejia Mpy YCKOPEHHOM JIBUSKEHUMA.

10. Tlepemaua umITybca Mpy B3aMMOAENCTBUY TeJL.

11. IlpeobpasoBaHust SHEPTUM IIPU B3aMMOIEICTBUA TeJI.

12. CoxpaHeHne UMITYJIbCa MIPY HEYIIPYTOM B3aMIMOZEMCTBUN.

13. CoxpaHeHne UMITYJIbCa MPpY aOCOTIOTHO YIIPYT'OM B3aMMOECTBUM.



14. HabGmiomeHne peaKTMBHOTO JIBVIKEHMS.

15. CoxpaHeHyue MeXaHMUYECKON SHEPruu Ipyu CBOOOIHOM ITaJeHINA.

16. CoxpaHeHre MeXaHMYECKON SHEPTUM IIPU IBVKEHNUM TeJia MO, JeMCTBUEM MY KUHbL.

JlaGopamopHste paGomsl U Onbimel.

1. KoHcTpynpoBaHue TpakTa [Jis pasroHa M JaJIbHEMIIero paBHOMEPHOI'O ABVDKEHMS IapuKa UJIn
TEeJIESKKM.

2. Ompepnenenne cCpemHel CKOPOCTM CKOJIbKeHMSI OpycKa MM JIBVKEHMS IIapuKa MO0 HaKJIOHHON
IIJIOCKOCTH.

3. OmnpepeneHne yCKOpeHMs Tejla Py PaBHOYCKOPEHHOM JIBMKEHUM 10 HAKJIOHHOM IIJIOCKOCTH.

4. WccnemoBaHue 3aBUCUMMOCTH ITYTU OT BpEMEHM IIPY PaBHOYCKOPEHHOM ABVKeHUM 6e3 HauyajabHOM
CKOPOCTH.

5. IlpoBepka rumoTesbl: €Cayu Py PaBHOYCKOPEHHOM IBMKEHUM 0e3 HayaJbHOM CKOPOCTHU ITYTH
OTHOCSITCS KaK PSifi HEUETHBIX YMCEJI, TO COOTBETCTBYIOIIME TPOMEKYTKY BpEMEHM OJIMHAKOBbI.

6. VccnenoBaHye 3aBUCMMOCTY CUJIbI TPEHMSI CKOJIbSKEHMS OT CUJIbl HOPMAaJIbHOT'O JTaBJIeHMs.

7. Onpenenenne Ko3¢G@UIMEHTa TPEHNST CKOJIbKEHMS.

8. Ompepenenne sKECTKOCTY MPY>KUHBI.

9. Ompenenenne pabOTbl CUIbI TPEHMSI TIPU PaBHOMEPHOM [ABVIKEHUM Tejla II0 TOPU3OHTAIbHON
MTOBEPXHOCTH.

10. Ompenenenne paboThl CUJIbI YIIPYTOCTU TIPU MOABEME I'Py3a C UCIOJIb30BaHMEM HEIOIBVKHOIO
¥ TIOJBMKHOI'O BJIOKOB.

11. M3yueHue 3aKOHa COXpaHEHMST SHEPTUNA.

Pasgen 9. Mexanuueckue KoJjie0aHuUs ¥ BOJIHbIL.

Koneb6arenbHoe nBuskeHne. OCHOBHbIE XapaKTEPUCTUKYM KOJIeOAHUI: TIEPUOI, YaCTOTa, aMIUIUTY/ Ia.
MaTemMaTuuecKuii 1 MPYKMHHbI MasTHUKYU. [IpeBpallieHne sHeprun mpu KojebaTeJIbHOM JBVKEHUNA.

3aryxatolnye Kojiebanus. BeinyskaeHHble konebanust. Pesonanc. Mexannuecknue BoyiHbl. CBoiiCTBa
MeXaHUYeCKMX BOJIH. [IpomosibHbIe U IolepeyuHble BOIHbI. [IjIHa BOIHBI M CKOPOCTh €€ paclpoCTpaHeHMs..
MexaHnueckue BOJHbI B TBEPIOM Tejie, CeIICMUUYECKIE BOIHEI.

3ByK. ['pomMKOCTb 3BYKa 1 BbicOTa TOHAa. OTpaskeHne 3ByKa. THGpa3ByK U yIbTpasBYK.

demoncmpauuu.
Ha6onenne koyie6aHmii Tel Mo, JeiCTBMEM CUJIbI TSDKECTU U CUJIbI YIIPYTOCTM.
Ha6monenne koneb6annii rpysa Ha HUTU U Ha TIPY>KUHE.
Hab6oneHne BbIHYKIEHHbBIX KOJIe0aHMIA M pe30HaHCa.
PacripocTpaHeHne MpoaOIbHbIX U MONEPEUHbIX BOJH (Ha MOJEN).
Ha6romenme 3aBUCHMMOCTY BBICOTHI 3BYKa OT YaCTOThI.
AKyCTHYeCKUI pe30HaHC.

AR

JlabopamopHere paboms! u onvimel.
OrnpenesnieHne YacTOTHI U Iepuoa KojiebaHnii MaTeMaTUYeCKOro MasiTHUKA.
OrnpenesneHne 4acTOThI U Iepuoaa KojiebaHui IPy>KMHHOTO MasiTHMKA.
WccnenoBaHme 3aBMCUMOCTY TIepMO/ia KOJebaHMii MTOABEIIEHHOTO K HUTY I'py3a OT IJIMHbI HUTM.
WccnenoBaHme 3aBMCUMOCTY TIepMOia KOJebaHmii MPYKMHHOT'O MasiTHMKA OT MacChl I'py3a.
[TpoBepKka HE3aBUCUMOCTH Teprofa KojieGaHuii rpysa, MOABEIeHHOro K HUTM, OT MacChl I'py3a.
OMbIThI, JEMOHCTPUPYIOIIME 3aBMCMMOCTb TIEPUO/a KOJIeOaHi MPY;KMHHOTO MassTHUKA OT MacCChI
rpy3a " KECTKOCTY TPY>KUHBI.

7. VIsmepeHue yCKOpeHMst CBOOOTHOTO MafeHusl.

Paspen 10. D1eKTpoMarHUTHOE M0JI€ ¥ 3JIEKTPOMAardMTHbIE BOTHBI.

DJIeKTPOMarHUTHOE ToJIe. DJIEKTPOMAarHuTHbIe BOIHbI. CBOJCTBA 3JIEKTPOMArHMTHBIX BOJH. I1Ikata
9JIEKTPOMAarHUTHBIX BOJIH. VCITO/Ib30BaHMe 3JIEKTPOMArHMTHBIX BOJIH JIJISI COTOBOM CBSI3U.

OnekTpoMaruuTHas rnpupopa csera. CKopocTb cBeTa. BosHOBbIE CBOVICTBA CBeETa.

Hemoucmpauyuu.

SANRATNE SN A e



1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOVCTBA CBeTa.

JlaGopamopHste paGomsl U onblinol.

1. NzydeHne CBOVICTB 37IEKTPOMarHUTHBIX BOJIH C IIOMOIIbIO MOOMIBHOTO TesleoHa.

Pasgen 11. CBeToBbIe SIB/IEeHUS.

JlyueBas mopmesnb cBera. VMcrounmku cBera. [IpsiMosMHeliHOe pacIpoCTpaHeHMue cBeTa. 3aTMEeHMS
Comuna u JIynbl. Otpakenue ceta. [Tnockoe 3epkano. 3aKOH OTpaskeHus CBeTa.

[Tpenomnenne cBeta. 3akOH TIpesiomyieHUs1 cBeta. [losiHOe BHYTpeHHee OTpaskeHMe CBera.
W cronb3oBaHye OJIHOTO BHYTPEHHErO OTPasKeHMsT B ONTUYECKMX CBETOBOAX.

JInnsa. Xop sayuent B ymH3e. OnTuueckast cucremMa QoTtoarmnapaTa, MMKPOCKOIIa ¥ Tejieckomna. I'yia3
Kak OITuYeckas cucrema. bimsopykocTb 1 JaqbHO30PKOCTbD.

Pasnokenme OGesmoro cBera B crnekTtp. OmbiTel HbioTOHA. Cri0sKeHME CIEKTPabHBIX IIBETOB.
Iucriepcus ceera.

demoncmpauuu.
[TpsiMonMHeTHOe pacpoCcTpaHeHe CBETa.
OrpaskeHne cBeTa.
[Tonyuenne M306pa>keHMi1 B IIJIOCKOM, BOTHYTOM ¥ BBIITYKJIOM 3epKaJiax.
[Ipenomnenue cBera.
Onrnyecknit CBETOBO[I,
Xopm yuelt B COOMpAIOIIEN JIMH3e.
Xop jyueii B pacCeuBaloOIIeN JIMH3E.
[TonyueHne M306paskeHNI C TTIOMOILIBIO JIMHS.
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9. IlpuHuumn penctBus doToanapara, MMKPOCKOIIA M TeJIECKOIIA.
10. Mopgenb riasa.
11. Pa3znoskenue 6e0ro cBera B CIIEKTP.
12. TlomyueHne Gesoro cBeTa Mpu CJAOKEHUM CBETA Pa3HbIX I[BETOB.
JlabopamopHele paboms! u onsimel.
1. UccrnemoBanme 3aBUCUMOCTY yTJIa OTPAKEHMsI CBETOBOI'O JIy4a OT yTJjia MafeHus.
2. VsyueHne xapaKTepPUCTUK M300paskeHNs IIpeIMeTa B INIOCKOM 3epKaJie.
3. UccnepoBaHue 3aBUCUMOCTM YTJjia MPEJOMJIEHMSI CBETOBOTO JIyda OT YIJjia IMaJeHus Ha rpaHulle
«BO3yX—CTEKJIO».
4. TTomyueHne M300paskeHNI C TIOMOIIBIO COOUPAIOIIEN JIMH3bI.
5. Onpepenenne POKYCHOrO paCCTOSHMS U OIITUYECKON CUJIBI COOMPAIOLIEN JIMH3BI.
6. OMbIThI IO Pa3JIOKeHNIO 6eI0To CBeTa B CIIEKTP.
7. OTBITBHI 11O BOCIPUSITUIO IIBETA ITPEIMETOB IIPY MX HAOIIOJEHNN Yepe3 IIBETOBbIE (QUIIbTPHI.
Pa3gen 12. KBaHTOBBIC SIBJICHMS.
OmnbiTel Pe3sepdopnma m miaHerapHas Mojmesib aroma. Mopenb atoma bopa. Ucnyckanue wu
norJiolieHue cBera aromoM. KBaHTbl. JInHetyaTbie CIIEKTPHI.
PannoaktuBHOCTE. Anbda-, 6era- u ramma-usnayuenusi. CtpoeHme aroMHoro sapa. HykionHas
MofeTb aTOMHOTO siapa. Misoromnbl. PagmoakTuBHbIe MpeBpaienust. [Tepuos rmosypacnaga aTOMHBIX SiEp.
SlmepHble peakiuy. 3aKOHbI COXpaHEHMSI 3apsIOBOI'O ¥ MAaCCOBOTO UMCeN. DHEPIusl CBSI3M aTOMHbBIX
simep. CBsI3b Macchl U 9Heprun. Peakimm cuHTesa u genenns sigep. Microunvky sHepruy CosHIa 1 3BE3.
SlnepHas sHepreTuka. 1eiiCTBUSI paAMOaKTUBHBIX U3TyUEeHUI Ha JKUBbIE OPTaHN3MBbI.
Hemoucmpauyuu.
CreKkTpbl U3JTyYeHUs U TTOTJIOIIEHNS.
CreKkTpbl pasJIMyHbIX Ta30B.
CriekTp Bogopoza.
Hab6mronenne TpekoB B Kamepe BuibcoHa.
PaboTa cuéTuynka MOHM3UPYIOLINX U3TyUYEeHUN.
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6. Perucrpanus nsmyueHus NpUPOIHbIX MUHEPAIOB U MIPOAYKTOB.

JlaGopamopHsle paGomsl U onslinsl.

1. HabsmoneHne CIUIONIHBIX ¥ JIMHENYATBIX CIIEKTPOB M3 TyUeHMSI.

2. VccnepoBaHue TPEKOB: M3MepeHMe SHEPTUM YaCTUIIbI IO TOPMO3HOMY IyTH (110 (poTorpadusm).

3. VsmepeHue pagyoakKTMBHOIO ¢GOHA.

IToBTOpUTE/THHO-00001IIAIOIINI MOAY/Tb.

[ToBTOpUTENTbHO--0600IIAIONIMI MOAY/Ib IIpeAHA3HaYeH IS CUCTeMaTu3aluu U 000OIIeHMsT
MIPeAMETHOT'O COIEPSKAHMS Y OIbITA JeITeJIbHOCTY, TPMOOPETEHHOTO TP U3YyUYEeHUM BCero Kypca Gpusuku, a
TaKKe [JIs1 TOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy IO (u3uke Ayl OOyJaroImXcs,
BBIOPABILMX 3TOT YUeOHBbIN ITpeIMeT.

[Ipy wmsyuyeHMM HAHHOTO MOXYJISI PEAIU3YIOTCSI M CUCTEMATU3UPYIOTCS BUIbI OeSITEJIbHOCTH, Ha
OCHOBE KOTOPBIX OOecreumMBaeTcsl IOOCTVKeHMe TMpeIMETHBbIX M MeTalpeIMeTHbIX IUIaHMPYeMbIX
pe3ysIbTaToB 00yuYeHMsI, GOPMMUPYETCS €CTEeCTBEHHOHAyYHas IPaMOTHOCTb: OCBOEHME HayYHbIX METOMIOB
VICCIeIOBaHMS SIBJIEHUI TIPUPOABI M TEXHUKM, OBJIQfIeHVE YMEHMSIMU OOBSCHSTh (GU3NUECKUe SIBJIEHUS,
TIPMMEHSIST TTOJTyYeHHbIe 3HaHMS, PellaTh 3a/1a4i, B TOM YMCJIe KaUYEeCTBEHHbBIE Y SKCIIEPUMEHTA/IbHbIE.

[TpyMHIMOIMAIBPHO [OesTeTbHOCTHBIM XapaKTep MaHHOTO pasfesia peajM3yercs 3a CYET TOro, UTO
o6yuarolmecs: BbIITOJHSIOT 3a[IaHMs], B KOTOPBIX M ITpeJiaraeTcs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHMM pacCloO3HaBaThb M HAYYHO OOBSCHATh (GU3NYECKue SIBJIEHUS B
OKPY>KaIOIIeN MPUpPoJie U MOBCETHEBHON JKU3HMU;

MCIIOJIb30BaTh HAay4YHbIe METOABI MCCAeNOBaHMS (PU3NUECKUX SIBJIEHUI, B TOM UMCJIe IJIs1 IIPOBEPKU
TUIIOTE3 Y TIOJTyYEeHMS] TEOPETUYECKUX BbIBOJIOB;

OOBSICHAThL Hay4YHble OCHOBbI Haubosiee BaKHBIX [TOCTVMIKEHUM COBPEMEHHBIX TEXHOJIOTWIA,
HalmpuMep, IPaKTUYECKOTO MCIIOJb30BaHMSI PasJMUYHbIX MCTOYHMKOB SHEPrMM Ha OCHOBE 3aKOHa
TIpeBpAIleHNs] M COXPAHEHMST BCEX U3BECTHBIX BUIOB SHEPTUN.

ITINIAHUPYEMDIE PE3VYJIbTATbI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

N3yuenre ¢u3MkyM Ha ypOBHE OCHOBHOrO OOIIEro oOpa3soBaHMs HAIpaBJIeHO Ha [OCTMKEHUe
JIMYHOCTHBIX, METAIIPeIMETHBIX U IMPeAMETHBIX 06pa30BaTEe/IbHBIX PE3YJIbTATOB.

B pesynbrate msyuyeHus GpusMkyM Ha yYpOBHE OCHOBHOTO 00IIero o6pa3oBaHMsl Y OOYUaIOIIErocs
6ynyT chopMMUpPOBaHbI CJIEAYIOIIVE JUYHOCTHbLE PEe3YNbmamel B YaCTU:

1) maTpMOTMYECKOr0 BOCIIMTAHMS:

- TIPOSIBJIEHNE MHTEpeca K MUCTOPUM ¥ COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (HDU3UUECKON HAYKH;

- IIEHHOCTHOE OTHOIIIEeHME K JOCTVKEHUSIM POCCUICKUX YUEHBIX--(DI3UKOB;

2) rpa>kJaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTMBHOMY Y4aCTUIO B OOCYKAEHUM 0OIIeCTBEHHO 3HAUMMbIX M STUYECKUX TPOOIIEM,
CBSI3aHHBIX C MTPAKTUUECKUM MPUMEHEHUEM JOCTMKEHMI (PU3UKY;

- OCO3HaHMe BaXXHOCTM MOPaJIbHO--3TUUYECKUX TIPUHIIAIIOB B I€ATEIbHOCTU YUEHOTO;

3) acTeTUUECKOT0 BOCIUTAHUS:

- BOCIIPUSITHE CTETUUECKUX KAaueCTB (QM3MUECKOI HAYKI: €€ TapMOHUYHOTO TOCTPOEHMSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTY HAayYHOTO IO3HAHMSI:

- OCO3HaHMe IeHHOCTM (PU3MUECKOV HAYKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHWUSI MMUPA, OCHOBBI
Pa3BUTUS TEXHOJIOTUI, BasKHEHIIIEN COCTABJISIONIEN KYJIbTYPbI;

- pasBUTHME HAYYHOM JIIOO03HATETbHOCTH, MHTEpEeCca K MCCIeN0BaTe/IbCKOM AesTeIbHOCTH;

5) bopmupoBaHMa KYJIBTYPHI 30POBbSI ¥ 3MOLMOHATHLHOTO 0JIArOIOTyMsI:



- OCO3HaHMe IIEHHOCTM 6e30IacHoro obpasa >KM3HM B COBPEMEHHOM TEXHOJIOTMUYECKOM MUpe,
Ba)KHOCTY IpaBWI 6€30MacHOrO MOBEeAEeHMs] Ha TPaHCIIOPTEe, Ha JOPOrax, C JIEKTPUUYECKMM U TeIJIOBbIM
060pyIOBaHNMEM B JOMAIIIHNX YCIOBUSX;

- copMMPOBAaHHOCTb HaBbIKA pedyieKCuy, MPU3HaHMe CBOETO ITpaBa Ha OIIMOKY M TAKOTO Ke IMpaBa
Yy OPYroro 4ejioBeKa;

6) TPYZOBOT0 BOCIIMTAHMUS:

- AKTMBHOE YyuacTie B pelleHuy IpakKTMYecKuX 3amay (B paMKax CeMbM, 0Opa3oBaTeIbHOMI
OpraHu3saIym, ropoza, Kpast) TEXHOJOTMYECKONM 1 COLMAIbHONM HAIPaBJIEHHOCTY, TPEOYIOIIMX B TOM UMCIe U
(busMUeCcKuX 3HaAHUI;

- MHTEepeC K IPaKTUYECKOMY M3YUeHMIO Mpodeccuit, CBSI3aHHBIX C (PU3NKOIL;

7) 9K0JIOrMYeCKOr0 BOCIIMTaHMA:

- OpMeHTaIys Ha TMpuMeHeHue GU3NYEeCKUX 3HaHMI IJIS1 pellleHusT 3aau B 00JIacTy OKPY’KaloIien
cpeibl, IVIAaHMPOBAHMS IIOCTYIIKOB M OLEHKY MX BO3MOXKHbBIX ITOCIEINCTBUI JIJIs OKPY’KaIOIIel Cpebl;

- OCO3HaHMe IJI00aJIbHOIO XapaKTepa 9KOJIOrMUeCKUX Mpob/ieM 1 IyTel UX pelleHus;

8) aganTanyuy K M3MEHSIIOIIMMCS YC/IOBUSM COLVIA/IbHONM ¥ MIPUPOJTHON CPeAbI:

- MOTPeGHOCTb BO B3aMMOMENCTBUM TIPU BBITIOJHEHUM MCCJIEIOBAHUIN U IPOEKTOB (Pu3ndeckomn
HaIpaBJIeHHOCTU, OTKPbITOCTb OMBITY U 3HAHUSIM APYTUX;

- TIOBBIIIEH}E YPOBHS CBOEJ KOMIIETEHTHOCTM Uepe3 IMPaKTUUECKYIO IesITeIbHOCTb;

- MOTpeGHOCTh B (OPMMPOBAHUYM HOBBIX 3HAHUM, B TOM umcjae GOpMYyJIMpOBaTh WUIEW, TMOHSITHS,
TUNOTE3bI O PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

- oco3HaHMe Ae@UIUTOB COOCTBEHHBIX 3HAHMII ¥ KOMIIETEHTHOCTENM B 00/1aCTU (PU3MKM;

- IJIAHMPOBaHME CBOErO PasBUTHS B IPUOOPETEHMM HOBBIX (PU3NUECKUX 3HAHMIA,

- CTpeMJIEH)E aHaJM3MPOBAThb U BBISIBJISITL B3aMMOCBSI3M MPUPOIbI, OOIIECTBA ¥ SIKOHOMMKM, B TOM
YycJyIe C MCIOJb30BaHNeM (GU3MUEeCKUX 3HAHWI;

- OLIeHKAa CBOMX [IEVCTBMI C YUYETOM BJIMSIHMS Ha OKPY’KaIOIIYIO Cpedy, BO3MOSKHBIX TJIOOAIbHbBIX
IIOCJ/IeICTBUIA.

Memanpedmemnmubslie pe3yibmamel

B pesysbTaTe oCBOeHMSI MpoOrpaMMbl MO GM3MKe Ha YPOBHE OCHOBHOTO 0OIero o6pa3’oBaHMs Y
obyuarolerocst 6yayT chopMMpOBaHbI MeTampeJMeTHbIe Pe3y/IbTaThl, BK/IIOUAIOIIME IO3HABATETbHbIE
YHUBEpCaJbHble yueOHble IelCTBMS, KOMMYHUKATUBHbIE YHMBEpCaJbHble YueOHble IelCTBUS,
peryJsiITMBHbIE YHUBEPCA/IbHbIE yUeOHbIe 1e/ICTBUSI.

ITosHaBaTe/TbHBbIE YHUBEPCAIbHBIE YUeOHbIE HeCTBUS

BasoBble jormueckme JeiicTBUA:

® BBISIBJIATH M XapaKTepM30BaTh CYIIeCTBEHHbIE MTPU3HAKY OObEKTOB (SIBJIEHNN);

® YCTaHABIMBATh CYIIECTBEHHbII IIPUM3HAK KJacCudMKaluMmy, OCHOBAaHMUS [JjIsI OOOOIIeHUs U
CpaBHEHMS;

® BBISIBJIATH 3aKOHOMEPHOCTM WU IIPOTMBOpEYMSI B paccMaTpuMBaeMbIX (akTax, [IaHHBIX U
HaOJTIOIEHUSX, OTHOCSIIIIUXCST K GU3UUECKUM SIBJIEHUSIM;

® BBISIBJIATh MPUYMHHO--CJIEICTBEHHbIE CBSI3U MPU U3yYeHUM (DU3MUYECKUX SIBJIEGHUIM U TIPOLIECCOB,
JleJIaTh BBIBOMbI C MCIIOb30BAHMEM JIENYKTUBHBIX U MHIYKTUBHBIX YMO3aK/IIOUEHMIA, BbIABUTATh TUTIOTE3bI
0 B3aMMOCBSI3SIX (PU3MUeCKMX BEeTNUNH;

® CaMOCTOSITEJIBHO BbIOMpATh CIIOCOO pelleHus] yuyeOHONM Qu3nueckoir 3amauM (CpaBHeHUe
HECKOJIbKMX BapMaHTOB peIlleHNs], BBIOOp HamboJiee TOAXOISIIEr0 ¢ YYETOM CaMOCTOSITEIbHO BbII€/IEHHBIX
KPUTEPUEB).

Ba3oBble ncciiegoBaTeIbCKue JeACTBUS:

® JICIIOJTb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT ITO3HAHMS,;



® T[POBOOMUTH IIO CAMOCTOSITEJIbHO COCTABJIEHHOMY IIJIaHY OIBIT, HECJIOXKHbBIN (GU3NIECKUI
9KCIIEPUMEHT, HeOOJIbIIIOe MCCIenoBaHNe (GU3NUECKOTO SIBJIEHUST;

® OIlEeHMBATh Ha TMPUMEHMMOCTb ¥ JOCTOBEPHOCTb WHGOPMAIMIO, IOJYYEHHYI0 B XOme
MCCIeIOBAaHMS MU SKCIIEPYMEHTa;

® CaMOCTOSITENIbHO (opMyMpoBaTh OOOOIIEHUS ¥ BBIBOALI IO pe3ysbTaTaM IPOBEIEHHOTO
HaObJTI0IeHNsI, OIbITa, MCCIeTOBaHMS;

® IIPOrHO3MPOBATh BO3MOSKHOE JajibHellllee pasBuTie GuUsMueCcKux MpoLecCcoB, a TaKKe BbIABUTaTh
MIPEAIIOIOKEHNST 00 X PasBUTUM B HOBBIX YCJIOBUSIX I KOHTEKCTaX.

Pa6oTa ¢ nuandopmanmeir:

® IMPUMEHSTh pa3jIMYHbIe METObl, MHCTPYMEHTBI M 3aIlIpOChl IIPU MOUCKE M OT6Ope MHGOPMALA
VI JAHHBIX C YYETOM IPEIJIOKEHHOM YUeOHOM (hM3MUeCKO 3aaui;

® aHAJIM3MPOBaTh, CUCTEMATU3MPOBATh ¥ MHTEPIPETMPOBATh MH(POPMAIMIO Pa3IMUHBIX BUIOB U
dbopm mpencraBieHns;

® CaMOCTOSITeJIbHO  BbIOMpaThb  ONTUMAaJbHYIO  (GOpPMY  IIpeAcTaB/ieHuss MHbOpPMaUUM U
WITIOCTPUPOBATh pelllaeMble 3afauyM HEC/JOXKHBIMM CXeMaMM, OuarpaMMmaMi, MHOM TpaduKoil U UX
KOMOMHAILIMSIMN.

KoMMyHMKaTHUBHBIE YHUBEPCA/IbHbIE YUeOHbIe IeICTBU:

e B Xome oOCyKOeHMs yueGHOrO MaTepuasa, pe3yJbTaTOB JIabopaTOpPHBIX pabOT U IPOEKTOB
3alaBaTh BOIIPOCHI IO CYILECTBY OOCY)KZaeMOJ TeMbl M BbICKa3bIBaTb MIEeM, HalleJIeHHble Ha pelleHue
3aJauy U NoaaepskaHue 6y1aroskenaTeIbHOCTY OOIIEHMS;

® COIIOCTABJISITb CBOM CYKHOEHUSI C CYKOEHMUSIMM OPYIMX YYaCTHMKOB [Majiora, OOGHapy>KMBaTh
pasanule ¥ CXOACTBO MO3UIINIA;

® BBIPaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUMCbMEHHBIX TEKCTaX;

e IyOJMYHO TIPEACTAB/ISATh PE3YJbTaThl BBIMOJTHEHHOTO (U3MYECKOro OIbITa (3KCIIEPUMMEHTA,
UCCIeq0BaHNs, TPOEKTa);

® TIOHMMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBa KOMaHIHOM M MHAVBUIYAIbHOM PaGOThI IIPU PelleHnn
KOHKpEeTHOM (pu3nueckom mpobJieMbl;

® IMPUHMMATH LIeJIM COBMECTHOM IeATeJIbHOCTY, OPraHM30BbIBATb JEMCTBUS IO €€ JOCTUKEHMIO:
pacripefiesisiTb pojv, OOCYKIaTh IIPOLIECChI M Pe3yJabTaTbl COBMECTHOM paboThl, 000OIIATH MHEHUS
HECKOJIbKUX JIFOJIe;

® BBINOJIHATH CBOKO YacCTb PabOThI, JOCTUTAsT KAUeCTBEHHOTO Pe3yJsIbTaTa 10 CBOEMY HAaITpaBJIEHMIO
¥ KOOPAVMHUPYSI CBOU IEIMCTBUS C IPYTMMM YIeHaMy KOMaH/Ibl;

® OIleHMBATh KauyeCTBO CBOEr0 BKjaJa B OOIIMIA MPOAYKT IO KPUTEPUSIM, CAMOCTOSIT€IbHO
chopMyIMPOBAHHBIM YUACTHUKAMM B3aMMOIECTBUSL.

PerynsTuBHbIe YHUBEepCA/IbHbIE YU€OHbIE IEICTBUS

Camoopraumusanms:

® BBIIBJIATH IPOOJIEMbl B JKM3HEHHBIX ¥ YUYeOHBIX CUTYaUMSIX, TPeOYIOIMX [JIs pelleHus
(busMUecKux 3HaAHUI;

® OpPMEHTUPOBATbCS B PAa3IMUHBbIX TOAXOMAX MPUHSTUS pelleHuii (MHOMBUOYaIbHOE, TPUHSITHE
pellleHns B TPyIIe, IPUHITIE pellieHnii TPYIIIoi);

® CaMOCTOSITEJIbHO COCTAaBJISITh aJITOPUTM pellieHust pu3nvecKoy 3agaun Mm IJIaHa UCCIIeIOBaHMS C
YUYETOM MMEIOIIMXCS PECYPCOB ¥ COOCTBEHHBIX BO3MOXKHOCTENM, apr'yMEeHTMPOBATh IpeijiaraeéMble BapMaHThI
peleHunis;

e IeylaTh BbIOOp M OGpaTh OTBETCTBEHHOCTh 3a pellleHNe.

CaMOKOHTPO/Ib, SMOIMOHA/IbHBIN MHTE/IJIEKT:

e 1aBaTh aJleKBaTHYIO OIIEHKY CUTYyallMM U MpeJjiaraTh IJIaH €€ U3MEeHeHMsT;

® OOBSCHSTb NMPUUYMHBI JOCTVMKEHUSI (HEIOCTVDKEHMST) pPe3ysIbTaTOB IesiTeJIbHOCTU, TaBaTh OIIEHKY
MIPUOOPETEHHOMY OTIBITY;



® BHOCUTb KOPPEKTMBBI B [eATEeJbHOCTb (B TOM YMCJIe B XOJ BbINOJHEHUS (U3NUECKOrO
MCCIeOBAHNSI MJTM TIPOEKTA) HAa OCHOBE HOBBIX OOCTOSITETbCTB, M3MEHMBILMXCSI CUTYaLMiA, YCTAHOBJIEHHBIX
ONIMOOK, BO3HUKIINX TPYIHOCTEI;

® OlLIEHMBATh COOTBETCTBME Pe3yJIbTaTa LieJix U YCIOBUSIM;

® CTaBUTh CeOs1 Ha MeCTO JPYroro uesjoBeka B XOJe CIOpa WIM AUCKYCCUMM Ha HAYYHYIO TeMy,
MOHMMAaTbh MOTUBbI, HAMEPEHUSI U JIOTUKY APYTroro;

e TMpM3HABaThb CBOE MPABO HA OLIMOKY Mpy pelleHnM GU3NMUYECKUX 3a[a4 MM B YTBEPXKAEHUSIX Ha
HayyHbIe TeMbI U TaKOe Ke MPaBo IPYroro.

IIpedmemmnote pesynomamat

K koHIly o6yueHus B 7 KJiacce IpeIMeTHbIe Pe3ysbTaThl HA 6A30BOM YPOBHE TOJDKHBI OTpakaTh
chOpPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUIA:

® JICTI0JIb30BaTh MOHITHS: GU3MYECKe Y XMMUYECKye SIBJIEHNS, HaOII0AeHe, SKCIIEPUMEHT, MOJIEeJIb,
TUIIOTe3a, eIMHUIIbI GU3NYECKUX BEJIMUMH, aTOM, MOJIEKYJIA, arperaTHble COCTOSIHMS BellecTBa (TBEpIOeE,
SKMUIKOe, Tra3000pa3HOe), MeXaHMUYeCKoe ABIDKeHMe (paBHOMEpPHOE, HepaBHOMEpHOE, IMPSIMOJIMHENHOE),
TpaeKkTopusi, pPaBHOAENCTBYOIAs cwia, pgedopmarusa (ympyras, IUlacTM4YecKasl), HEBECOMOCTb,
COOOUIAIOIINECST COCYIbI;

e pasmmuath sBiaeHus (ouddysusi, TEIIOBOe IBUKEHME YACTUII BEIeCTBA, PABHOMEPHOE IBUKEHME,
HepaBHOMEPHOEe ABVKEHMEe, VHEPLMs, B3aMMOAENCTBME TeJI, PABHOBECHE TBEPIBIX TeJ C 3aKPEIUIEHHOM
OCBIO BpallleHNs, Tlepeaya JaBJIeHus] TBEPAbIMU TeJaMU, SKUIKOCTSIMU M ra3zamu, aTMocdepHoe AaBjIeHue,
TIJIaBaHMe TeJsl, TpeBpaIleHNs] MEXaHNYECKOM SHEPrMi) 10 OMMCAHUIO X XapaKTEPHBIX CBOMCTB ¥ Ha OCHOBE
OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (pU3NUecKoe SIBJIEHNE;

® PACIIO3HABATD IMMPOSIBJIEHNE U3YUEHHBIX (PU3NUECKMX SBJEHUM B OKPYKAIOIIEM MUpPE, B TOM YMCIIe
(dbusmueckme SIBJIEHUST B MPUPOE: MPUMEPDI IBVDKEHUS C Pa3IMUHBIMM CKOPOCTSIMM B KMBOW M HEKMUBOU
pupoze, OENCTBME CWIbI TPEHWUSI B NPUPOJE M TEXHUKE, BJIMSIHME aTMOCHEpPHOrO NAaBJEHUS Ha SKUBOM
OopraHusM, IUIaBaHue pbIO, pblUar¥ B Tejle 4YeJOBeKa, MPU ITOM IMEPeBOAMUTh MPAKTUYECKYIO 3a7adyy B
yueOHYIO, BBIJIEJIATh CYIIIECTBEHHbIE CBOVCTBA (MPMU3HAKM) GU3UUECKUX SIBJIEHUIL;

® OIMCHIBATh M3yUYEHHbIE CBOVICTBA TeJl M (PU3NUECKME SIBJIEHUS, UCIIONb3YsT DU3NUYECKME BEIMUMHBI
(macca, 06b€M, IUVIOTHOCTb BEIIECTBA, BpeMsl, MyTh, CKOPOCThb, CPEIHSISI CKOPOCTb, CUJjIa YIPYrOCTH, CUJIa
TSDKECTU, BeC Tesia, CUja TpeHwus, HaBjeHue (TBEPAOro Teja, SKMUIKOCTM, Tas3a), BbITAJKMBAIOIIAS CUJIA,
MexaHudeckass paboTa, MOIIHOCTb, IUIEYO CWJIbI, MOMEHT CWUJIbI, KO3GOUIMEHT IOJIE3HOTO AENCTBUS
MeXaHU3MOB, KWHETMUYeCcKasi ¥ TOTEeHIMaJbHas JHeprusi), IpM OIMCAHUM TMPABUIBHO TPAKTOBATb
(bu3MUeCKMIi CMBICJT MCIIOJIb3YEMBIX BEJIMUMH, UX 0003HAUEHMS M eIVHUIIBI (PU3NIYECKUX BEJIMYNH, HAXOIUTh
dbopMysbl, CBsI3bIBAIOINIME AAHHYIO (U3MUYECKYIO0 BEJIMUMHY C APYTMMM BeIMUYMHAMM, CTPOUTH Tpaduku
M3yUYEeHHBIX 3aBUCUMOCTEN (PU3NUECKMUX BEJINUNH;

® XapaKTepM30BaThb CBOMCTBA TeJl, GU3MUeCKue SIBJAEHMUS U MPOIIeCChl, UCTIO/Ib3Ys MPaBuIa CJIOKEHUS
cun (BOOJb OIHOM TpsiMoi), 3akoH ['yka, 3akoH ITackass, 3akoH Apxumena, TpaBUJIO paBHOBECUsT pblyara
(6;10Ka), «30JI0TOE TPaBUJIO» MEXAaHMKM, 3aKOH COXpPAaHEHMS] MEXaHMUECKOM SHEpPruM, Mpu 3TOM [1aBaTh
CJI0OBECHYIO (OPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €r0 MaTeMaTUYeCKOe BbIpaskeHME;

© OOBSICHSITh (DM3MUECKYE SIBJIEHNSI, IPOIIECCHI M CBOMCTBA TeJI, B TOM UMCJIE ¥ B KOHTEKCTE CUTYaIIMiA
MPaKTUKO-OPUEHTMPOBAHHOTO XapaKTepa: BISIBJISITh TPUUMHHO--CJIICTBEHHbBIE CBSI3M, CTPOUTDb OOBSICHEHME
3 1-2 joruyeckux IIaroB C OMOPOM Ha 1-2 M3y4YeHHBbIX CBOMCTBA (U3MUYECKUX SIBJIEHUN, (PU3NUECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

e pelllaTh pPACUETHbIe 3a7auuM B 1-2 [OENCTBUS, MUCIOJIb3Ys 3aKOHbI U (OPMYJIbI, CBSI3BIBAIOIIVE
(busmueckme BeIMUMHBI: HA OCHOBE aHa/M3a YCJAOBMS 3aauM 3alMChIBaTh KPAaTKOE YCJIOBUE, MOJCTaBJISITh
busnyeckme BeMUIMHBI B GOPMYJIbI M TPOBOAUTDL PACUETHI, HAXOOUTb CIIPABOYHbIE TaHHbIE, HEOOXOIMMbIE
IJIST pellieHus 3a/1a4, OIIeHMBATh PeTMCTUYHOCTD TOJTyYeHHOM GU3MYecKo BeTMINHbI;



® DACMO3HABATh IPOOGJIEMbI, KOTOpble MOYKHO pEIINTh IpU TOMOIIM GU3MUYECKUX METOMIOB, B
ONMMCAaHMUM  WCCJIEHOBAaHMS BBIAEISATH IIPOBepsieMOe  IpeAToyiokeHue (TUIoTe3y), pa3iMuyaTbh WU
VHTEPIPETUPOBATh TIOJYUYEHHbIM pPe3yJIbTaT, HaXOOUTh OIIMOKM B XOJ€ OIbITa, AeJaTh BbIBOABI IO €ro
pesysbTaTam;

® [IPOBOAUTH OIbBITBI MO HAOMIOAEHUIO (GU3NYECKUX SBJIEHUMA WM (GU3NYECKUX CBOVICTB TeJ:
dbopMyMpoBaTh MpoOBeEpsSiEMble MPEITOI0XKEHMsI, COOMPATh YCTAHOBKY M3 IPEAJIOKEHHOTO 000pyIOBaHMS,
3aIMChIBATh X0 OMbITA ¥ (DOPMYJIMPOBATDH BHIBOIbI;

® BBITIOJTHSITh TIPSIMbIE M3MEpPEHMsI PacCTOSTHMSI, BpeMeHM, MacChl Tesia, 00bEMa, CUJIbI M TEMITEPATypPbI
C MCIMOJIb30BAaHMEM AaHAJIOTOBbIX M LMGPOBBIX IPMOOPOB, 3aMMCHIBATh MOKAa3aHMs IPUOOPOB C YYETOM
3a[IaHHOM aOCOJIFOTHOM MOT'PEIIHOCTY U3MEPEHNI;

® IPOBOIUTH  MCCJIEOBAaHME 3aBUCUMOCTM OOHOM (M3UYECKOV BEeIMYMHBI OT JPYronm C
VICTIOJIb30BAaHMEM TIPSIMBIX M3MepeHUM (3aBUCUMMOCTY TYTM PaBHOMEPHO ABVKYILErocs Tejia OT BpeMEHMU
IBVDKEHMS Tejla, CUJIbI TPEHMSI CKOJIbKEHMSI OT Beca Tesla, KadyecTBa OOpabOTKM IOBEPXHOCTEN Tea U
HE3aBUCUMMOCTM CUJIBI TPEHMS OT IUIOMIAAY CONPUKOCHOBEHMSI TeJ, CWIbl YIPYTrOCTUM OT YIJMHEHUS
MPY’KMHBI, BBITAJIKMBAIOILEN CUJIBI OT 06bEMa MOrPYKEHHOM YacTy TeJia M OT IUIOTHOCTU >KUIKOCTM, €€
HEe3aBMCMMOCTY OT IIJIOTHOCTM TeJa, OT IVIyOMHbBI, HA KOTOPYIO MOTPY>KEHO TeJIO, YCIOBUN IJIaBaHUS Tel,
YCJIOBMIA PaBHOBECHS pbIyara ¥ 6JI0KOB), YUaCTBOBATh B IVIAHMPOBAHMM YUeOHOT'O MCCIeN0BaHMsI, COOMpPaTh
YCTaHOBKY ¥ BBITIOJIHATh W3MEpeHMs, Cjemys TMpeajoKeHHOMY IUIaHy, (GUKCUPOBATh pe3yJIbTaThl
MOJTYYEHHOJ 3aBUCUMOCTM (PU3MUYECKMX BEJMUYMH B BUIE MPEIJIOKEHHBIX Tabiui, ¥ TpadukoB, HesaTh
BBIBOJIBI 1O pe3yJIbTaTaM MCCIeAOBaHMS;

® IPOBOJIUTh KOCBEHHbIE M3MepeHUs] GU3NYECKUX BeJIMYMH (TUIOTHOCTh BEIECTBA JKUIAKOCTU U
TBEPAOrO TeJia, CUJIa TPEHUS] CKOJIbXXEHUS, JaBJieHue BO3[yXa, BbITAJIKMBAIOIIAS CUIa, JEMCTBYIOIIAs Ha
MOTPY’KEHHOE B SKUIKOCTb TeJO, KO3D(UIMEHT IOJIE3HOTO HEMCTBUS IPOCThIX MEXaHU3MOB), CJIELYS
MIPEeJIO’KEHHON MHCTPYKLUMU: TIPU BBITIOJTHEHUM M3MEpPEHUI COOMpaTh 3KCIIEePUMMEHTATbHYIO YCTaHOBKY U
BbIUMCJIATh 3HAYEHVE VICKOMO BEJIMYMHBI;

® coOJTIOATD MpaBWIa TEXHUKM 6€30MacHOCTHM Mpu paboTe ¢ JIabopaTOPHBIM 0O60PYIOBaHMEM;

® yKa3bIBaThb IPUHLMUIIBI JEMCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JIMHAMOMETP, COOOIIAOIIMeCs COCYIbl, 6apoOMeTp, pbluar, MOABMKHbBINA ¥ HEMOABVKHBINA OJIOK, HAKJIOHHAS
IIJIOCKOCTb;

® XapaKTepn30BaTh IMPUHIIUIIBI IEICTBUS M3YUEHHBIX MPUOOPOB U TEXHUYECKNX YCTPOMCTB C OIOPOI1
Ha ux omucaHus (B TOM YKCJIe: TMOAIIUITHUKY, YCTPOMCTBO BOMOIPOBOAA, TMIPAaBIMYECKUI IIpecc,
MaHOMETp, BBICOTOMED, IOPIIHEBOM HACOC, apeoMeTp), MCIOJb3ys 3HAHMS O CBOMCTBAX (GU3NMUYECKUX
SIBJIEHUI ¥ HeoOxoauMble (u3uuecKke 3aKOHbI M 3aKOHOMEPHOCTH;

o [IPUBOAUTH TpUMepbl (HaXOOuTb MHGOPMAaIMIO O TpMMepax) IPaKTUYECKOTO WCIIOJIb30BaHMS
dbusuyeckux 3HaAHMII B IIOBCEOHEBHON >KM3HM [OJs obecredyeHus Oe30MMacHOCTM IIpyM OOpallleHuu C
pMOOpamMu U TEXHUUYECKUMM YCTPOMCTBAMM, COXpAHEHMS 3[0POBbsSI U COOJIIOIEHSI HOPM 3KOJIOTMYECKOTO
NOBe/IeHUsI B OKPY3Kalollleil Cpefie;

® OCYILIECTBJ/ISITb OTOOP MCTOUYHMKOB MHboOpMauuyu B VIHTepHeTe B COOTBETCTBUM C 3aJaHHBIM
MTOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIONIMXCS 3HAaHUM U IYTEM CpaBHEHMS Ppa3/IMYHbIX MCTOUHUKOB
BBIZEJISITh MH(MOPMALINIO, KOTOPAsT SIBJISIETCS ITPOTUBOPEUMBON UM MOYKET OBITh HEAOCTOBEPHOIA;

® JICTIOJTb30BaThb  TPM  BBIMIOJHEHUM YUeOHbIX 3aJaHulil  HAy4YHO--TIOMYJIAPHYIO JIMTEpaTypy
GbU3NMYeCKOro CopmepsKaHMus, CIIPaBOYHble MaTepuasbl, pecypcbl ceTu VHTepHeT, BiafeThb MpUEMaMMU
KOHCIIEKTMPOBAHMSI TEKCTA, Mpeobpa3oBaHms MHGOPMAIMK U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;

® Cco3/1aBaTh COOCTBEHHbIE KPAaTKMeE MYCbMEHHbIE ¥ YCTHbIE COOOIIeHNsS] Ha OCHOBe 2-3 MCTOYHUKOB
nHbopmalmu (GuU3NUYECKOro copepkaHusi, B TOM UKCJIe IYOJIMYHO [e/laThb KpaTKue COOOIIeHUs O
pe3yJibTaTaX IMPOEKTOB WMJIM YYEOHBIX MCCIeNOBaHMiA, MPU ISTOM TPaMOTHO MCIIOJb30BaTh M3yYEHHbIN
MOHSITUIHBIN ammapat Kypca Gu3uKM, COITPOBOKAATH BBICTYIIJIEHNME TTPe3eHTalMel;



® 1PV BBITIOJTHEHNUM YYeOHBIX MPOEKTOB M MCCJIEIOBAHMIA pPaCIpeesiaTh OOSI3aHHOCTM B TPYIIE B
COOTBETCTBUM C TIOCTaBJIEHHBIMM 33fauaMy, CJIEOUTb 3a BBIMOJHEHMEM IUIaHA [ECTBUM, aJeKBATHO
OlIEHMBAaTb COOCTBEHHBIV BKJI3A B  [JIEATEJIbHOCTb TPYIIbl, BBICTpPAMBAaThb KOMMYHMKATUBHOE
B3aMMO/IEVICTBIE, YUUTHIBASI MHEHME OKPYSKAIOIINX.

K koHIiy obyueHust B 8 Kjacce mpeaMeTHble pe3y/bTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPasKaTh
c(hOpPMMPOBAHHOCTD Y OOYYAIOIINXCS YMEHWUIA:

® JICITOJTb30BaTh TOHSTMSI: Macca M pa3Mepbl MOJIEKYJI, TEIVIOBOE ABVKEHNE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHMSI BeIlIeCTBA, KPUCTA/UIMUECKMe M aMop(dHbIe Tesa, HACHIIEHHBI ¥ HEHACHIIIEHHbI
nmap, BJQXHOCTh BO3[Ayxa, TeMIlepaTypa, BHYTPEHHSISI SHeprusi, TEIJIOBOJ IBUTraTesb, 3J€MEHTapHbIN
9JIEKTPUYECKUIA 3apsifl, SJeKTPUYECKOe I0Jie, MPOBOIHUKMA Y OUIJIEKTPUKU, TTOCTOSIHHBIN 3JI€KTPUIECKUIA
TOK, MarHUTHOE TI0JI€;

e pa3jiMuaTh siBJieHMs (TeIVIOBOe paclliMpeHue U CsKaTue, Telviollepenava, TeIIOBOe DaBHOBeCHe,
CMauMBaHMe, KalWUIIpHbIE SBJIE€HMS, MWCIApeHue, KOHAEHCcalusl, IUJIaBJIeHne, KPUCTAJUTM3ALMS
(oTBepaeBaHue), KuUIEeHNWe, Tervionepenauva (TEIJIONMPOBOAHOCTb, KOHBEKIMS, M3JTyUeHUE), JIEKTPU3aIs
TeJI, B3aMMOJEMCTBIE 3apsiIOB, NECTBUSI 3JIEKTPMUYECKOTO TOKA, KOPOTKOE 3aMbIKaHME, B3aMMOJEMCTBIE
MAarHuTOB, [ECTBME€ MArHUTHOTO IIOJISI HAa IPOBOJHMK C TOKOM, 3JIEKTPOMArHMTHAs WMHAYKIMS) IO
ONMMCAHUIO MX XapaKTEepPHbIX CBOWMCTB M HA OCHOBE OIIbITOB, JEMOHCTPUPYIOIIMX HaHHOe (usnueckoe
SIBJIEHUE;

® DACIIO3HABATD IMPOSIBJIEHNE U3YUEHHBIX (PU3NYECKUX SBJEHUM B OKPYKAIOIIEM MMUpPE, B TOM YMCIIEe
busnyeckne SBJIEHMS B MPUPOIE: TOBEPXHOCTHOE HATSDKEHMEe Y KaWUISIpHble SIBJIEHUSI B TIPUPOJE,
KpUCTa/UTbI B mpupoe, usnyuenue CosHIla, 3aMep3aHye BOJOEMOB, MOPCKMe OGpy3bl, 06pa3oBaHye POCHI,
TyMaHa, MHesl, CHera, 3JIEKTpMUYeCKMe SIBJIEGHUSI B aTrmocdepe, 3JIEKTPUUYECTBO JKUBBIX OPraHM3MOB,
MarHuMTHOe ToJie 3eMJin, npelid MOII0COB, POJIb MAarHUTHOTO TIOJIS ISl SKM3HU Ha 3eMJie, TIOJIIPHOe CUSTHIE,
IIPY 9TOM IE€PEBOANTH MPAKTUUECKYIO 33[]auy B YUeOHYIO, BbIIEJATb CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKMN)
buU3MYECKUX SIBJIEHUI;

® OIMCHIBATh M3yUYEHHbIE CBOVICTBA TeJl M (PU3NUECKME SIBJIEHUS, UCIIONb3YsT DU3NUYECKME BEIMUMHBI
(TemmepaTypa, BHYTPEHHSISI SHEPTHMsI, KOJIMUECTBO TEIIOThI, YAe/JbHAs TEMJIOEMKOCTh BellleCTBa, yIeabHast
TeIJOoTa IUIAaBJIeHMs, YHAeJbHas TeIvIoTa Iapoobpa3oBaHusl, yHaesbHas TeIUIOTa CrOpaHusl TOIUIMBA,
KO3 OUIIMEHT TMMOJEe3HOTO [ECTBUSI TEIUIOBOM MAalllMHbI, OTHOCKUTEJIbHAs BJIAYKHOCTh BO3[yXa,
9JIEKTPUYECKUI 3apsijl, CUJIa TOKa, 3JEKTPUUYECKOEe HaIpsKeHMe, CONMPOTMBIIEHME MPOBOAHMKA, YAEIbHOE
COTIPOTHUBJIEHME BelleCTBa, pPaboTa ¥ MOIIHOCTb 3JIEKTPUYECKOTO TOKA), MPU OMMCAHUM TPABUJIBHO
TPaKTOBAaThb (GU3MUECKMII CMBIC/T MCITOJIb3YEMbIX BEJIMYMH, OOO3HAUYEHUST Y eIVHUIIbI (U3UUEeCKUX BEJTNUNH,
HaxoIMUTb (OPMYJIbI, CBS3bIBAIOLIME NaHHYIO (MU3MUYECKYI0 BeIUUYMHY C APYTMMM BeJIMUYMHAMM, CTPOUTH
rpaduKky U3yYeHHBIX 3aBUCUMOCTEN (PU3NMUECKMX BeJIMUNH;

® XapaKTepM30BaThb CBOWCTBA Tej, (uU3MUYecKue SBJAEHMUS U TMPOIECChl, MCIIOIb3Yys] OCHOBHbBIE
TIOJIOSKEHUST MOJIEKYJISIPHO--KMHETUYECKOM TeopuM CTPOEeHMS BelleCTBa, IPUHLMII CyTIepro3uInm mnoJei (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHMs 3apsifa, 3akoH Oma Aj1s yyacTka 1enu, 3akoH [Ixxoynsi—JleHia,
3aKOH COXpaHEHWs SHepruy, NP 3TOM [aBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA ¥ 3amyChIBaTh €ro
MaTeMaTHUueCcKoe BbIpakeHue;

® OOBSICHATDL (DU3MUecKMe MPOLeCChl M CBOWCTBA TeJ, B TOM UMCI€ M B KOHTEKCTE CUTYalui
MPaKTUKO-OPUEHTMPOBAHHOT'O XapaKTepa: BbISIBJIITh MPUUMHHO-C/IEICTBEHHbIE CBSI3M, CTPOUTb OObSICHEHME
3 1-2 joruyeckux IIaroB C OMOPOM Ha 1-2 M3y4YeHHBbIX CBOMCTBA (U3MUYECKUX SIBJIEHUN, (PU3NUECKUX
3aKOHOB WM 3aKOHOMEPHOCTEN;

e pelllaTh pPACUETHbIE 3a[auM B 2-3 [ENCTBUS, MCIOJIb3YsI 3aKOHbI M (POPMYJIbI, CBSI3BIBAIOIINE
busnyeckne BeIMUYMHBI: Ha OCHOBE aHA/IM3a YCIOBUMSI 33[auyM 3alMChIBAaTh KPAaTKOE YCJIOBME, BBISBIISITH
HEJOCTATOK JAHHBIX [JIS1 pelleHNs 3afaun, BbIOVpaTh 3aKOHbBI 1 (GOPMYJIbl, HEOOXOIMMBbIE [JIST €€ pelleHNs,
MIPOBOANTD PACUYETHI ¥ CPABHMBATD IMOJTydYeHHOE 3HaUeHMe h13MueCcKoy BeJIMUMHbI C MU3BECTHBIMU JTaHHbBIMN;



® DACO3HABaTh ITPOOJIEMbI, KOTOpbIe MOYKHO pEIIUTh TPy TIOMOIIM (PU3NUECKUX METOMOB,
MCIIOJIb3YSl OMMCaHMe UCCAeNOBaHMSs, BbIAEISITh IIpoBepsieMoe MpeAroyiosKeHNe, OlleHUBaTh MPaBUIbHOCTD
MOpSiAKA MIPOBeIeHNS UCC/IeloBaHMs, eJlaTh BbIBObI;

® [IPDOBOAUTH OMBITHI IO HAOMIOAEHUIO (QU3NUECKMX SBJIEHMI Wi (GU3NYECKUX CBOWCTB Te
(KanmMJUISIpHbIE  SIBJIEHMS, 3aBMCUMMOCTb J[JaBJeHMUS BO3QyXa OT ero oObéMa, TeMIlepaTypbl, CKOPOCTU
MIpOIIeCcca OCThIBAHMSI M HArpeBaHMSI MPU U3JTyYEeHUNM OT IIBeTa U3JTyJarolei (MOrJIOAoIIel) TOBepXHOCTH,
CKOPOCTb MCHapeHs BOAbI OT TEMIIEPATYPbI KUIAKOCTYU U IIJIOMIAIN €€ TTOBEPXHOCTH, 3JEKTpU3alus Tela U
B3aMMOJIE/ICTBME 3JIEKTPUUECKMX 3apsiOB, B3aMMOZENCTBME TMOCTOSSHHBIX MAarHUTOB, BU3yaIM3alys
MarHMTHBIX TOJIe} MOCTOSTHHBIX MarHUTOB, JEVCTBYMSI MarHMTHOTO TOJISI HA MMPOBOJHMUK C TOKOM, CBOVCTBA
9JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENSI ITOCTOSIHHOTO TOKAa): (OPMY/JIMPOBaTh IpPOBEpseMbIe
TIPEAIIONIOKEeHNsT, COOMpaThb YCTAaHOBKY M3 IIPEIJIOKEHHOTO OOOpYAOBaHMSI, OMMCHIBATH XOJ OIbITa U
dbopMynpoBaTh BbIBOJIbI;

® BBITIOJTHSITH TIPSIMbIE M3MEpPEHMsI TeMITepaTypbl, OTHOCUTEbHOM BJIAKHOCTM BO3IyXa, CUJIBI TOKA,
HamnpspkeHMs C MCMOJIb30BaHMEM aHAJIOTOBBIX MPUOOPOB U NAaTUMKOB (U3MUYECKUX BeIUUYMH, CPaBHMUBAThb
pe3yJIbTaThl UBMEPEHMI C YIETOM 3aJaHHONM aOCOJIIOTHOM MOTPEIIHOCTH;

® IPOBOUTL MCCJIeJOBaHME 3aBUCUMOCTM ONHOM (U3MYECKOM BeIMUYMHBI OT JPYron c
MCIIOJIb30BAHMEM MPSIMBIX M3MepeHui1 (3aBUCUMOCTh COIPOTMBIIEHNST ITPOBOIHMKA OT €ro JJIMHBI, IUIOIIAaN
MIOIIEPEYHOTO CeUEHMsI U YOeJbHOTO COMPOTMBIIEHUST BEIleCTBA MPOBOAHMKA, CWJIbI TOKA, UIYIIETO Uyepes
MPOBOAHMK, OT HAalpssKeHUsI Ha IMPOBOAHMKE, MCC/IelOBaHMe I10C/IeOBAaTeJIbHOTO ¥ TapasuleibHOTO
COoeITHEHNI TPOBOJHMKOB): TUIAHMPOBATh MCCAeAOBaHNe, COOMpPaTh YCTAHOBKY U BBINOJHSITH M3MepeHMus,
cnenys TpedJjioskeHHOMY IIIaHy, (GUKCUMpOBaTh pe3yJbTaThbl MOJYYEHHOM 3aBUCUMMOCTM B BUIE TabauUI U
rpadMKOB, AeaTh BbIBOIBI ITO Pe3yJIbTaTaM MCCIeI0BaHNSI;

® IPOBOJIUTH KOCBEHHbIE M3MepeHMs] (Pusnueckux BeanMuuH (yIeabHas TelIOEMKOCTb BellecTBa,
CONPOTUBJIEHME IIPOBOAHMKA, paboTa ¥ MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IJIAHMPOBATh M3MEpeHMs,
CcoOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIeys MPeJOXeHHOW MHCTPYKIUMM, U BBIUUCISITH 3HaUeHMe
BEJIMUMHBI;

e co0JTI0IATh MpaBWIa TEXHUKM 6€30MaCHOCTHM Mpu paboTe ¢ J1abopaTOpPHbIM 000PYAOBaHMEM;

® XapaKTepn30BaTh MPUHIIUIIBI IEICTBUS M3YUEHHBIX MMPUOOPOB U TEXHUYECKNX YCTPOMCTB C OIOPOI1
Ha MX omucaHus (B TOM UMCJIe: CUCTeMa OTOIUIeHMsI IOMOB, TMUTPOMETp, IMapoBas TypOuHa, aMIiepMeTp,
BOJIbTMETDP, CYUETUMK 3JIEKTPUUECKON SHEpPruu, 3JeKTPOOCBETUTEebHbIe TMPUOOpbI, HarpeBaTebHble
9JIEKTPOINIPUOOPHI  (MMPUMEPBI), IJEKTPUYECKME TPEAOXPAHUTENN, 3JIEKTPOMArHuT, 3SJIEKTPOIBUTATETb
MTOCTOSTHHOTO TOKa), MCIOJIb3Ysl 3HAHMS O CBOMCTBaX (DU3NYECKMX SIBJIEHUN M HeobxomyMmble (Gu3mMyecKue
3aKOHOMEPHOCTH;

® PACIIO3HABAThb IPOCTbIE TEXHMUECKME YCTPOVCTBA U M3MEpPUTEJbHbIE IPUOOpPHI MO CXeMaM WU
CXEeMaTUUYHbIM PUCYHKaM (SKUIKOCTHBIM TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETpP, IBUTATeNb
BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIl, PEeoCTaT), COCTaB/SITb CXEMbl 3JIEKTPUUECKUX IIereir C
MOC/IeIOBATEIbHBIM ¥ TapaJUIeJIbHbIM COEIMHEHMEM 3JIEMEHTOB, pasjnyasi yCJIOBHbIE 0OOO3HAUEHMS
9JIEMEHTOB 3JIEKTPUYECKUX LIeTel;

® IIPUBOAUTH IpUMepbl (HAXOOAUTh MHGOPMAIMIO O IIpMMeEpax) MPAKTUYECKOTO MCIIOJIb30BaHMUS
busmMueckux 3HaHMII B TIOBCEOHEBHOM >KM3HU [Jis1 obecrieyeHusi 06e30MacHOCTM TIpM OOpalieHuu cC
pMOOpamMu U TEXHUUYECKUMM YCTPOMCTBAMM, COXpAHEHMS 3[I0POBbsSI U COOJIOIEHSI HOPM 3KOJIOTMYECKOTO
TIOBEIEHNST B OKPY3KAIOIIIEl CpeJie;

® OCYILIECTB/ISITh TIOMCK MHMopManuy GusmMyeckoro conepskauusi B VHTepHeTe, Ha OCHOBe
VMEIOIIMXCS 3HAaHUM U MTyTEM CPaBHEHMSI OTIOJIHUTETbHBIX MCTOYHMKOB BBIAESTh MH(MOPMAIMIO, KOTOpast
SIBJISIETCS] TPOTUBOPEUYNBON WJIM MOYKET ObITh HEAOCTOBEPHOIA;

® JICTIOJIb30BaTh TPY  BBITIOJIHEHMM YYE€OHBIX 33JaHMii  HAyYHO--TIOMYJIIPHYIO JINTEPaTypy
(dbusmueckoro conepskaHus, CIpaBOYHble MaTepuasbl, pecypchl ceTu VIHTepHeT, BafeTb MpPUEMaMU
KOHCITEKTMPOBAHMUSI TEKCTA, Mpeobpa3oBaHms MHGOPMAIMK U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;



® CO37]aBaTh COOCTBEHHbBIE MMChbMEHHbIE M KpaTKue YCTHbIE COOOIeHMs, 000611ast MHbOpMaInio 13
HECKOJIBKMX VICTOYHMKOB (M3NUECKOrO COAepyKaHusl, B TOM 4ucjae MyOaMYHO MPenCTaBisiTb Pe3YJIbTaThl
MPOEKTHOM WIM WMCCAeA0BATEIbCKON AeSTeJbHOCTM, IPU 3TOM TPaMOTHO MCIIOJIb30BaTh WM3yYEeHHbIN
MOHSTUIHBIN ammapar Kypca (pu3uKu, COMpOBOKIATh BRICTYIVIEHNE TTpe3eHTalel;

e IIpM BBIMTOJTHEHUYM YUYEOHBIX IMPOEKTOB M MCCAEIOBaHMI (U3NUECKUX IPOIECCOB pPaCIpeneisTh
00SI3aHHOCTM B TpYIIle B COOTBETCTBMM C ITOCTaBJIEHHBIMM 3aauaMi, CJAEAUTb 3a BBITIOJIHEHMEM IIaHa
IEeMCTBUI U KOPPEKTUPOBATh €ro, afgeKBaTHO OLEHMBATh COOCTBEHHBIN BKJIa[ B [IeSTEJbHOCTb I'PYIIIIbI,
BbICTPaMBaTh KOMMYHMKATVBHOE B3aMMOJENCTBIE, TPOSIB/ISISI TOTOBHOCTD Pa3peliaTb KOHQIMKTHI.

K xoHIly 0o6yueHus B 9 KJiacce mpeIMeTHbIe Pe3yJbTaThl HA 6A30BOM YPOBHE JOJDKHBI OTpaXkaTh
chopMMPOBAHHOCTD Y OOYUAIOIINXCS YMEHMIA:

® JICTIOJIb30BaTh IMOHSITHUS: CUCTEMa OTCUETa, MaTepuasabHasi TOUYKA, TPAEeKTOPMSI, OTHOCUTEIbHOCTD
MeXaHMYeCKOro IBIDKeHMus, nedopmanusi (ympyrasi, IUIacTMYecKasl), TpeHMe, ILEeHTPOCTPEeMUTETbHOe
YCKOpeHMe, HEeBECOMOCTb M IIeperpysku, IE€HTP TSKeCTH, abCOJIOTHO TBEPAOE TeJO, LIEHTP TSHKECTU
TBEPAOrO TeJia, paBHOBeCHe, MeXaHMuYecKyue KoJyiebaHMs M BOJHBI, 3BYK, MH(PA3ByK M YJbTPasBYK,
9JIEKTPOMAarHMUTHbIE BOJIHBI, IIIKaja 3JI€KTPOMAarHUTHBIX BOJIH, CBET, GJIM30PYKOCTb ¥ JaTbHO30PKOCTbD,
CITEKTPBI CITYCKAHMSI U TIOTJIOLIEeHMS, alb(da-, 6eTa- ¥ raMMa-u3JTy4eHus, U30TOIIbI, SIIepHasi SHEPTeTHUKa;

epazymMuath  sBJAeHUS  (paBHOMEpHOE ¥  HepaBHOMEpPHOe  TPSIMOJIMHEHOe  IBMKEHME,
PaBHOYCKOPEHHOe TPSIMOJIMHETHOEe MABVDKEHNEe, CBOOOAHOE IajieHue TeJl, paBHOMEPHOe MABVKEHME I10
OKPY>KHOCTM, B3aMMOJIE/ICTBME TeJI, PEaKTMBHOE ABMKEHMe, KojebaTesibHOe ABMKEHME (3aTyXalolye u
BbIHYK[IEHHbIE KOJIeOaHMs), PpEe30HaHC, BOJIHOBOE [BVDKEHME, OTPaskeHMe 3BYyKa, MPSIMOJIMHENHOE
pacrpocTpaHeHue, OTpakeHe U IpeJIOMJIEHNE CBETA, TIOJIHOe BHYTPEHHee OTpakeHMe CBEeTa, pa3jiosKeHue
6esor0 CcBeTa B CHEKTP M CJIOKEHME CIIEeKTPaJbHbIX IIBETOB, [MUCIEPCUSI CBeTa, eCTeCTBEHHas
PagMOaKTUBHOCTb, BO3HMKHOBEHME JIMHEMYATOTO CIEKTPa M3JTyUYeHMs]) MO OMMCAHMIO UX XapaKTepHbBIX
CBOJCTB ¥ Ha OCHOBE OITbITOB, IEMOHCTPUPYIOIIMX JaHHOe (13nMUecKoe SIBJIEHNE;

® PACIIO3HABATD IMPOSIBJIEHNE M3YUEHHBIX (DU3MUECKUX SIBJIEHUI B OKpY’KalolleM mMyupe (B TOM YMCIIe
busnyeckme sIBJIeHMs B IPUPOJE: IPWIMBbBI M OT/IUBBI, IBVsKeHMe 11aHeT COTHEYHO CUCTEMbI, PEaKTUBHOE
IBVKEHME KMBBIX OPraHM3MOB, BOCIPUSITME 3BYKOB JXMBOTHBIMM, 3€MJIETPSICEHME, CEICMUUYECKYe BOJTHBI,
I[yHaMM, 95XO, IIBe€Ta TeJ, OITUYECKMEe SIBJIeHUS B TMpPUPOAE, OMOJOTMYEeCKOoe [IeMCTBUE BUIMMOTO,
YAbTPa(GMOIIETOBOTO M PEHTTeHOBCKOTO W3JTyUeHMIi, €CTeCTBEHHbIM PaJMOaKTUBHBIN (OH, KOCMMUYECKUE
JIy4M, PagVOaKTMBHOE W3JTyueHMe TPUPOIHBIX MMUHEPAJIOB, MEVCTBUE PaIMOAKTUBHBIX W3TyUYEHMIA Ha
OpraHyu3M YeJIOBEKa), MPY 3TOM IePEeBOAUTD MPAKTUUECKYIO 3a/1auy B YUe€OHYIO, BbIIEISTh CYI€CTBEHHbIE
CBOVCTBA (TIpM3HAKM) GU3NIYECKNUX SIBIEHWIA;

® OMMCBHIBATh M3YUeHHbIE CBOMCTBA TeJ U (pU3MUECKMe SIBJIEHUS, UCIIOIb3YS (HU3MUeCcKue BeINUMHbI
(CcpemHsIst ¥ MIHOBEHHAsI CKOPOCTD TeJia NPy HepaBHOMEPHOM JIBMKEHUM, YCKOpeHMe, TiepeMellleHne, MyTh,
yIJIOBasi CKOPOCTb, CWjIa TPEeHUsl, CuUjia YIIPYTrOCTM, CWIa TSKECTU, YCKOpeHMe CBOOOMHOro TajeHus, BecC
Tesia, UMITYJIbC Tejla, UMITYJIbC CWJIbI, MeXaHuuyecKasi paboTa M MOIIHOCTb, MOTEHIMaSbHAsS SHEeprus Tesa,
MIOAHSITOT'O HaJ MTOBEPXHOCTHIO 3eMJIM, TTOTEHIMATbHASI SHEPTUS C’KATOM MPYKUHBI, KWHETUUYECKask SHePTus,
TIOJTHAsT MeXaHJecKasl SHePTus, eproA, M YacToTa KojebaHMii, JMHa BOJHbI, TPOMKOCTD 3ByKa M BBICOTA
TOHa, CKOPOCTb CBeTa, TIOKa3aTejab IIPeIOMJIEHMsI Cpelbl), TpU OINMUCAHUM TPAaBUIbHO TPAKTOBATh
busmMuecknit CMbICT UCIIO/Ib3YEMbIX BeIMUYMH, 0003HAUEHUS U eOVHUIIbI HU3MUECKUX BeIUUYNH, HAXOIUTh
dbopmysbl, CBsi3pIBAIOIIME AAHHYIO (U3MUYECKYI0 BEJIMUYMHY C OPYTMMM BeIMYMHAMM, CTPOUTb Tpaduku
M3YUEHHBIX 3aBUCUMOCTEN HU3NIECKUX BEIVYNH;

® XapaKTepn30BaTh CBOVCTBA TeJl, (pU3MUeCKye SIBJIEHNS U MPOILECChI, MCIOJb3YsI 3aKOH COXPAaHEeHMsI
SHEPrMM, 3aKOH BCEMMPHOTO TSTOTEHMUS, MPUHLMIT CYIEepPHO3ULMM CWI, TMPUHLIUI OTHOCUTEIbHOCTU
laymies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMS] MMITYJIbCA, 3aKOHbI OTPasKeHMSI M IpeJIOMJIEHUSI CBeTa,
3aKOHbI COXpPaHEHMSI 3aPSIIOBOTO ¥ MAaCCOBOTO UMCEeJT TIPU SIIEPHBIX peaKIusX, Py 3TOM JaBaTh CJIOBECHYIO
(bOopMYIMPOBKY 3aKOHA U 3aMChIBAaTh €T0 MaTEMAaTUUECKOe BbIPasKEeHME;



® 00OBSICHSITh (DU3MYECKMe IIPOLIeCChl M CBOMCTBA TeJ, B TOM UMCJI€ M B KOHTEKCTE CUTYalUii
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISIBJSITb IPUUYNMHHO--CJIEICTBEHHBIE CBSI3Y, CTPOUTH OOBSICHEHNME
U3 2-3 JIOrMYecKux IIaroB C OMOpPOV Ha 2-3 M3yYEHHBbIX CBOVCTBA (PU3MUYECKUX SIBJIEHUN, (PU3NIECKUX
3aKOHOB WM 3aKOHOMEPHOCTEIA;

® pellaTh pacyeTHbIe 3a7auy (ONMMparoLIMecs Ha CUCTEMY U3 2-3 ypaBHEHUN), UCIIOJIb3Ys 3aKOHBI U
dbopMmyibl, CBsI3bIBaIONIME (MU3MUECKIEe BEJIMUYMHBI: HA OCHOBE aHA/I3a YCIOBMS 3aauyl 3alMCbIBaTh KPaTKOe
YCJIOBME, BBISB/ISITD HENOCTAIONIMEe WIM W3OBbITOUHbIE [TaHHbIE, BBIOMPATh 3aKOHBI U  (OPMYJIbI,
HeOOXOoAMbIe AJIsS pelleHus], MPOBOAUTh PACUYEThl ¥ OIEHMBATb PEATMCTUYHOCTD IOJTYUYEHHOTO 3HAUEHUS
(bU3MYECKON BEIVYNHBI;

® DacIiO3HaBaTh IMPOOGJIEMbI, KOTOPblEe MOKHO PEIIMTh TpY TOMOIIM (GU3NUECKUX METOMOB,
VICTIONTb3YSI OTMCAHMEe MCC/IeJOBaHNs, BbIIEJATh MPOBEpsSeMOe IPeIosIoKeHe, OLleHNBATh MPaBUJIbHOCTD
MOpSIAKA TIPOBEEHMST MCC/IelOBaHus, AejaThb BBIBOAbI, MHTEPIPETUPOBATh pe3yJbTaTbl HAOJIOOEHUN U
OIIBbITOB;

® IPOBOJIUTH OIBITBI IO HAOMIOAEHMIO (GU3NYECKUX SBAEHMIA WM (QU3NYECKUMX CBOMCTB Tej
(u3yueHmue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXPAHEHWS] JHEPruy, 3aBUCUMOCTb Iepuojaa KoJieGaHU
MPY>KMHHOTO MAasTHMKA OT MAacChl I'Py3a U JKECTKOCTY MPYKMHBI U HE3aBMCUMOCTb OT aMILIMTYIbl MaJIbIX
KoJieOGaHM, TPSMOJIMHETHOE pacIpOCTpaHEHMe CBeTa, pasjiokKeHue Oeloro CBeTa B CIIEKTP, M3ydyeHue
CBOJVICTB M300pa’keHMsI B IJIOCKOM 3€pKaJie M CBOVICTB M300paskeHMs IIpeaMeTa B coOupalollei JIMH3e,
HaOJIIOfeHNe CIUIOIIHBIX M JIMHENYAThIX CIIEKTPOB M3JTYUEHMS): CAMOCTOSTENIbHO COOMpaTh YCTAHOBKY U3
136bITOUHOTO Habopa 060PYIOBaHNS, ONTMCHIBATD X0/, OMbITA U €r0 Pe3yybTaThl, GOPMYJIMPOBATh BbIBObI;

® IPOBOIUTL TIPU HEOOXOIMMOCTY CEPUIO IIPSIMBIX W3MEpPEeHMI, OIpenessis CpeaHee 3HAYeHUe
u3MepsieMoit BeJimunMHbl (HDOKyCHOe pacCTosiHMe coOuparoleit JiMH3bl), 0OOCHOBBIBaTb BbIOOp CIIOCOOa
u3MepeHust (M3MepUTETbHOTO Mpubopa);

® [IPOBOAUTDL MWCC/IEJOBAHME 3aBUCUMOCTEN (QU3NUECKUX BEJUUYMH C MCIIOJb30BAHMEM TPSIMbIX
M3MepeHni1 (3aBMCUMOCTb YTV OT BPEMEHM IPY PaBHOYCKOPEHHOM IBIDKEHUM 6e3 HavyaJIbHOVM CKOPOCTH,
nepmopa KojebaHuii MaTeMaTMYeCKOro MasiTHUKA OT JIJIMHbI HUTU, 3aBUCUMOCTM yIJIa OTPakeHUsI CBeTa OT
yIJia TMajeHus ¥ yrja TpeJOMJIEHMS OT yIJia IMajeHus): IUIAaHMPOBAThb MCCJIeIOBaHME, CAMOCTOSITETbHO
cobMpaTh YCTaHOBKY, (GMKCUPOBATh PE3yJIbTAaThl IMOJTYUYEHHOM 3aBUCUMOCTM (U3NUYECKUX BEIVMYMH B BUIE
TabmMIL ¥ rpadMKOB, JeIaTh BHIBOIBI ITO Pe3yJIbTaTaM MCC/IeIOBaHNS;

® [IPOBOANTH KOCBEHHbIE M3MepeHMsT PU3NUECKUX BeJUUUH (CpedHsIss CKOPOCTh M YCKOpEeHMe Teja
MIPY PaBHOYCKOPEHHOM [IBMKEHMM, YCKOpPEeHMEe CBOOOTHOrO IMa/ieHusI, SKECTKOCTD MPY>KUHbI, KO3DOUIIMEHT
TPeHUs CKOJIbKEHMsI, MeXaHnJecKass paboTa ¥ MOIITHOCTb, YaCTOTa M Iepuoj, KojaebaHnii MaTeMaTUUYeCKOro
U TIPY>XMHHOT'O MAasITHUMKOB, OINTMYeCKasi CuJia COOMpaloliel JIMH3bI, PaAyOaKTUBHBIN (OH): TJIAHUPOBATh
M3MepeHusi, COOMpaTh IKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIMOJHSITh U3MepeHUsl, CJIelysl MpenjoKeHHON
MHCTPYKIMM, BBIUUCJISITH 3HAUEHME BEJMUMHBI M aHAJM3MPOBATh TOJyYEHHbIE pe3yJIbTaThbl C YUYETOM
3a[TaHHOM TOTPELIHOCTY U3MEPEHMI;

® cobJTIOIATh MpaBWIa TEXHUKM 6€30MacHOCTHM Mpu paboTe ¢ JIabopaTOPHBIM 0O60PYIOBaHMEM;

® pas3MuaTh OCHOBHbIE TIPM3HAKM W3YYEHHBbIX (QU3NUECKMX MOAeJel: MarepuajbHasi TOUKa,
abCOJIFOTHO TBEpIOE TeJ0, TOUEUHBIM MCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IJIaHeTapHas MOJeJb aToMa,
HYKJIOHHas1 MOZie/Tb aTOMHOT'O SI/Ipa;

® XapaKTepn30BaTh IMPUHIIUIIBI IEICTBUS M3YUEHHBIX MPUOOPOB U TEXHUYECKNX YCTPOMCTB C OIOPOI1
Ha UX OMMcaHus (B TOM UMcCJie: CIIUAOMETD, JaTUMKY TTOJIOKEHMS, pACCTOSIHUSI I YCKOPEHMs, pakeTa, 3X0JIOT,
OYKM, TIepUCKOM, (oToarnmapar, ONTHUUYECKNE CBETOBOJbI, CIIEKTPOCKOI, AO3MMeTp, Kamepa BuabcoHa),
MCITO/Tb3YS 3HAHMS O CBOMCTBAX (HDMU3MUYECKUX SIBJIEHUI U HeoOXoauMble (HDU3MYecKre 3aKOHOMEPHOCTH;

® JICTIOJTb30BaTh CXEeMbl UM CXeMaTUYHble PUCYHKM M3YUYEHHBIX TEXHUYECKUX YCTPOICTB,
M3MEPUTENIbHBIX TIPUOOPOB M TEXHOJOTMUECKMX IMPOILIECCOB MPY PeIIeHNM YueOHO--TPaKTUUeCKUX 3aaad,
ONTUYECKME CXEMbI JJIs1 TIOCTPOEHMST M300pasKeHMI B TVIOCKOM 3epKajie M COOMPaIoIIeil JINH3E;



® IPUBOAUTb TIpUMepbl (HAXOAUTb MHGOPMALMIO O TpUMepax) ITPaKTUYECKOrO MCIIOJb30BaHMS
(usMueckux 3HAHMII B TIOBCEOHEBHONM >KM3HM IJis1 obecrieyeHusi 6e30MacCHOCTM IIpY OOpalleHuu C
pMOOpPaMM U TEXHUUYECKMMM YCTPOICTBAMM, COXPAHEHMST 3I0POBbS ¥ COOJIIONEHMST HOPM 5KOJIOTMYECKOTO
MIOBEeAEeHNS B OKPYKaIoIEel Cpene;

® OCYILIECTBJ/ISITh TOMCK MHGpoOpMalmu (GuUsMyeckoro copepskanusi B VIHTepHeTe, CaMOCTOSTEIbHO
dbopMyMpys MOMCKOBBIM 3aIPOC, HAXOAUTD ITYTU OIpeaeeHNs] JOCTOBEPHOCTH MOTyYeHHON MHbOopMalumn
Ha OCHOBE MMEIOLLMXCS 3HAHUI U TOMOJHUTE/IbHBIX MCTOUHUKOB;

® JICTIOJTb30BaThb IPM  BBITIOJHEHMM Y4YeOHbIX 3aJaHUM  HAyYHO--TIOMYJIIPHYIO JIMTEpATypy
(busMueckoro comepskaHusi, CIIPaBOYHbIE MaTepuasbl, pecypchl ceTu VIHTepHeT, BaAeTb MPUEMAMMU
KOHCIIEKTMPOBaHMsI TEKCTa, MpeoOGpa3oBaHmst MHGOPMAIIMK U3 OSHOM 3HAKOBOM CUCTEMBI B IPYIYIO;

® Co37aBaTh COOCTBEHHbIE ITMCbMEHHbIE M YCTHbIe COOOIIEHUSI Ha OCHOBe WMHGoOpMaImmu wu3
HECKOJIbKUX MCTOYHUKOB (DM3MUECKOrO COMepsKaHMsl, MyOJMUHO MPeICTaB/IsITh Pe3y/bTaThl IIPOEKTHOM MUJIN
MCCJIEIOBATEIbCKOM AESITeIbHOCTH, TIPM STOM I'PAMOTHO MCIIOJIb30BaTh M3YYEHHbBIN MMOHSITUIHBIN ammapaT
M3y4aeMoro paszesia GU3NKM M COMPOBOXKIATH BBICTYIUIEHME IIpe3eHTalMell C YYETOM OCOOEHHOCTEN
ayIUTOPUM CBEPCTHUKOB.



TEMATHUYECKOE IIVJTAHUPOBAHUE

7 KITIACC
KoanuecTBOo uacos DJ/IeKTPOHHbIE
Ne HaumenoBaHue pa3saeyioB U TeM (umdposBbie)
n/m MPOrpaMMbI Bcero Kontponeuere  TMpaxTuieckue o0pa3oBaTeIbHbIE
paboThI padoThI pecypenr
Paspen 1. ®usuka u eé posib B IIO3HAHUYM OKPY’KAKOIIEro M1upa
1.1 ®usuka - HayKa o Mpupojie 2 Bubmuorexa [IOK
https://m.edsoo.ru/7f416194
1.2 dusnyeckye BeJUUMHbI 2 1 Bubnuorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYUHBIN METO[I TO3HAHMS 2 1 Bubmorexa LIOK
https://m.edsoo.ru/7f416194
Wroro no pasmeny 6
Paspen 2. [lepBoHauanbHbIe CBeieHNS O CTPOEHNHU BelllecTBa
2.1 CrpoeHne BeliecTBa 1 Bubmiorexa HOK
https://m.edsoo.ru/7f416194
9.9 I BuskeHMe 1 B3auMOIEMCTBIE YaCTUL] 9 ! Bubmmoreka IOK
BellleCTBa https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHMSI BEIIECTBA 2 Bubmorexa LIOK
https://m.edsoo.ru/7f416194
Wtoro mno pasmeny 5
Paspen 3. JIBiskeHue ¥ B3aMMOJeCTBYE TeJl
3.1 Mexaunueckoe OBIMKeHNe 3 BuGmrorexa HOK
https://m.edsoo.ru/7f416194
3.2 WNuepnus, macca, IIJIOTHOCTh 4 1 Bubmrorexa LIOK
https://m.edsoo.ru/7f416194
3.3 Cwmia. Bunb! cun 14 1 2 Bbubmnorexka LIOK



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

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

Uroro 1o pasgeny 21
Pasnen 4. JlaBjieHue TBEPABIX TeJI, JKUAKOCTEN M ra3oB
41 Hasnenne. Ilepenaua gaBaeHus TBEPIbIMU - Bbubmmoreka HOK
) TeJaMM, SKUIKOCTSIMM M ra3aMmu https://m.edsoo.ru/7f416194
4.2 IlaByieHye SKUAKOCTH 5 Bubmuorexa LIOK
‘ a https://m.edsoo.ru/7f416194
bubmmnoreka HOK
4.3 A 6
TMoCepHOe AaBiIerie https://m.edsoo.ru/7f416194
44 IeyicTBYE XKUAKOCTY ¥ Ta3a Ha MOTPY>KEHHOE ; 3 Bbubmmoreka HOK
) B HUX TeJIO https://m.edsoo.ru/7f416194
Uroro 1o pasgeny 21
Paspen 5. Pa6oTa ¥ MOIHOCTD. DHEeprus
bubmnoreka HOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTD https://m.edsoo.ru/7f416194
Bubmmorexka [IOK
5.2 IT 5 1
POCTDIE MEXAHVSMBL https://m.edsoo.ru/7f416194
Bbubmmorexka IIOK
5.3 M 4 1
exaririeckas aHeprit https://m.edsoo.ru/7f416194
Uroro nio pasgeny 12
PesepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB IT1O I[TPOTPAMME 68 12



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

KoanuecTBO uacos DJIeKTPOHHbIE
HaummeHoBaHMe pa3fesioB U TeM (umdposBbie)
Ne m/m Kourponbubie IIpakTHueckue
MMpOrpamMmbI Bcero oOpasoBaTeJIbHbIE
paboThI padoThI
pecypchbI
Pasnen 1. TentoBbIe sIBJICHUS
1.1 CTpoeHye 1 CBOVICTBA BellleCTBa 7 Bubmiorexa [IOK
) P H https://m.edsoo.ru/7f4181ce
Bbubmmorexka LIOK
1.2 T 21 1 5
CIIOBHIE HPOHeceet https://m.edsoo.ru/7f4181ce
Uroro 1o pasgeny 28
Pa3zen 2. DneKTpuuecKue ¥ MariuTHbIE SIBJICHUS
91 DJIeKTpUYeCKye 3apsiabl. 3apssKeHHbIe Tela . 1 bubmoreka LIOK
) U UIX B3aMIMOJeIICTBIE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 IToCTOSIHHBIN 37EKTPUYECKIUI TOK 20 1 7 htl/tlpsjf:;l/:?elic]i).ru /764181 ce
Bbubmmorexka [IOK
2.3 M 6 1 1.5
ATHITHBIE ABTICHA https://m.edsoo.ru/7f4181ce
2.4 DJIeKTPOMAarHUTHAST MHIYKIVS 4 Bubmorexa LIOK
) P FVRG https://m.edsoo.ru/7f4181ce
Uroro 1o pasgeny 37
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB IT10 ITPOT'PAMME 68 3 14.5



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

KoanuecTBO uacos DJIeKTPOHHbIE
HaumeHoBaHue pa3gesioB U TeM (undpossbie)
Ne ri/m Kourponbubie IIpakTHueckue
MMpOrpamMmbI Bcero oOpasoBaTeJIbHbIE
paboThI padoThI
pecypchbI
Pasgen 1. MexaHmuecKkue sIBJIeHUS
11 MexaHnueckoe OBUKEHME U CIIOCOOBI ero 10 1 Bbubmmoreka IOK
) ONMCaHUS https://m.edsoo.ru/7f41a4a6
Bbubmmorexka LIOK
1.2 B 7 20 1 3
SAVMOREHCTBIE T https://m.edsoo.ru/7f41a4a6
Bubmmorexka LIOK
1.3 3 10 3
AKOHDL COXPAHEHIA https://m.edsoo.ru/7f41a4a6
Uroro 1o pasgeny 40
Pasgen 2. MexaHnuecKkue KoJjie0aHys M BOTHbI
bubmnoreka HOK
2.1 M 6 7 3
CXAHIHECINE KOTEHARNA https://m.edsoo.ru/7f41a4a6
Bbubmmorexka [IOK
2.2 M .3 8 1 3
EXAHMHCCKIE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pasmeny 15
Pasnen 3. Dy1eKTpOMarHMTHOE I10JIe U 3JIEKTPOMarHuTHbIE BO/THbI
71 DJIEKTPOMArHUTHOE TI0JIe U 6 9 bubmoreka LIOK
) 3JIEKTPOMarHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Uroro 1o pasgeny 6
Pasnen 4. CBeToBbIe ABJICHUS
4.1 3aKOHBI pacCIpOCTPaHEeHUS CBETa 6 2 Bubmuorexa LIOK
' pactipoctp https://m.edsoo.ru/Tf41a4a6
4.2 JIMH3bI ¥ ONITHYECKNE TTPUOOPDI 6 3 bubmmoreka IHOK



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

4.3 PassnoskeHue 6e10ro cBeta B CIIEKTP 3 2 hitps-//m.edsoo.ru/7f41ada6
HWroro mo pasmeny 15
Pasgen 5. KBanToBbBIe IB/IeHUS
5.1 Hcnyckanue u MOIJIoNieHe CBeTa aTOMOM 4 1 Bubmorexa [OK
) y i https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHne aTOMHOTO fIpa 6 1 Bubmorexa LIOK
) P AP https://m.edsoo.ru/7f41a4a6
Bubmmorexka LIOK
5.3 q 7 1
AACPHBIE PeARTL https://m.edsoo.ru/7f41a4a6
Wtoro no paspmeny 17
Paspgen 6. IToBTOpUTEIbHO-0000IIAIONINI MOJY/Th
6.1 IToBTOpEHME M 0606IIIEHNE COOEP KAHMS 9 5 bubmnoreka HOK
' Kypca Gusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro 1o pasgeny 9
OBHIEE KOJIMYECTBO YACOB ITO I[TPOTPAMME 102 27



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

7 KJIACC
N Kosnuecrso yacos i Dy1eKTpOoHHbIE IU(PPOBHIE
o aTa
Tema ypoka Kontponbubie IIpakTnyeckue o0pa3oBaTeIbHbIE
n/m Bcero U3yUEHUS
padoThI paboThbI pecypchbl

1 ®usmuxka — Hayka o npupoge. SABiaeHus 1
TIPUPOBI
dusnueckue SIBJIEHNS 1

3 ®dusnyeckye BeJIMUMHBI U UX U3MEpeHue 1
Ypok-uccienosanue "V3mepenne

4 TeMIIepaTypbl IIPU IOMOIIN KUAKOCTHOI'O 1 1
TepMOMeETpa U JaTuiKa Temieparypb”

s Mertoabl HayyHOTrO TTo3HaHMs. OnucaHue 1 Bubmmorexka LIOK
(pusMuecKkux ABJIEHMI C IIOMOIILIO MOJEIEN https://m.edsoo.ru/ff09f72a
Ypok-ucciegonanue "TIpoBepka roTesbl:

6 IaJbHOCTD TIOJIETA 1IApUKa, MTYIIEHHOTO ] ]

TOPU30HTAJIbLHO, TeM OOJIbliie, YeM O0JIbIlle
BBICOTA ITyCKa"
Crpoenne BemectBa. OIbITHI,
bubmnoreka HOK
7 IIOKa3bIBaIOIIE OMCKPETHOE CTPOEHM e 1
https://m.edsoo.ru/ff09fe0a
BelllecTBa
bubmnoreka HOK
8 I BU>KeHMe JacTull BellecTBa 1
https://m.edsoo.ru/ff0a013e
VYpoxk-ucciegoBaune « ONbIThI IO

9 HabJII0JIeHNIO TeIJIOBOTO PaCIlVPeHNs 1 1
rasoB»

10 ArperaTHble COCTOSTHMSI BeIlleCTBa 1

1 Ocob6eHHOCTH arperaTHbIX COCTOSIHMI BOZBI. 1 bubmnorexka LIOK

O60611enne o pasgeny «IleppoHavyasbHbIE

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBeleHNs O CTpPOEHMMU BellleCTBa»

Mexannueckoe nBuskeHne. PaBHomepHoe 1 Bbubmmoreka IIOK
12
HepaBHOMEPHOE IBUsKEHME https://m.edsoo.ru/ff0a05c6
13 CkopocTtb. Enunautib ckopoctu Bubmuorexa LIOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myT 1 BpeMeHn IBUKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 Wnepunsi. Macca — Mepa MHEPTHOCTHU TeJT Bubmorexa LIOK
https://m.edsoo.ru/ff0a0c10
16 ITnotHOCTD BemiecTtBa. Pacuetr macchl 1 Bubmmorexka LIOK
o6bema TeJjia Mo ero IMIOTHOCTU https://m.edsoo.ru/ffO0a0fee
17 JlaboparopHast pabora «OnpeneeHne
IJIOTHOCTY TBEPIOTO TeyIa»
18 Perienne 3agau no teme "II7I0THOCTD bubmnoreka HOK
Belecrsa’ https:/m.edsoo.ru/ff0al23c
19 Cusa Kak XapakTepuCcTuKa B3aMMOIeCTBUS
tei. Cuita yrpyroctu. 3akoH ['yka
JlabopaTopHas pabora «13yueHue
20 3aBUCMMOCTH pacTsskeHus (medopmarim)
MIPY>KVHBI OT MIPUJIOSKEHHOW CUJTBI»
21 [[IBnenne Tarorenus. Cuna TsxkeCcTn
CBSI3b MEKITY CUJION TSIKECTU M MacCom
22 Tesa. Bec Tﬂeia. Pentenye 3amau o reme BuGmorexa [OK
" " https://m.edsoo.ru/ff0al778
Cuna TsR€CTH
93 Cuna TsoKecTM Ha APYTUX TJIaHeTax. Bubmmorexka IIOK
@usnyeckue XxapakKTepUCTUKY TUIaHET https://m.edsoo.ru/ff0al502
24 Nsmepenne cuin. [lunamomeTp Bubnvorexa LIOK
https://m.edsoo.ru/ffO0al8cc
25 Bec tena. HeBecomocTb BuGmiorexa LIOK

https://m.edsoo.ru/ff0al778



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
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

CroxkeHue IBYX CUJI, HAIIPaBJIEHHBIX IO

bubmmoreka HOK

26 omHOM mpsiMoy. PaBHOIENCTBYIOIIAS CUJT https://m.edsoo.ru/ff0ala70
97 Pemrenne 3amau 1o teme
"PaBHOmelicTBYIOIIAS CT"
Cuna TpeHus u eé Buabl. TpeHue B mpupoe bu6mmoreka IIOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopHas pabora «/3ydyeHue
29 3aBMCHMMOCTM CUJIbI TPEHUST CKOJIbKEHUSI OT bu6mmoreka IIOK
CWIbI TaBJIEHUS U XapaKTepa https://m.edsoo.ru/ffO0alcc8
COIPUKACAIOIINXCS TTOBEPXHOCTEN»
20 PemeHmeu 3a7a4 Ha ?HPGHEHEHMG
PaBHOJIEVICTBYIOILIEN CUJTBI
Pemrenne 3amau o remam: «Bec Tena»
31 «Fpa(bl/mecxnoe n300paskeHune Cu», <<C’I/IIII:I», Bubmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOmENCTBYIOINIAS CUJT»
KonTposnbHas pabora 1o temam:
32 «MexaHnueckoe aBvskeHne», «Macca,
TJIOTHOCTb», «Bec Tena», «I'padpuyeckoe
usobpaskeHne cui», « Cubi»
Hasnenne. CriocoO6bl YMEHbIIIEHNS U bubmmoreka ITOK
33
yBeJIMUeHus TaBaeHust https://m.edsoo.ru/ff0a20a6
24 HaBsieHye rasa. 3aBMCHMMOCTD JaBJIeHUS rasa Bbubmmorexka [IOK
OoT 06bEMa, TEMITEPATYPbI https://m.edsoo.ru/ff0a2376
35 [lepemaua naBeHMs TBEPABIMM TeJaMMU, bu6mmoreka HOK
SKMIKOCTSIMM U TasaMy. 3akoH ITackas https://m.edsoo.ru/ff0a25b0
HaBjieHre B SKMIKOCTY U ra3e, BBI3BAHHOE Bubmmoreka IOK
36 .
IEeMCTBUEM CUJIBI TSIKECTU https://m.edsoo.ru/ff0a2718
%7 Pernrenne 3agau no teme «/laByieHne B bu6mmoreka HOK
SKUIKOCTU U ras3e. 3akoH ITackansa» https://m.edsoo.ru/ff0a2826
38 Coob1aromyecs CoCyabl bubmnorexka LIOK



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
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
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https://m.edsoo.ru/ff0a2970

Bbubmmoreka IIOK

5 I uApaBmieckiit mpece https://m.edsoo.ru/ff0a3136
40 Masnometpsl. [TopIitHeBO SKMAKOCTHBIN
Hacoc
41 ATmocdepa 3eMiu 1 IPUUMHBI €€ bubmmoreka IHIOK
CYIIIeCTBOBaHMSI https://m.edsoo.ru/ff0a2b5a
Bubmmoreka IIOK
42 Bec Bosgyxa. AtMmocdepHoe maBieHne hitps://m.edsoo.ru/ff0a2bsa
43 Nsmepenne atmochepHoro masiaenust. OTbIT bubmoreka IHOK
Toppuuenn https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(EpPHOro JaBJIEHUS OT bub6moreka IIOK
BBICOTBI Hafl YPOBHEM MODSI https://m.edsoo.ru/ffO0a2fc4
bapomerp-anepona. ATmocdepHoe maBaeHNue bubmoreka LIOK
45
Ha pas/IMYHbIX BbICOTAX https://m.edsoo.ru/ffO0a2fc4
46 Pemrenne '?a;[aq mo Teme " ATmocdepHoe
IaBJIeHNE
47 IeiicTBUe KUIKOCTU ¥ Ta3a Ha MOrPyKeHHOe bub6moreka IIOK
B HUX TeJIo. ApXumeaoBa cuja https://m.edsoo.ru/ff0a3276
JlaboparopHast pabora «OnpeneeHne
48 BbITaJII)KMBZIomeII)Z CUJIBI, nef?cqiy}omeﬁ Ha Bubmorexa [IOK
https://m.edsoo.ru/ff0a33fc
TEJI0, IOTPY>KEHHOE B SKUIKOCTb»
JlaboparopHast pabora 1o TeMe
49 «HccmepgoBaHye 3aBUCHMMOCTY Beca TeJjla B bubmnorexka LIOK
BOJIe OT 0O'bEMA IMOTPYKEHHOM B JKMUIKOCTD https://m.edsoo.ru/ff0a3514
YyacTy Tesa»
50 [TnaBaHme Ten Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3a96
51 JlabopartopHas pa6ota "KoHcrpyuposanue

apeoMeTpa MM KOHCTPYyUpOBaHMeE JIOOKN U
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https://m.edsoo.ru/ff0a2b5a
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orpeesieHne eé rpy30noabEMHOCTH

Pernrenne 3agay I10 TeMaM: «ITnaBanne

52 cynoB. BosgyxomniaBanue», «JlaBieHne Bubmiorexa LOK
. https://m.edsoo.ru/ff0a3654
TBEPIIbIX TeJI, SKUIKOCTEN U ra30B»

5z KonTpospbHas pabora o teme «JlaByieHne
TBEPIIbIX TeJI, SKUIKOCTEN U ra30B»

Bbubmnorexka LIOK

>4 Mexarieckast padora https://m.edsoo.ru/ff0a3f82

55 MoiHocTb. EAMHUIIBI MOILIHOCTH Bubmiorexa HOK

https://m.edsoo.ru/ff0a3f82

56 Ypok-ucciemoBanue "Pacuét MOIIHOCTH, !
pasBMBAEMOI P MOAbEME I10 JiecTHuIE"

57 ITpoctbie mexanusmbl. Peiuar. PaBHOBecue
CUJI Ha pblyare
Ppruaru B TexHuKe, OBITY U IIPUPOIE.

58 JlabopaTtopHast paboTa <<SII/ICCJIpeI[Iz)B§HI/Ie 0.5 Bubmuorexa TIOK

. https://m.edsoo.ru/ff0a478e
YCJIOBMIA paBHOBECHUSI pbluara»
Penteune 3anmau mmo treme « Y CJIoBUS bubmnoreka HOK

59
paBHOBECHS pblUara» https://m.edsoo.ru/ff0a48a6
KosdduumeHT nosesHoro geincTust

60 MexaHusma. JlabopaTopHas paboTa 0.5
«W3mepenne KI1JI HaKJIOHHOV TJIOCKOCTH»

61 Pemenne 3amau o treme "Pabora, bubmnoreka LIOK
MoIHocTh, KITI" https://m.edsoo.ru/ff0a4c48
Mexannueckas sHeprust. Kunetuueckast u bubmnorexka LIOK

62
MOTeHIIMaIbHAs SHEePTUsI https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEeHMsI MeXaHUUeCKOM SHEePT UM Bubmiorexa LIOK

https://m.edsoo.ru/ff0a4360

64 Y POK-3KCIIEpUMEHT TI0 TeMe 1

"DKCIIepMMEHTaIbHOE OIpefiesIeHe



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
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https://m.edsoo.ru/ff0a4360

M3MEeHEeHMST KMHeTUUYECKO! U MOTeHIIMaIbHOM
SHEPruy IpU CKaThIBAHUM TeJIa MO
HAaKJIOHHOM TIOCKOCTH"
65 KoutposbHast pa6ora 1o teme «Pabora u 1 1
MOIIIHOCTb. DHEPIUSI»
PesepBHbIit ypok. PaboTa ¢ TekcTamu 1o bubmmoreka IIOK
66 " " 1
Teme 'MexaHndyeckoe OBVKeHUe https://m.edsoo.ru/ff0adeeb6
Pe3sepBublil ypok. Pabora ¢ TekcTamu 1o
67 o ep" Ta zfp o TS o o 1 Bbu6nmoreka HOK
TeM BJIEHME TBEPIBIX TeJI, SKUAKOCTEN U
" pa > A https://m.edsoo.ru/ffO0a4ffe
rasoB
68 PesepBHbIi ypok. Pabora ¢ TekcTamu 1o 1
teme "Pabora. MoiiHocTs. DHeprus'
OBLIEE KOJIMYECTBO YACOB IT10 ITPOTPAMME 68 3 12
8 KJIACC
N KoanuecTBo uacos I D/1eKTpOHHbIE N(PPOBHIE
o ara
Tema ypoka Konrponbasie IIpakTuueckue obpasoBaTesbHbIE
n/n Bcero U3y4eHUs
paboThI paboThI pecypchbi
OcHOBHbIE TOJIOKEHUS MOJIEKYISIPHO-
1 . YIp 1 bubmnoreka HOK
KMHETUYECKOM TeOpUM U UX OIbITHbIE
b https://m.edsoo.ru/ff0a5256
MTOATBEPsKIEHMS
2 Macca 1 pasmMep aTOMOB ¥ MOJIEKYJT 1
Mopenu TBEpAOro, XUIKOTO U bubmnorexka LIOK
3 . 1
ra3000pasHOro COCTOSIHUI BEIleCTBa https://m.edsoo.ru/ff0a540e
OO6bsicHeHME CBOVICTB TBEPIOT'O, SKUIKOTO U
4 ra3000pas3sHOro COCTOSHUI BEIeCTBa Ha !
OCHOBE IT0JIOKEHUI MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpUn
5 Kpucraymaeckne 1 amopdHbIe Teaa 1 bu6bmmorexka IIOK



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

https://m.edsoo.ru/ff0a5800

6 CmaunBaHye M KanuJJISIpHOCTb. bu6mmorexka IIOK
[ToBepXHOCTHOE HATSKEHNe https://m.edsoo.ru/ff0a5530
7 TemnoBoe pacimMpeHne 1 cxaTue Bubmorexa [OK
https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsI3b TemMIepaTypbl CO
CKOPOCTBIO TEIJIOBOT'O JIBVKEHMSI YaCTUI]
Buyrtpennss sueprus. Crioco6bl M3MeHeHMs bu6mmorexka IIOK
9 .
BHYTPEHHEN SHEPIrUM https://m.edsoo.ru/ff0a5c60
10 Bunpr Terionepemaun BuGmorexa [OK
https://m.edsoo.ru/ff0a6412
Ypok-koHpepenius "TIpakTiuueckoe
11 I/I(IIJHOIIB?,O]i.HI:I)/Ie ;lennoml?lx CBOJICTB BeleCTB Bubmrorexa LIOK
. https://m.edsoo.ru/ff0a65c0
Y MaTepuaioB B IeJISIX SHEepProcOepesKeHmst
12 KommnuectBo Tennorsl. Y nenabHas bubmnoreka HOK
TeIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHMe TeIJI0BOro bajaaHca. bu6anoreka IIOK
Teryioo6MeH 1 TeryioBoe paBHOBeCHe https://m.edsoo.ru/ff0a7088
JlabopaTtopHas pa6ota "VcciaenoBaHue
14 ﬂBneIfM;[ TI:JHJIO(I))6MeHa npu CMIeL]_LII/IBaHI/II/I BuGmorexa [OK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOV U TOPSTYEN BOZBI
Pacuet KonyecTBa TEIUIOTHI, HEOOXOIMMOTO
15 IJISI HarpeBaHusI Tejla U BbIJEeJISIeMOro UM
TIpY OXJIASKIEHUN
JlabopartopHas pa6ota "Ornpepeenne bubmoreka LIOK
16 . "
yIeJIbHOM TEIJIOEMKOCTH BellleCTBa https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IejIbHasl TelyIoTa Bubmmorexka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBepHEBaHMe bubmnorexka LIOK

KpUCTaJVIMYECKUX TeJl. V,ELEJ'II)HEU{ TeIioTa

https://m.edsoo.ru/ff0a71d2
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IJIaBJIEHUS

19 JlabopaTtopHas pa6ota "OrnpepeieHne bu6mmorexka IIOK
yIeJIbHOJ TeIJIOThI IJIaBJIeHus Jibaa” https://m.edsoo.ru/ff0a72fe
20 [Tapoob6pasoBaHue ¥ KOHIEHCAIMS. bu6bmmoreka IHOK
Ucnapenne https://m.edsoo.ru/ff0a740c
Kunenmne. Y genbHas Teriora
91 mapoo6pa3oBaHMsI ¥ KOHJEHCAIVN. bubmmoreka IHOK
3aBMCUMOCTD TeMIIEPATYPbl KUTIEHNS] OT https://m.edsoo.ru/ff0a786¢
aTMocthepHOro JaBjIeHMs
Bnaxknocts Bo3gyxa. JlabopaTopHast pabota
22 "Onpenenenne gZHOCMTean:Ioﬁ I;naxiocm Bubmuorexa TIOK
" https://m.edsoo.ru/ff0a7628
BO3ayXa
93 Pelrenne 3amau Ha orpefesieHe BIaKHOCTU
BO3ayXa
[TpuHIIMIIBI paGOTHI TEIIJIOBBIX ABUTATEJIEN.
24 [TapoBas Typ6uHa. [IBuraTesib BHyTpPEHHETO
CropaHust
95 KII[ TenioBoro gBuraress. TerioBbie Bubmmoreka IOK
IBUTATEIM U 3alLMATa OKPYSKAIOIIEN CPebI https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHEeHMs U IIpeBpalleHNs] SHePT U
B TEIUIOBBIX ITpoIeccax
[TogroroBka K KOHTPOJILHOM paboTe 1o Teme
27 "TSHJIOBIJIE SIBJIEHI/ISf. I/ISMeHeIime Bubmorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSTHUI BeIecTBa
KounTtposnbhas pabora no teme "TerioBbie ) Bu6miorexa LIOK
28 sBJIeHMS. VI3MeHeHMe arperaTHbIX COCTOSTHUM
. https://m.edsoo.ru/ff0a86ae
BelllecTBa
29 DnekTpusanys Tel. Ba pona
3JIEKTPUYECKUX 3apsIIOB
30 Ypok-ucciegoBanme " DaeKTpu3aLysI T



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
https://m.edsoo.ru/ff0a83f2
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MHAYKIIMEN U IIpU COTIPUKOCHOBEeHMM "

BBaI/IMOJIEI‘/JICTBI/Ie 3apsKEHHDBIX TeEJI. 3aKkoH

Bubmmoreka IOK

31 Kynona https://m.edsoo.ru/ff0a87e4
OnekTpuyeckoe mnoje. HanpsskeHHOCTD
32 BHeKT;)I/I‘IeCKOI‘O TTIOJISI. HpI/IIDHLU/IH Bubmorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYIEPIIO3UIINY JIEKTPUUECKUX TTOJIeN
%3 Hocurenn snekTpmyeckux 3apsigoB.
DyiemeHTapHbIN 3apsaa. CTpoeHue aToMa
24 [TpoBOmHUKM U IUSIEKTPUKA. 3aKOH bubmnoreka HOK
COXpaHeHMsI JIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
75 Pernienne 3amau Ha MpuMeHeHNe CBOVICTB Bubmmorexka IIOK
9JIEKTPUYECKUX 3apsIIOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUI TOK, YCIOBMUS €ro
36 cymecIT)BOBaHmI. I/Ic;ZqHMKM Bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKa
37 leiCTBUST 37IEKTPUYECKOTO TOKa Bubmuorexa IIOK
https://m.edsoo.ru/ff0a96b2
Ypok-ucciegosanue "JleiicTBue
38 9JIEKTPUYECKOTO I0JIST Ha IPOBOIHUKHA U 1
IOU3IeKTPUKM"
29 DJIEKTPUYECKUI TOK B META/IIIAX, SKUIKOCTIX bu6anoreka IIOK
u rasax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYecKasi Liellb ¥ €€ COCTaBHbIE YaCTU
Cuna toka. JlaboparopHas pabota bubmoreka LIOK
41 " " 0.5
W3mepeHue 1 peryampoBaHue CUJIbI TOKa https://m.edsoo.ru/ff0a8bd6
DJIeKTpUYecKoe HalpsbkeHne. BoybT™merp.
42 J'[a6opl:1TopHaﬂ pa6oza "N3mepenne u ’ 0.5 Bubmorexa LIOK
. https://m.edsoo.ru/ff0a9%e14
peryJMpoBaHye HaTPSKeHMST
43 ConpoTusieHne TpOBOTHMUKA. Y AEIbHOE bubmnorexka LIOK

COIIPOTHMBJIEHME BellleCTBa

https://m.edsoo.ru/ff0aa738
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JlabopaTtopHas pabora "3aBUCUMOCTb
3JIEKTPUYECKOT'O CONPOTUBIICHNUS

Bbubmnorexka LIOK

44 MPOBOJHMKA OT €ro AJIVHBI, IIOIIAIN https://m.edsoo.ru/ff0aa738
ITOIIePEeYHOro ceueHus 1 matepuaaa”
3aBUCUMOCTb CUJIbI TOKA OT HaIIPSI>KEHMSI. Bbubmnorexka LIOK
45
3akon Oma 151 yJacTka Lenm https://m.edsoo.ru/ff0aa44a
JlabopaTtopHas pa6ota "VcciaenoBaHue
46 3aBMCMMOCTY CWMJIbI TOKA, UAYIIETO Yepes Bubmmoreka IIOK
Pe3UCTOp, OT COMPOTUBJIEHNST Pe3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsbKeHus: Ha pe3uctope”
47 ITocnegoBaresibHOE U MapaslyieJibHOe
COoeIViHEeHMSsI POBOIHMUKOB
Jla6opaTopHnas pabora "IIpoBepka mpasusia
48 CJIOKEHUS HAIIPSDKEHUI TPy bu6anoreka IIOK
I10CJIEIOBATE/IbHOM COEIMHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pesucTopoB”
JlabopaTtopHas pabota "IIpoBepka mpaBuia
49 11 CII/)IJIbI I;‘OKa Ir)IpM napanIJ)Iean:IOM ’ Bubnmorexa LIOK
" https://m.edsoo.ru/ffOaadle
COeIVHEHUY PE3UCTOPOB
50 Pemenne 3amau Ha nmpuMeHeHue 3akoHa Oma bubmnoreka HOK
IJISL Pa3jIMIHOI'O COeIVIHEHMSI ITPOBOIHMKOB https://m.edsoo.ru/ffOaaf8a
51 PaboTa 1 MOIITHOCTb 2JIEKTPUYECKOTO TOKA. bubmnoreka HOK
3akoH [I;xkoysi-JIeHna https://m.edsoo.ru/ff0ab124
5 JlabopaTtopHnas pabora "Omnpenenenne bubmmoreka IIOK
PaboThI ¥ MOLIHOCTH 3JIEKTPMUYECKOro TOKA" https://m.edsoo.ru/ff0ab3e0
OneKTpuYecKue 1eny 1 moTpeduTenmn
53 BHEKT;M‘IECKOIZ SHepruu B 61:I)>ITY. KopoTtkoe Bubmorexa LIOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHVe
'IV_IO,I[FOTOBKa K KOHTPOJIbHOM paboTe 1Mo Teme Bu6miorexa LIOK
54 OJeKTpuYecKue 3apsiabl. 3apsskeHHbIe Testa

U ux B3aumogeiictBys. IToCcTOSTHHBIN

https://m.edsoo.ru/ff0abd2c
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9JIEKTPUYECKUI TOK"

KoHTposibHas pabora 1o Teme
"DieKTpuUecKue 3apsifbl. 3apsKeHHbIe Tesia

Bbubmmoreka IIOK

55 . .
U uX B3aumomencTsus. I1ocTOSHHbBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUIA TOK"
56 [TocTostHHBIE MAarHUTBI, UX B3aMMOJIEIICTBIE
Vpok-uccienosaume "Vizyuenue mosen bubmmorexka HOK
57 " 1
MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarxauTHoe nosie. MaruuTHoe mnoJjie 3eM/Iu U bubmnoreka HOK
58
ero 3HaueHue I XU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmbIT Dpcrena. MarHuTHOE ToJIe
bubmnoreka HOK
59 3JIEKTPUYECKOr0 TOKa MaruurHoe Ioje
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[TpumMeHeHMe 3/IeKTPOMArHUTOB B TEXHMKE.
" . bubmoreka IHOK
60 JlabopaTopHas pabora "V3yueHne genCTBUS 0.5
" https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO I10JIS1 Ha MMPOBOJHMUK C TOKOM
DJIEKTPOABUTaTe/Ib IOCTOSIHHOI'O TOKA.
Hcnonb3oBaHye 3/IeKTpoABUraTe el B
61 . Bubmmoreka IOK
TEXHUYECKUX YCTPOICTBAX M Ha TPAHCIIOPTE.
. https://m.edsoo.ru/ff0ac86¢
JlabopaTopHas pabora "KoHcTpyupoBaHue u
u3yueHme paboThl 3J1€KTpOaABUraTes s
62 OmnbiTel Papagest. 3aKOH 3JIEKTPOMArHUTHOM
unaykuyu. [IpaBuio JleHia
DnektporenepaTop. Cnocobbl HOTYyUEeHUS
63 37IEKTPUYECKOI SHEPTUU. DJIEKTPOCTAHIINA
Ha BO30OHOBJISIEMbIX MCTOYHMKAX SHEPIUN
64 INoaroroBka K KOHTPOJILHOM paboTe o Teme
"DJIeKTpUYeCKue M MarHUTHbIE SIBJICHUS"
65 KonTposbHas pabora 1o teme bu6bmoreka IIOK

"DnexTpuueckme U MarHUTHbIE IBJIeHUs"

https://m.edsoo.ru/ff0acb14



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
https://m.edsoo.ru/ff0acb14

PesepsHbIi1 ypok. PaboTa ¢ TekcTamu 1Mo

Bbubmnorexka LIOK

66 Teme "TeruioBbie sIBIeHUS" ! https://m.edsoo.ru/ff0acc5e
67 PEBEI)']'SHbIﬁ YPOK. lia60Ta C TeKCTaI\:m no" 1 bu6mmorexka IIOK
Teme "' TIOCTOSIHHBIN 3JIEKTPUYECKUIA TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHbIi1 ypok. PaboTa ¢ TekcTamu 1o 1
tTeme "MaruuTHble siBJIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 2 14.5
9 KJIACC
KonnuecTBo yacoB Tlara DJIeKTpOHHbIE IN(PPOBbIE
Ne i/t Tema ypoka oOpasoBaTeJIbHbIE
Bcero U3Y4YeHUST pecypcbi
1 Mexannueckoe aBuskeHne. MaTtepuasibHast 1
TOYKa
9 Cucrema orcuetra. OTHOCUTEIBHOCTh 1 Bubmmoreka IOK
MEeXaHMUYeCKOro IBVKeHUS https://m.edsoo.ru/ff0ad474
bubmnoreka HOK

3 PaBHOMEpHOE TPSIMOJIMHENHOE IBUKEHME 1

HepaBHOMepHOE TTPSIMOIMHETHOE
4 nBuskeHue. CpeaHsist M MIHOBEHHAsI 1
CKOPOCTb

https://m.edsoo.ru/ff0ad19a

[TpsimonHeTHOe paBHOYCKOPEHHOE
IBIDKeHMe. Y CKopeHue

CKOpPOCTb MPSIMOJIMHENHOTO

6 paBHOYCKOpeHHOTO ABMskeHus1. ['padumk 1
CKOPOCTU
JlabopartopHas pa6ota "Ornpepesenne

7 YCKOpPEeHUsI TeJIa P PaBHOYCKOPEHHOM 1
IBVKeHUM 110 HAaKJIOHHOM TJIOCKOCTH"

Bubmmorexka IIOK
https://m.edsoo.ru/ff0ad8d4

bubmnorexka LIOK
https://m.edsoo.ru/ff0adb18
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8 CBobonHoe nmagenne ten. OnbiTel ['annies
9 Heame o s T butmrorera LIOK
https://m.edsoo.ru/ffO0ael76
" YTJIOBasi CKOPOCTH
10 LenTpocTpemMuTe/ibHOE YCKOPEHME
11 ITepsoiit 3akoH HbtoTOHA. BekTOp CHsthI Bubmorexa LIOK
https://m.edsoo.ru/ffO0ae612
12 Bropoit 3akon HeioToHa. bu6mmoreka IIOK
PaBHOmencTByIOMIas cuia https://m.edsoo.ru/ff0ae72a
13 Tpetnit 3akon Heiotona. Cyneprosutyst bubmoreka IHOK
ni https://m.edsoo.ru/ff0ae982
14 PelreHne 3aau Ha IpyMeHeHE 3aKOHOB bubmmoreka HOK
Hprorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. 3akoH ['yka Bubnuorexa [IOK
https://m.edsoo.ru/ffOaeca2
16 Peirenne 3amau o reme «Cuita yrmpyroctum»
17 JlaboparopHast pabora «OnpeneeHne bub6moreka IIOK
SKECTKOCTY MIPYSKUHBI» https://m.edsoo.ru/ff0aee28
18 Cytna Tperms Bubmmorexka [IOK
https://m.edsoo.ru/ff0af738
19 Pemnienne 3amau o teme «Cusa TpeHUsI» Bubnmorexa LIOK
https://m.edsoo.ru/ffO0afa26
20 JlabopartopHas pa6ota "Ornpepesienne bu6moreka IIOK
KO3 PuIMeHTa TPEHNUS CKOJIbKEHNS " https://m.edsoo.ru/ffO0af8be
91 Pemrenne 3amayu o teme "3aKOHBI Bu6moreka IIOK
Hetorona. Cuia ynpyroctu. Cuiia Tpexust” https://m.edsoo.ru/ffO0afb8e
22| revowemn Yeroperns cocbinmior bsmrorera LIOK
S — https://m.edsoo.ru/ff0af044
23 VYpok-koHpepeHuyus " [IBuskeHme Tes
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BOKPYT I'PaBUTALMOHHOTO LIEHTPa
(Conueunas cucrema). ['amakTnku"

94 Perienne 3agau no teme "Cuiia TSOKeCTU U Bubmmoreka IOK
3aKOH BCEMMPHOTO TATOTEHMUS " https://m.edsoo.ru/ff0af5f8
95 [TepBast KocMyYecKkast CKOPOCTb. bubmmoreka IHOK
HeBecomocTh 1 meperpysku https://m.edsoo.ru/ffO0af33c
PaBHOBecue MmaTepmagbHOI TOUKM.
2% AobcomoTHO TBEpHOe Tesio. PaBHOBecue bubmmoreka IHOK
TBEPJIOTO TeJIa C 3aKPEIVIEHHON OChIO https://m.edsoo.ru/ffO0afe36
BpallleHNsI
27 MowmeHT cubl. LleHTp TsIxkecTn
28 Perienne 3agau no teme "MOMEHT CUJIBL. bubmnoreka HOK
Llentp TsReCTH" https://m.edsoo.ru/ff0b02b4
[TogroroBka K KOHTPOJILHOM paboTe Mo
29 Telv?e "MexaHquCK(l)je ,[[BI/I)KQII-)II/Ie. Bubmrorexa LIOK
. " https://m.edsoo.ru/ff0b0408
BsaumoperctBue Ten
KonTposbHas pabora 1o teme
30 "MeXIé)lHI/I‘—IeCK(I))e IBUKEHMe. BuGmorexa [TOK
. " https://m.edsoo.ru/ffOb06ec
BsaumoperctBue Ten
Nmnyabce Tena. UMmyabe cuibl. 3aKOH
31 COXpZHEHI/IH MMnyana. Yupyroe u Bubnuorexa [IOK
N https://m.edsoo.ru/ffOb07fa
HEeYIIPyToe B3aMO/IeICTBUE
29 Perienne 3agau no teme "3akoH bubmnoreka LIOK
COXpaHeHMust UMITyJibca" https://m.edsoo.ru/ffOb096¢
%3 Ypok-koHpepeHius "PeakTuBHOe
IBV>KEHME B IPUPOJIe U TeXHUKe"
34 Mexannueckast paboTa 1 MOIIIHOCTb Bubnuorexa LIOK
https://m.edsoo.ru/ffOb0a84
35 Pabora cuiibl TSIsKeCTH, CUITbl YIIPYTOCTU U bubmmoreka IHOK

CHUJIbI TPEHUA

https://m.edsoo.ru/ffOb0db8
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JlaboparopHast pabora «OnpeneeHue
paboThl CUJIBI TPEHUS TP PABHOMEPHOM

36 IBVKEHUM TeJIa 110 TOPU30HTATbHOM
MTOBEPXHOCTU»
37 Css13b sHeprum 1 pabotsl. [ToTeHIMambHAS
SHeprust
23 Kunetnueckas sHeprus. Teopema o bu6mmoreka IIOK
KMHETUYECKOM SHEePIUmn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMSI SHEPTUY B MeXaHMKe
40 JlabopaTopHas pabora «V3yuyeHue 3akoHa bubmmoreka LIOK
COXpaHEeHMs SHEPT UM » https://m.edsoo.ru/ffOb12fe
41 KomnebarenbHoe OBMKeHMe U ero bubmnoreka HOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
4 3aTyxarolye Kosiebanust. BeIHYKIeHHbIE Bbubmmorexka LIOK
KoJiebanmsi. Pe3oHaHc https://m.edsoo.ru/ffOb20f0
43 MareMaTuueCcKui1 ¥ MPY>KUHHBIA MasiTHUKA
Ypoxk-ucciemoBanme «3aBUCUMOCTD
44 Hé)pnona Ko§e6aHM171 OT KeCTKOCTU BuGmorexa [TOK
https://m.edsoo.ru/ff0b197a
MIPY>KMHBI ¥ MAcChl Ipy3a»
45 [TpeBpaitieHe sHEPrUM MIPU MEXAaHUIECKUX
KOJIeOaHMSIX
JlaboparopHast pabora «OnpeneeHmne
46 qaCTol')rbl Mpneplfona Kone6aEMII;I Bubmuorexa IIOK
https://m.edsoo.ru/ffOblaec
MPY>KMHHOT'O MasiTHUKAa»
JlabopaTopHas pabora «IIpoBepka
47 HesaBI:Acmgocmpnepmona lf)oneé)aﬂmﬂ rpy3a, Bubnuorexa LIOK
https://m.edsoo.ru/ffOb197a
MOABEIIIEHHOTO K HUTH, OT MacChl rpy3a»
Mexannueckue BoyiHbl. CBOMCTBA Bu6morexa LIOK
48 MexaHuvyeckux BoJiH. [IpogosbHble U

IIoriepevyHbi€ BOJITHbI

https://m.edsoo.ru/ffOb21fe
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49

Ypok-koHpepeHuus "MexaHnueckne
BOJIHBI B TBEpHIOM Tesie. CelicMUYecKue
BOJIHBI"

50

51

3ByK. Pacripocrpanenne 1 oTpaskeHmne
3BYyKa

Ypok-uccienosanue "Habmonenne
3aBMCMMOCTY BbICOTHI 3ByKa OT YacCTOThI"

52

53

54

I'poMKOCTb 3BYKa 1 BbICOTA TOHA.
AKYyCTUYECKUI pe30HaHC
Ypok-koHpepeHius "ViIbTpasByK 1
uH(}pa3ByK B MpUpoje U TeXHuke"
[ToaroroBka K KOHTPOJIbHOI paboTe 1Mo
Teme "3aKOHbI cOXpaHeHMs1. MexaHuuyeckue
KOJj1e6aHms ¥ BOJIHBI"

bubmnoreka HOK
https://m.edsoo.ru/ffOb23ca

bubmnoreka HOK
https://m.edsoo.ru/ff0b25f0

55

KounTtposnbHas pabora 1mo teme "3aKOHbI
coxpaHeHus. MexaHuyeckue KojeGauus u
BOJIHBI"

56

57

DJIEKTPOMATrHUTHOE TIOJIE.
DJIEKTPOMArHUTHbBIE BOJIHBI

CsoiicTBa 9JIEKTPOMAarHUMTHBIX BOJIH

Bbubmmorexka [IOK
https://m.edsoo.ru/ffOb2abe

58

Ypok-koHbepeniius "llIkara
9JIEKTPOMArHUTHBIX BOJIH. VcIonb3oBaHme
9JIEKTPOMArHUTHBIX BOJIH JIJIT COTOBOIA
cBs3n”

Bbubmmorexka IIOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccienoanue "V3yueHme cBOICTB
3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO
Mo6mIbHOTO TesedoHa"

Bubmmorexka IIOK
https://m.edsoo.ru/ffOb2c6¢

60

61

Permtenne 3a/lad Ha orpenesjieHne 4aCTOThI U
JOJIMHbI BHEKTpOMaFHMTHOﬁ BOJIHBI

BJTEKTpOMaFHI/ITHaH IIpupoaa CBETa.

bubmnorexka LIOK



https://m.edsoo.ru/ff0b23ca
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Cxopoctb cBeTa. BosiHOBbBIE CBOMCTBA CBETa

https://m.edsoo.ru/ff0b31d0

Wcrounnku cera. [TpsimosmHeiiHOe

Bubmmoreka IOK

62 pacmpocTpaHenme cBera. 3aTmenns CojiHIa hitps://m.edsoo.ru/ff0b3658
u JIyHbI
3aKOH OTpaskeHMsI CBeTa. 3epKasia.
63 PemeHmepsanaq Ha anMeHelzme 3aKOHa BuGmorexa LIOK
https://m.edsoo.ru/ff0b38c4
OTpa’keHusl CBeTa
64 [Tpenomnenne cBeta. 3aKOH MPETIOMJIEHMS bubmmoreka IHOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TomHOE BHYTpeHHee OTpaskeHNe CBeTa.
65 I/ICHOJIBBOBZHie HOJIHOII‘)O BHYTPEHHETO Bubmuorexa IIOK
https://m.edsoo.ru/ffOb3c5¢c
OTpaskeHMsI B ONITUUECKMX CBETOBOAAX
JlabopaTtopHas pa6ota "VcciaenoBaHmue
66 3aBMCUMOCTH yTJIa IIPeJIOMJIEHNS] CBETOBOI'O
JIy4a OT yIJIa MajieHus Ha rpaHuiie "BO3myX-
crekyio""
Ypok-koHbepeHnus "Vicnonb3oBaHne
67 ITOJTHOTO BHYTPEHHETO OTPaykeHMs:
CBETOBO/IbI, OIITMKOBOJIOKOHHAS CBSI3b'
68 JInusbl. OniTHYecKast cuiia JIMH3bI BuGmorexa LIOK
https://m.edsoo.ru/ffOb3f2c
69 IMocTpoeHne M306paskeHMi1 B IMH3AX Bubnmorexa LIOK
https://m.edsoo.ru/ff0b444a
JTabopartopuast pabota "Onpenenexie
70 d)OKySHorz paCETOHHI/ISI " OIIJTTII[/IHGCKOfI Bubnuorexa LIOK
. " https://m.edsoo.ru/ff0b4206
CIJIBI COOMPAIOIIEN JIMH3bI
Ypoxk-koHpepenuus "Onruyeckue bu6anoreka IIOK
71 "
JIMH30BBbIE TIPUOOPHI https://m.edsoo.ru/ffOcOa7e
Bbu6mmoreka IOK
72 I'na3 Kak onTuueckast cucreMa. 3peHue

https://m.edsoo.ru/ff0b4684
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Ypok-koHpepenuus "edekTs! 3peHus.

73 "
Kak coxpaHuTtb 3peHue
| o S e
https://m.edsoo.ru/ff0cOf4c
CITeKTpaIbHbIX I1BeTOB. [lycrepcust cBeta
JlabopaTtopHast pa6ota "OIbIThI 11O
75 Pa3JIoKeHMIO GeJIoro cBeTa B CIIEKTP U bu6mmoreka IIOK
BOCIIPUSITHIO I[BETA IIPEIMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOJIIOeHNN yepe3 LBeTOBbIe (PYIIbTPHI"
Ypok-npakTukyM "'BosiHOBbIE CBOMCTBA
76 cBeTa: aucrepcys, uHTephepeHnus u
mudpakuys”
- OnbiThl Pesepdopma u miaHeTapHas bub6anoreka IIOK
MOJIeIb aToMa https://m.edsoo.ru/ffOc12a8
78 ITocrynatel bopa. Mopens aroma bopa
79 Wcnyckanne u norJonjeHne cBeTa aTOMOM. bubmmorexka LHOK
KsanThbl. JIMHeuaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukyMm "HabsoneHne crieKTpoB bu6anoreka IIOK
UCITYCKaHUS " https://m.edsoo.ru/ff0c1550
81 PanmoakTBHOCTD U €€ BUIbI Bubmiorexa HOK
https://m.edsoo.ru/ffOc1672
82 Crpoenne aTomHoro sapa. HykionHas bu6anoreka IIOK
MOJieJIb https://m.edsoo.ru/ffOcl8ac
83 PagnoakTuBHbIe mIpeBpaltienus. M30Tombl BuGmrorexa [OK
https://m.edsoo.ru/ffOclal4
Pentenne 3amau no teme: "PamyioakTBHbIE bubmnorexka LIOK
84 "
IIpeBpallleHns https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monypacmaga
36 VYpok-koHpepeHus "PagnoakTuBHbIE bubmmoreka IHOK

n3JjiyuyeHusd B nipupoae, MmeamuimHe,

https://m.edsoo.ru/ff0c2126
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TexHuke"

g7 Anepubie peakiyn. 3aKOHbI COXPAaHEHUS bu6mmoreka IIOK
3apsIiIOBOTO M MAaCCOBOTO UMCET https://m.edsoo.ru/ffOclc58
33 DHeprus CBsA3M aTOMHBIX sep. CBI3b bu6amoreka LIOK
MAacChbl ¥ SHEPTUM https://m.edsoo.ru/ffOcld7a
89 PemeHme" 3agau 1o teme "SdnepHbie
peaxkImmn
90 Peakiinm cuHTE3a U AeeHus sauep. Bubmmoreka IIOK
Ucrtounuku sHeprum CoHIIA U 3BE3[, https://m.edsoo.ru/ffOc1e88
Ypok-koHbepeHiius "SnepHas sHepreTmka.
91 HencTBUST pagyOaKTUBHbBIX MU3JTYUEHMI Ha
SKMBbI€ OpraHM3Mbl"
[TogroroBka K KOHTPOJILHOM paboTe 1o
92 TeMe " DJIeKTPOMarHUTHOE II0JIE. Bubmmoreka [IOK
DJIeKTpOMAarHuUTHbIE BOJIHbI. KBaHTOBbIE https://m.edsoo.ru/ff0c223e
apjieHus’
KonTposbHas pabora 1o teme
93 "DeKTpOMarHuTHOE IOoJIe.
OnekTpoMarHuTHbIE BOHBI. KBaHTOBBIE
apjieHus’
94 IToBTOpeHne, 0b6061IeHKE. JlTabopaTOpHbIE bub6moreka IIOK
paboThI o Kypcy "'BsaumMopeiicTBie e https://m.edsoo.ru/ff0c245a
IToBTOpenne, o6061IeHME. Pelrenne
95 pacquIiIblx 1/1’ Kaqch:BeHHblx 3a/1a4 1o TeMe Bubnuorexa LIOK
N N https://m.edsoo.ru/ff0c2572
TernoBble mpolecchl
[ToBTOpEHME, 06O6IIEHE. Pellienne
96 pacquliIbe I/I’ Ka‘IECH:BeHHbIX 33734 10 TeMe BuGmrorexa [TOK
N o https://m.edsoo.ru/ffOc2a22
KII TernioBbIX ABUTaTeENn
IToBTOpenne, ob6o061IeHMe. Pelllenne Bu6miorexa LIOK
97 pacUYeTHBIX M KaUeCTBEHHBIX 3a7a4 10 TEMeE

"KIT/I 2/1eKTpOoyCTaHOBOK"

https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

08 [ToBTOpEHME, 0606IIeHME. JTabopaTOpHbIe ] bu6bmmoreka IHOK
pa6oThl 110 Kypcy "CBeToBbIe SIBJIEHNS" https://m.edsoo.ru/ff0c2c52
[ToBTOpeHMe, 06061IeHNe. PaboTa ¢

99 TeKCTapMM no,Teme 'I'J;EIKOHBI COXpaHeHMs B 1 Bubmorexa LIOK

" https://m.edsoo.ru/ffOc2d6a

MeXaHMKe

100 [ToBTOpeHMe, 06061IeHNe. PaboTa ¢ ! Bubmmoreka IIOK
tekcTamu 1o teme ""Kosebanus v BOJIHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpEHme, o6061IeHMEe. PaboTa ¢ 1 bubmmoreka IHOK
TekcTamu 1o teMe "'CBeTOBbIE SIBJIEHUS https://m.edsoo.ru/ff0c3044
IToBTOpenne, o6061eHMe. Pabora c

102 TekcTamu 1o teMe "KBaHTOBas 1 simepHast 1
dusmka"

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHAJIbI IJ151 YYEHUKA

METOIUYECKUE MATEPUAJIbI IJI1 YUUTEJIA

N PPOBBIE OBPA3SOBATEJIbHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET






