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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma mo (u3uke cocTaBieHa Ha OCHOBE (emeparbHOM
paboueii mporpaMmbl 10 yuyeOHOMY mpeameTy «Du3nkay Ha YpOBHE OCHOBHOTO
oOuiero o0Opa3oBaHMsI C YYETOM IIOJOXKEHU M TpeOOBaHUM K pe3ysbTaTam
OCBOECHUsA Ha yriy0ia€HHOM ypoBHe, npenctaBieHHbIX B DI'OC OO0, a Takxke ¢
yu€tom paboueit mporpammbl BociuTanuss MBY «lllkoma Ne 41» u Konnenuuu
npenoaaBanus yaeOHoro npeamera «Dusukay.

PabGouass mporpamma mo ydyeOHOMY mnpenMery «Dusuka» (yriayOaEéHHBIN
YPOBEHb) BKJIIOYACT TMOSCHUTEIBHYIO 3alUCKy, COJEpKaHHe OO0ydYeHus,
IUTAHUPYEMBIE PEe3yJbTaThl OCBOCHHUS TPOTPpaMMBI 10 (PHU3WKE, TEMaTHYECKOe
TUTAHUPOBAHHUE.

Conmepxanne mporpamMmbl 1o (U3MKE HAMpPABICHO Ha YIOBIECTBOPEHHE
TIOBBIIIICHHBIX  3aPOCOB  OOYYArOMIMXCS, CTPEMSIIMXCA K Oolee TIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUM, U Ha (OPMHUPOBAHHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydarommuxcsi. B mnporpamvme 1o (u3uke yYUTHIBAIOTCSA
BO3MOXXHOCTH Yy4yeOHOro mpemmera B peanusanuu TtpeboBanuit ®I'OC OO0 k
TJTAHUPYEMBIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yJIbTaTaM OOy4eHHs, a TAaKKe
MEXIPEIMETHBIC CBS3M ©CTECTBCHHO-HAYYHBIX YUYCOHBIX IMPEAMETOB Ha ypPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

dusnka SABISIETCS CUCTEMOOOpPA3yIOMIMM  JIIi  €CTECTBEHHOHAYYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB
W SIBJICHUM, H3y4YaeMbIX XUMHUEH, Ouosioruerd, acTpoHomMued u (¢GU3NUYECKON
reorpadueii, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYH) KApTUHY MHpa,
MPENIOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHsS HAyYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0A MOTYy4YEeHUS! JOCTOBEPHBIX 3HAHUN O MUPE.

OpHa u3 TIaBHBIX 33729 (PU3NIECKOro 00pa3oBaHus B CTPYKTYPE OOIIETO
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3ydenune ¢uzukn Ha yriayOJEHHOM YpOBHE TMpEAroJiaraeT yBEPEHHOE
BJIAJICHUE CJIe Iy IOLIUMU KOMITETEHTHOCTSIMU, XapaKTepU3yOIIHUMH
€CTECTBEHHOHAYUYHYIO IPAMOTHOCTb:

- HAYYHO OOBSICHSIT SIBJICHUS;

- OLICHUBATh U MOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEA0BAHUS,

- IHTEPIPETUPOBATh JaHHBIE U UCIIOJIH30BAaTh HAYUYHBIC I0KA3aTEIbCTBA JJIS
MOJTYYEHHUsI BHIBOJIOB.



Ilenmu wu3ydyeHuss ¢GU3NKKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenonaBanus ydyeOHoro mnpenvera «®Pusuka» B
oOpa3oBareibHbIX opraHuzauusx Poccuiickoii @exnepauuu, peaau3yrOMIMX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPXKIEHHON perieHueM
Komnernn MunucrepctBa npocsenienust Poccuiickont deaeparuu (mpoToKoaI OT 3
nexadps 2019 r. Ne [1K-4BH).

Hean u3zydyenust pu3nKu Ha yriIyOJIEHHOM YPOBHE:

- pa3BUTHE HWHTEpeca U CTPEeMJIEHHS OOydYarouuxcsi K Hay4YHOMY H3y4YECHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
- pa3BUTHE MPEJCTaBICHUN O HAYYHOM METOJIe¢ TMO3HaHWs U (opmupoBaHHe
MCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;
- (opmupoBaHME HAyYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa W3yYEHUS OCHOB
CTpOEHUS MaTepUu M PyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;
- (opMupoBaHnue yMEeHMN NOPUMEHATH (U3NUYECKUE 3HAHUS U HAYYHBIC
JTI0KA3aTeNbCTBA JIJ1s1 OOBSACHEHUS OKPYKAIOUIUX SBJICHUI;
- (opMupoBaHHE TMpeACTaBICHUNH O poiau GU3UKH JUIS Pa3BUTHUS JIPYTHUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUN;
- pa3BHUTHE MPEACTABICHUIA O BO3MOXHBIX chepax Oymymier mpodeccruoHambHON
JeSITeIbHOCTH, CBSI3aHHOW C (PM3MKOM, MOATOTOBKA K JaJbHEUIIEMYy OOY4YCHHIO B
ATOM HalpaBJICHUH;
- (dopmMupoBaHME TOTOBHOCTM K JallbHEHIIEMy HW3y4YeHHIO (U3UKH Ha
yriyOJEHHOM YpPOBHE B pPaMKax COOTBETCTBYIOUIMX mpoduiied oOydeHHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

JlocTikeHre ATUX lieliel mporpaMMbl 1O (pu3MKe Ha ypPOBHE OCHOBHOTO
oO1ero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:
- OpuOOpeTEeHHE 3HAHUK O JIMCKPETHOM CTPOEHUU BEIIECTBA, MEXAHUYECKUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
- mpuoOpeTeHre YMEHUN aHAIM3UPOBATh M OOBICHATH (PUIMYECKUE SIBICHUS Ha
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;
- OCBOCHHME METOJIOB PEIICHUsI PACUETHBIX U KAYECTBEHHBIX 3a7ad, TPEOYIOIMIMX
CO3MaHMSI W UCIOJIb30BaHUS (PU3MYECKUX MOjeNiel, BKJIIOYas TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIE 3a]1a4H;
- pa3BUTHE WCCIENOBATEIILCKUX YMEHHUM: HAOMIOaTh SIBJICHUS U U3MEPSTh
dbu3nYecKkre BEIMYMHBI, BBIIBUTATh TUIIOTE3bI U MpeJjiaraTh dKCIEPUMEHTATbHbIC
CrocoObl X MPOBEPKHU, MIAHUPOBATH U MPOBOAUTH OIBITHI, SKCIIEPUMEHTATIBLHbIE
WCCIIeIOBAHUSI, aHATM3UPOBATh MOJYUCHHBIC TaHHBIC U JIeJIaTh BBIBOJIBI;
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- ocBoeHue mpuUEMOB paboThl ¢ uHOpMalmend (UIUIECKOTO COAepKAHUS,
BKJIFOYasi MH(POPMAITHIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKH, HHTEPIPETAHS U
KPUTHYECKOE OIICHHBaHUE WH(OPMAITIH;

- 3HAKOMCTBO €O cdepamu MpOPECCUOHAIBHON NESITeIbHOCTH, CBSI3aHHBIMU C
Gbu3NKON, U COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMM Ha JOCTHKEHUSX
bu3HUeCcKoil HayKH.

Ha wusyuenune ¢usuku (yrayOn€HHBIM ypOBEHb) Ha YPOBHE OCHOBHOTO
obmero obpaszoBanmsi orBogutcs 340 vacoB: B 7 kmacce — 102 gaca (3 gaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kiacce — 136 yvacos (4
gaca B HEJIETIIO).



COAEPXAHUE OBYUYEHUSA

7 KJIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUMN OKPY:KAKOLIEro Mupa.

@du3nka — Hayka O npupope. SBiaeHus NpUPOJbl (3JIEMEHTHI COJIEpPIKAHUS,
BKJIFOYAIOIINE MEKIPEAMETHBIE CBsI3M). DU3MUECKUE SBICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckne BenuyuHbL. PasmepHocTh. Enunuibl (U3NMUECKUX BEIUYUH.
N3mepenne Quanyeckux BeauuuH. OTanoHbl. ®dusmyeckue npudopsl. Llena
nenenns. [lorpemHocts n3mepennid. [IpaBuna 6e3omacHoro Tpyma mpu padbote ¢
1abopaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cucrema enuHuil. IlepeBoa
BHECUCTEMHBIX eAUHUL B enuHUIBI CH.

Kak ¢wusuka u JApyrue ecTecTBEHHblE HAyKM H3Y4dalOT MPUPOY.
EcTecTBEeHHO-HAYYHBIM METOJl IMO3HAHMS: HAOJIIOJEHHE, MOCTaHOBKA HAyYHOI'O
BONPOCA, BbIIBUYKEHUE TUIOTE3, SKCIIEPUMEHT I10 NMPOBEPKE THIIOTE3, 0OBICHEHUE
HaOmoaaemMoro siBieHus. Onucanue Gu3NUecKuX SBJICHUM C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHn4yecKkue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHHUS.

®uznyeckne NpuOOpbl U MpoUEAypa MPSMBIX HU3MEPEHUN AHAJIOTOBBIM H
U (POBBIM PUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHue UEHbI I€IEHUs IIKaJIbl U3MEPUTEIBHOIO IPUOOpa.

N3mepenune pacCcTosiHUM.

N3mepenue momany u oobeéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )XUIKOCTU U TBEPAOIO TeNa.

Onpenenenue pazMepoB MalbIX Tesl. MeTox psaoB.

[IpoBeneHne HcCCIENOBaHUA IO NPOBEPKE TMIOTE3BI: JAIBHOCTH IOJIETA
HIapuKa, MyIEeHHOr0 TOPU30HTAIBLHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITyCKA.

Pasznen 2. IlepBoHavyasibHbIe CBEACHUS 0 CTPOCHHH BelLeCTBA.

CrpoeHune BeniecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl U Macchl. OINBITHI,
JIOKa3bIBAOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxenue wuactul BemecTBa. CBs3b CKOPOCTH JBW)KEHHMS YacTULl C
temriepatypoil. bpoyHoBckoe nBumxkenue. [quddysus. BzaumopeiictBue uacrtuil
BEILIECTBA: MTPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAIIIMYECKNX) Tell. B3auMOCBsA3b MEXAYy CBOWCTBAMHM BEUIECTB B Pa3HBIX
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arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJEKYJISPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.

Ha6mronenne OpoyHOBCKOTO JIBHKEHHSI.

HaGmonenune nuddysuu.

HaOnronenve sBieHui, OOBACHSIIOMMXCS MPUTKEHUEM WM OTTAIKUBAHUEM
YaCTHUI] BEILECTBA.

Jlabopamopnsie pabomul u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIO0B (C UCTIONIb30BaHUEM (oTorpaduit).

OnpIThl 10 HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OneITH IO OOHAPYIKEHUIO IEUCTBUS CUIT MOJICKYJIIPHOTO TIPUTSKEHHUS.

Paznen 3. /IBuskeHue U B3auMoAeHCTBHE TeJl.

Mexannueckoe paswxkeHue. Ilyte u nepememienue. PaBHOMepHOE H
HEpaBHOMEpPHOE JBIKeHHe. CBOOOAHOE MaJeHHe Kak MpUMeEpP HEPABHOMEPHOIO
nBmxeHus: Tenn. CkopocTb. CpenHsis CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér nmyTr 1 BpeMeHU JBHKECHUS.

['paduku 3aBUCMMOCTEW BEJNIMYMH, OMHUCHIBAIONIMX JBIKEeHHE. OOIIme
NOHATUS 00 OTHOCHUTENBHOCTH JBWXKeHUs. CloXeHHe CKOpOCTed Juis Ted,
JBUKYIIUXCA MapajlieNIbHO.

SBneHune wuHepuMM. 3aKOH HMHEPUUU. B3aumopelcTBHe Tel Kak HpUYMHA
M3MEHEHUsI CKOPOCTM JABWXKEHUs Tell. Macca kKak Mepa HMHEPTHOCTH Tella B
MOCTyNaTeabHOM JBWXEHUU. [lnotHocTh BemecTBa. CBSI3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eAuHuIe o00béMa BemiectBa. CMECM M CIUIABBI.
IloBepxXHOCTHAs U JIMHEWHAS IIJIOTHOCT.

Cuila KaK XapakTepucTUKa B3aumojaeicTBus Ten. Cuila ynpyrocTd M 3aKOH
['yka. 3MepeHue Cuiibl ¢ NOMOIIBIO NTUHAMOMETpPA. SIBIEHUE TATOTEHUS U CHJIA
TsokecTd. Chlla TSHKeCTH Ha Apyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOW NpsiMoM. PaBHonelcTByromas cui. Cuiia TpeHUs.
TpeHne CKONbXKEHUSI U TPEHUE IIOKOs, BSI3KOE TpeHHE. TpeHue B NPUPOAE H
TEXHHKE.

Hemoncmpayuu.

HabGmronenne MexaHnuecKoro IBUKEHUS TeTa.

N3Mepenune cKOpoCTH MPSAMOJIMHENHOTO JBUKEHUS.

HaGnronenue siBI€HUS UHEPLIUH.

HaOnronenrie n3aMeHeHus: CKOpOCTHU MPU B3aUMOJICUCTBUU TET.

CpaBHEeHHE MaccC MO B3aMMOJIEVCTBUIO TEN.

CnoxeHue CHJl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

Jlabopamopnsie pabomel u onvimol.
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OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JABMXKEHHUS (IIapvKa B KUIKOCTH,
MOJIEITN DJIEKTPHUUECKOTO aBTOMOOWIISI M TaK J1ajiee).

Onpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHsSI Opycka WM IIapuka IIo
HAKJIOHHOMW ITIOCKOCTH.

Onpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIOIIME 3aBHCHUMOCTh pacTshkeHus (medopmarun)
NPY>KUHBI OT MPUII0KEHHOM CUIIBIL.

OnbIThI, TEMOHCTPUPYIOIINE 3aBHCUMOCTb CHJIbI TPEHHUS CKOJBKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hanenue. Cuna naBnenusi. CriocoObl YMEHBIIICHUS W YBEJIIMUEHUS JTaBJICHUA.
JaBnenue rasza. 3aBUCMMOCTH JIaBJIGHMsI raza OT 00bEMa W TEeMIEPaTyphl.
[lepenaua naBiieHUs TBEPABIMHU TEJIAMU, KUAKOCTSIMU M razamu. 3akoH I[lackains.
[ITHeBMaTHUYECKUE MAILIUHBI.

3aBUCUMOCTh  JABJICHHUSI  KUAKOCTHU  OT  DJIYOMHBI  TMOTPY>KECHHUS.
I'mppocrarnueckuii  mapagokc. CooOwaromuecs cocyapl. ['uapaBiaudeckue
MeXaHU3Mbl. Vcronb30BaHUE BBICOKMX JIaBIICHUII B COBPEMEHHBIX TEXHOJOTHSX.
YCcTporCTBO BOAOIIPOBOIA.

AtMocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3AyIHOM oOonouku 3emind. OmnbiT Toppuuemnmu. M3mepenue armocdepHOro
JaBJeHUsS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 1151 U13MepeHus: aTMOC(HEPHOTO 1aBJICHHUS.

JlelicTBHE )KUAKOCTH M ra3a Ha IOrpy»KEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuia. 3aKkoH ApxuMesia. Y clIoBHE€ BOSHUKHOBEHUS BHITAIKMBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue Tten. Bo3nyxoruiaBanue.

Hemoncmpauyuu.

3aBUCHUMOCTbH JAABJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

Coobmraromuyecst CoOCy/Ibl.

['mppaBnuuecknii mpecc.

[IposiBnenue nericTBust aTMOC(EPHOTO JaBICHUSI.

Cudon.

3aBUCUMOCTh BBITAIKMBAIOMIEH CHIIBI OT 00BEMA MOTPYKEHHON B KUIKOCTh
YaCTH TeJa U IUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAOIIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue muaBaHus TEN: IUIABAaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOIIEHHUSI TUIOTHOCTEU TEJIA U AKUJKOCTH.

Jlabopamopnsie pabomel u onvimol.
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HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyKEHHOU B
KUJIKOCTh YaCTH Tea.

Ornpenenenue BhITAIKUBAIOLIEH CUIIbL, ICHCTBYIOIIEH Ha TEJO, MOrPYKEHHOE
B KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIECH CWIbI, JEUCTBYIOLIEH HA TEJIO B
KAJIKOCTH, OT MACCHI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHUBAIOIIEH  CHUJIBI,
JIEHCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B KHUIKOCTh YacCTH
T€JIa U OT INIOTHOCTH KHUJIKOCTH.

KonctpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE
€€ rpy30H0AbEMHOCTH.

Pa3znes S. Pabora 1 MOIIHOCTB. DHEpPrus.

Mexanuueckasi paboTa Jyisi CUJI, HalpaBJICHHBIX BOJb JIMHUU MTEPEMEILICHHUS.
MOIITHOCTE.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCHACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. 1Ipasuio
MomeHTOB. [IpuMeHeHune TmpaBuia paBHOBECHS pbluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckas dHeprus. KuHeTmueckas ¢ TOTEHIMAJIbHAs SHEPIHUs.
[IpeBpailieHre 0OTHOTO BUJIa MEXAaHUYECKOW SHEPTUH B IPYyTroi. 3aKOH COXpaHEHUs
Y IIPEBPALLCHHUS SHEPTUN B MEXAHUKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanne yCcinoBUi paBHOBECUS pblyara.

N3mepenue KII/] HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuiia pelyara ajis MOABUAKHOTO M HETIOJIBUKHOTO OJIOKOB.

Omnpenenenue K11l moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue padOThl CUJIBI YIIPYTOCTU MPHU MOABEME TPY30B MPU MOMOIIH
MOJIBMDKHOTO OJI0Ka.

N3ydeHne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOW SHEPTUU.

8 KVIACC

Pa3nen 6. TensioBble siBJIeHUSA.

OCHOBHbBIC TIOJIO)KEHHUSI MOJIEKYJISPHO-KMHETUYECKOM TEOPUU CTPOEHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. ONbIThI, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KMHETHYECKOM TEOPHH.
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Monenu TBEPIOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrammueckne u amopdusie Tena. ['padeH — HOBBIM Martepuan IJisi HOBBIX
TEXHOJIOTUN. TEXHOJOTUU TOJyYEHUS! HCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOWCTB I'a30B, KUJKOCTEU U TBEPJBIX TEJ HA OCHOBE IOJIOKEHUM MOJEKYJISIPHO-
KMHETHYECKOW Teopuu. [[oBEpXHOCTHOE HATSKEHUE, CMAaYMBAHUE, KAWIUIIPHBIC
aBjeHUs. TeIIoBOE pacUIMpeHue U CKaThe. 3aBUCUMOCTb JIaBJICHUS raza oT
o0BEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMmepaTypbl CO CPEAHEH KUHETUYECKOM JHEPrUeit
TEIJIOBOTO JIBUKEHHMS YacTHUll. TeMIepaTypHbI€ IIKAJIbI.

Buytpennsis sHeprua. CnocoObl HW3MEHEHUSI BHYTPEHHEH  3HEpIrUM:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Buner TEIUIONIEpEaauu:
TEIUIONPOBOAHOCTh, KOHBEKIMs, U3IydeHue. Buapl Temionepenaun B Opupoae u
TexHuke. HeoOpaTuMOoCTh TEIIOBBIX MPOIIECCOB.

KonudecTBo TemnoTsl. YenbHas TEIUIOEMKOCTh BeliecTBa. TeriooOMeH H
TeII0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEMIIOBOTO OajiaHca.

[ImaBneHne u OTBEpACBAaHUE KPUCTALIMYECKUX BELIECCTB. Y €JbHAs TEIUIOTA
maBienus. [lapooOpazoBanue n koHneHcanus. Mcnapenue. Kunenne. Y aenpHas
TeryioTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpaTypbl  KUIEHUS  OT
atMocepHoro JapiieHHs. HachlllleHHBI M HEHACHIIMICHHBIM Map. BiaxxHOCTh
BO3/yXa.

DHeprus TOIUIMBA. Y IeJIbHAS TEIIOTA CTOPaHUsL.

[TpuHuuner paboTel TermaoBbiXx aBurateneit. KIIJ TermoBoro apuraresns.
TemnoBble ABUTATENM M 3alIUTAa OKPYXKAKOWIEH cpenbl. TeroBble IOTEPU B
TEIUIOCETSX.

3aKOH COXpaHEHUS M MPEBPAIICHUS SHEPTHMH B MEXAHUYECKUX U TEIJIOBBIX
poreccax.

Hemoncmpayuu.

Hab6mtonenne OpoyHOBCKOTO JIBHXKEHHSI.

HaGmonenue nuddysuu.

HaOnronenne sIBI€HWI TOBEPXHOCTHOTO HATSXKEHHUS, CMAauuBaHUA W
KalWJUISPHBIX SBJICHUMN.

HaGmronenue TemioBoro paciumpeHus Tedi.

W3meHeHne naBjieHUs raza Npu HM3MEHEHUU 00bEMa W HarpeBaHUM WIH
OXJIAXKICHUMU.

[IpaBuna n3MepeHus: TeMIEpaTypsl.

Bunael Tenonepenayu.

OxJaxieHue Ipyu COBEPIIEHUH padOThI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMHU CUJIAMHU.

CpaBHEHME TEINTOEMKOCTEN PA3JIUYHBIX BEIIECTB.
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HabGmronenue xureHus.

HaOmnroienrie mocTosIHCTBA TeMIEPAaTyphl IPU TUIABICHUU.

Mopaenu TEenJIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

OMbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OMnBITHI O BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WIIM caxapa.

N3mepenne TteMmiieparypbl HpU TMOMOIIM KUAKOCTHOTO TEPMOMETpa H
JaTYMKa TEMIIEPaTypBbl.

OnbITl 1O HAOJNIOJEHUIO TEIUIOBOIO PACHIMPEHHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL

Omnpenenenue AaBICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

HccnenoBanne 3aBUCUMOCTH JaBJEHUST BO3JlyXa OT e€ro oo0béma W
TeMIepaTyphl.

[IpoBepka runore3bl JTUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenrie uW3MeHEHUs BHYTPEHHEH DSHEpruM Tejla B  pe3yJibTare
TEeIIonepeaud U padoThl BHEITHUX CHUJI.

HccnenoBanue sBIEHUS TEIJIOOOMEHA IMPU CMEUIMBAHUM XOJIOJHOW H
ropsiuyeu BOJBI.

OrnpeneneHue KOJWYeCTBa TEIUIOTHI, MOJTYUYEHHOTO BOJAOW MPU TEIIOOOMEHE
C HArpeThIM METAJUNIMYECKUM LIWJIUH]IPOM.

OnpeneneHue MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HpioToHa-PrxmMana).

Onpenenenue yaenbHON TETUIOEMKOCTH BEILIECTBA.

Hccnenosanue nporecca HCHapeHus..

OrnpeneneHue OTHOCUTEIBHOMN BIIAXKHOCTH BO3yXa.

Omnpenenenue yAenabHON TEMIOTHI IIJIaBJICHHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onektpu3auus Tel. J[Ba poaa sieKTpUuecKux 3apsaoB. BzammoneiicTBue
3apsKEHHBIX Tell. 3aKoH Kynona.

Onektpuueckoe mnone. Hanpsok€HHOCTE diekTpudeckoro nosist. I[IpuHnmmn
CYyHEPHO3ULIUH JIEKTPUUECKUX T0JIEH (Ha KaY€CTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Ctpoenue aroma. I[IpoBOAHMKM, HIMAJIEKTPUKA ¢ TOJYNPOBOJHUKH. 3aKOH
COXPaHEHHUS JIEKTPUUYECKOTO 3apsiia.

DONEeKTPUYECKUA TOK. YCIOBHUSI CYIIECTBOBAHUS DSJIEKTPHUUECKOTO TOKA.
M cTOYHUKM TIOCTOSIHHOTO ToKa. JIeWCTBHUS AJIEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METaJIaX, KUJKOCTIX U razax.

Onektpuueckas 1enb. Cuna Toka. DIEKTPUUYECKOE HANPSIKEHHE. AMIIEPMETP
U BOJITMETP B IEMU MOCTOSIHHOTO ToKa. CONpPOTUBIICHHE NMPOBOJHUKA. Y IEIbHOE
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CONpPOTUBJICHUE BemllecTBa. 3akoH OMa juis yuactka nenu. IlocnenoBarenbHoe u
napajuielibHoe coequHeHrne mpoBoAHUKOB. DJ{C B 1leNH MOCTOSHHOTO TOKa. 3aKOH
Oma mnsa nonuou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3IEKTPUYECKUX
uenen. HenmmHelHbIe 2JIEMEHTHI.

Pabota u MOIIHOCTH DJIEKTPUYECKOrOo Toka. 3akoH Jxoyns-JleHia.
DREKTpUYECKre TeNU U MOTPEOUTENH ICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBUE  TMOCTOSHHBIX ~ MarHUTOB.
MaruuTtHo€e nosie. MarHuTHoe moJie 3eMJIM U €r0 3HAYEHUE NI )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHuTHoe mosie d3JeKTpudeckoro Toka. OmnwiT  Ammepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHUTHOrO IIOJS HA
npoBoJAHUK ¢ TokoMm. Cuia Awmmepa U omnpeneneHue €€ HanpaBICHUS.
DJIEKTPOJABUTATENb MOCTOSSHHOTO TOKa. MCHoJib30BaHUE 3JIEKTPOJABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

OnbiTel @apajnes. SABneHue 3mekTpoMaranuTHON MHaykuuu. [IpaBuiio Jlenna.
DnekTporeneparop. CrnocoObl  MOMy4YyeHUsT  DJEKTPUYECKOHM  SHEPIHH.
DNEKTPOCTAHIIMK Ha BO300OHOBIIEMBIX MCTOYHHKAX DSHEPIHH. DKOJIOTHUECKHE
po0IeMbl SHEPTETUKHU. TOITMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpauuu.

DnekTpu3anus Tel.

JIBa poJia 3JIEKTpUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3APSKEHHBIX TEIL.

YCTpOUCTBO U ICUCTBUE IIEKTPOCKOIIA.

DIIEeKTpOCTaTUYECKAsk MHIYKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsiJIOB.

MogenvpoBanue CHIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJISI C MOMOIIBIO
OYMaKHBIX CYJITAHOB.

[IpOoBOIHUKH U TUSIICKTPUKHU.

M cTOYHUKYN TOCTOSIHHOTO TOKA.

JIelcTBHS SIEKTPUYECKOTO TOKA.

DIIEKTPUYECKUAN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAMPSKEHUST BOJIbTMETPOM.

Peocrar n Mara3suH COnpoTHBIECHUN.

B3anmopelnicTBre NOCTOSIHHBIX MArHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH Pa3A€iIEHUs MMOJOCOB MarHUTa.

MoaenvpoBaHue MarHUTHBIX MOJIENA MOCTOSIHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoO€ 1oJe TOKa. DIEKTPOMArHUT.
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JlelicTBHE MarHUTHOTO IOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTpOJBUTaTellb MOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DIEKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnwvie padbomel u onvimol.

OnbITel 1O HAONIOJEHUIO AJIEKTPU3AlMU TEJl MPU CONPUKOCHOBEHUU H
VHIYKLHAEH.

HccnenoBanne NEUCTBUA  DJIEKTPUYECKOTO OIS HA MPOBOAHUKH H
JTURJICKTPUKH.

COopKa U UCTIBITAHUE JIEKTPUUYECKOMN 1IETH MOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIPOTEKAIOIIET0 Yepe3 PE3UCTOp, OT
HaIpsKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMBITBI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh JJIEKTPUUYECKOIO COMPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOIIAIU [TONEPEYHOr0 CEYEHU U MaTepHaa.

OmnpeneneHue yaeIbHOTO CONPOTUBICHUS TPOBOHUKA.

[IpoBepka mpaBWiia CJIOXKEHUS HANPSKEHUM TIPU  MOCIEIO0BATEIILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia g CWIbl TOKAa MPH MApajuIeIbHOM COEIUHECHHUU
PE3UCTOPOB.

Omnpenenenue DJIC 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BrINOJHEHUS 3aKoHAa OMa 17151 MOJTHOM LEIH.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HETUHEUHBIX IJIEMEHTOB (JIAMITBI
HaKaJIMBaHUS WIH MOJyTPOBOJHUKOBOIO JIUOJA).

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB MIPU X OOBETUHEHUU U
pa3/ieNeHUH.

HccnenoBanne NeMCTBUS 3JEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI B3aUMOJIEUCTBUSA KATYIIKH C
TOKOM W MarHuta OT CWJIbI M HamlpaBJi€HUsS TOKA B KaTylIKe W OT HaJIU4us
(OTCYTCTBUS) CEpACUYHUKA B KATYIIKE.

N3ydenne neiicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHncTpyupoBanue u uzydeHue paboThl AIEKTPOIBUTATENS.

N3mepenue KII/] anekTpoaBUTraTeibHON YCTAHOBKH.

OnpITEl 1O  HMCCICIOBAHHMIO  SIBJICHHS DJIEKTPOMArHUTHOM HMHAYKLUU:
UCCIIeIOBAHUE U3MEHEHUM 3HAYCHUS U HAIMIPABIICHUS WHYKIIMOHHOTO TOKa.
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9 KVIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexanudeckoe paBumxkeHue. MarepuanbHas Touka. CrocoObl OMHCaHUS
MEXaHUYECKOTO JBW)XEHUS: TaOJMYHBIN, rpaduueckuil, aHanutuueckuit. Cucrema
oTc4yéTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHHUS.

BekTopHbIe BEIMUUHBI, ONEPALIMU C BEKTOPAMU, POCKINHU BEKTOpa. Pannyc-
BEKTOpP MAaTE€pUaIbHOW TOYKHM, IEPEMEIICHUE Ha IUIOCKOCTU. PaBHOMEpHOE
NpSMOJIMHEWHOE JBWXeHue. HepaBHOMEpHOE NPSAMOJIMHEWHOE JIBUKEHUE.
CpenHsst 1 MTHOBEHHAs CKOPOCTh TeJla PY HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBMJKEHUE. Y CKOPEHHUE
cBOOOHOTrO naaeHus. OnbIThl ["anues.

['padrueckas mHTEpHpETAlIdS YCKOPEHUS, CKOPOCTH, MPOUICHHOTO MYyTH U
MepEMEILICHHS 1JI PSIMOJIMHETHOTO JBUKECHMUS.

JIBi>xeHue Tenna, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIBrKeHUE 110 OKPY)KHOCTH. JIMHENHAsA CKOPOCTh, YIJIOBAsk CKOPOCTbh, IIEPUOT
¥ 9acTOTa OOpaIieHus MpU PaBHOMEPHOM JBMKEHUU 10 OKPYKHOCTH. CKOPOCTh 1
YCKOpPEHUE NPH IBUKECHUU 10 OKPYKHOCTH.

Bekrop cuiibl. PaBHOIEUCTBYIOIIIAsA CUJIA.

[IepBbiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CyNEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TpPEeHUs TIOKOsI, Ipyrue Buibl Tpenus. KoaddumueHt tpenus.

JIBM>KEHME TEN MO OKPYKHOCTH MO IEUCTBUEM HECKOIBKUX CHIL

3akoH bepHymnmm m noapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENbHBIE
ammaparel, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUJIO HA CKOPOCTHBIX
aBTOMOOWIAX. JIBH)KEHHUE 1M0e3/1a Ha MarHUTHOM MOYIIIKE.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHUA. [[BH)KEHHE TEen BOKPYT
IPAaBUTALIMOHHOTO IeHTpa (B ToM uwucie miaHeT Bokpyr Comnna). Ilepsas
KOCMHUYECKasi CKOpocTb. HeBecoMOCTh 1 meperpys3Ku.

PaBHOBecue marepuanbHON TOUYKH. AOCONIIOTHO TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aKPEIJIEHHOM OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsxecTH.

NUmnynec Ttena. M3meHeHune wumimyinbca. KMmmoynse cuibl.  Yipyroe u
HEYIIPYyroe B3auMOJCHCTBUE. 3aKOHbl HM3MEHEHUSI U COXPAHEHHUS MMIIYJIbCA.
PeakTuBHOE IBUKEHHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa Cuil TSDKECTH, YNPYTOCTH,
TpeHusi. CBsi3b dHEprun 1 paboThl. [loTeHInanpHas YHEPTUsl Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMJId. [loTeHIManbHast SHEpPrus CxKaToM NpykuHbl. Kunernueckas
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sHeprus. TeopeMa O KMHETUYECKOW SHEpPruu. 3aKOH M3MEHEHHS U COXpPaHECHUS
MEXaHHUYECKON SHEPTUH.

Hemoncmpayuu.

HabGmronenne mMexaHMYeCcKOro ABUKEHUS Teja OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHUE MyTeW W TPaeKTOPUU JBUKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUSI IPSIMOJIMHERHOTO IBHKECHUSI.

HccenenoBanne Npu3HakoOB PaBHOYCKOPEHHOIO JIBUKEHUS.

HaGnronenue nBM>KEHUS Tella 10 OKPYKHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSAIINX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.

HaGmronenue paBHoBecus TeJ, CBOOOTHOTO MaJieHus1, KoJieOaHUsI MasITHUKA B
MHEPIMAJIbHBIX CUCTEMAX KaK MOATBEPIKICHUE MTPUHIUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTb YCKOPEHHS T€Ja OT €ro MacChl M IEUCTBYIOIIEH Ha HETO CUJIBI.

HabGmronenune paBeHCTBa CHIT TIPU B3aMMOICHCTBUH TEII.

W3meHeHue Beca Tefa Mpu yCKOPEHHOM JBHKEHUU.

Ilepenaya umityibca Ipu B3aUMOJACHCTBUU TEIL.

[TpeoOpa3zoBanus YHEPTUH MPU B3aUMOICHCTBUHU TEJL.

CoxpaHeHue UMITyJIbca TP a0COIOTHO HEYIIPYTOM B3aUMOICHCTBHUU.

CoxpaHeHue nMmyJibca Npy yIpyroM B3auMOJIEUCTBUU.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHE SHEPTHUH MTPU CBOOOTHOM TaICHUH.

CoxpaHeHue SHEpPruu pU ABUKEHUH Tella MOJ] ACHCTBUEM IIPYKUHBI.

Jlabopamopnwie pabomel u onvimol.

KoHcTpynpoBaHue TpakTa sl pa3roHa U JIalbHEMIIEro pPaBHOMEPHOTO
JBM)KCHUS IAPUKA WA TEJIEKKH.

OmnpeneneHue cpeaHeld CKOPOCTH CKOJBXKEHUS OpycKa WIM JIBUKEHUS
HIapUKa [0 HAKJIOHHOW INTOCKOCTH.

OrnpeneneHue yYCKOpPEHUsT Tela MpU PABHOYCKOPEHHOM JBHKEHHHM IO
HAKJIOHHOUW ITOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBU>KEHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka THMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUU 0€3 HauaIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJl HEYETHBIX YUCEI, TO BPEMEHA OJUHAKOBBI.

HccnenoBanuie NBUKEHUS TeJa, OPOIIEHHOIO MO/ YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTU  CHJIBI  TPEHHSI CKOJBXEHHS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHHUS.
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Omnpenenenue kodpduireHTa TPEHUS CKOJIbKCHHS.

Omnpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanne 3aBUCMMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOLIEH B MIPYKUHE, OT
cTerneHu aeopMalnu Mpy>KUHBI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBMIXKEHHUM TeJa IO
TOPHU30HTAIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJBI  YNPYTOCTH TMPU  TMOABEME Tpy3a C
UCIIOJIb30BAHUEM HEIOJABUKHOTO U MOJBUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Kojie0aHUs U BOJHBI.

KonebarensHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: MEPUOI,
4yacToTa, aMIuIMTyla. ['apMoHMYecKkue KojeOaHus. 3aTyXawlue KoJieOaHus.
Boinyxennbie konebanus. Pesonanc.

Marematndyeckui ¥ NPYKUHHBIA MasTHUKU. lIpeBpamieHue sHepruu Inpu
K0J1e0aTeIbHOM JBUKEHUU.

Mexanuueckue BoJiHBL. [lpoposibHble W TomepeuHble BOJIHBL. CBOWCTBa
MEXaHUYECKUX BOJH: HHTEpepeHus u qudpakmus. J[JinHa BOIHBI U CKOPOCTH €€
pacnpocTpaHeHus. MexaHn4ecKre BOJIHbBI B TBEPJIOM TeJi€, CEHCMHUYECKUE BOJHBI.

3Byk. PacnpocTpaneHue u oTpakeHHE 3ByKa. ' pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MHppa3zByk u yapTpasByk. HMcmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHUSIX.

Hemoncmpayuu.

HaGmionenne koneGaHuii Tenm MOJA JAEUCTBUEM CHIIBI TSXKECTH U CHIIBI
YIPYTOCTH.

HabGmnronenue kosiebanuii rpy3a Ha HUTU U Ha IIPYKUHE.

HabGmroieHre BoIHYKICHHBIX KOJICOAaHUH U pe30HaHCa.

PacnpoctpaneHnrie npo10JibHBIX U MOMEPEYHbIX BOJIH (Ha MOJIETN).

Hab6monenune natepdepennnu u audpakiiny BOJIH Ha TOBEPXHOCTH BO/IBI.

HaGmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHUI PE30OHAHC.

Jlabopamopnsie pabomel u onvimol.

Omnpenenenue 4acTOTHI U MEpUOIa KoJieOaHUH MAaTEMaTUYECKOTO MasTHUKA.

OmnpeneneHue 4acTOThI U NMEPUOIa KoJIeOaHUM MPYKUHHOTO MasiTHUKA.

HccnenoBanne 3aBUCUMOCTH TIEpUOIa KOJeOaHUW Tpy3a HA HUTH OT JJTMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJIEOAHUN MPYKUHHOTO MAasgTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCHUMOCTH TIepuOAa KOJeOaHUW Trpy3a, IMOJBEIICHHOTO K
JIEHTE, OT MaccChl rpy3a.
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OnbITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTD MEPUO/Ia KOJIeOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaICHHUS.

Pazgea 10. DnekTpoMarHuTHoe MoJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DIEKTPOMArHUTHOE  MOJIE.  ODJEKTpOMarHuTHble  BOJHBL.  CBOMCTBa
AIEKTPOMArHUTHBIX BOJH. [llkana »ieKTpoOMarHUTHBIX BOJH. Mcnons3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUIsi COTOBOWM CBs3u. Panmonokanusa. Kocmuueckas
CBS3b.

DiiekTpoMaruuTHas mnpupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
cBeTa: uHTEephEPEeHITUS U TUPPAKITUSL.

Hemoncmpayuu.

CBoIICTBa 3JIEKTPOMATHUTHBIX BOJIH.

HNuTtepdepenius u nudpaxkuus cBera.

Jlabopamopnsie pabomul u onvimol.

N3yyeHue CBONCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOTO
Tenedona.

[IpoBeneHre OMBITOB MO HAOIIOACHUIO UHTEPPEPEHINH U TU(DPpaKIIIU CBETA.

Pa3zgen 11. CBeroBblie siBJICHHS.

JlyyeBasgs Mozenp CBETa M TEOMETPUYECKAss ONTHKA. VICTOUYHHKM CBeTa.
[IpsmonuHeiiHoe  pacnpocTpaHeHue cBerta. 3arMenuss ConHuna u o JIyHsL
Otpaxkenune cBeta. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBeTta. IlocTpoenue
M300pakeHUi, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3aKOH IpenoMileHus cBeTa. [loaHoe oTpaxeHue cBeTa.
Hcnonp30BaHue MOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJAX, OTOBOJIOKOHHAS
CBSA3b.

JImnza, xonx usyuern B suH3e. Popmyna TOHKOM JmH3BL. IlocTpoenue
n3o0paxeHud, CcOOPMUPOBAHHBIX TOHKOM JMH30H. OmnTHyeckas cucTeMa
doToanmapata, MHUKpPOCKONa M Tejeckona. ['7a3, kak onTuyeckas cucTema.
biM30pyKOCTh U JAITBHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. Omnbitel Hbtorona. CroxeHue
CHEKTPAJIbHBIX IIBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

IIpsAmonuHeHOe pacipOCTpaHEHUE CBETA.

Otpaxenue cBeTa.

[Tomyyenune n300pakeHUi B MIIOCKOM 3€pKaJe.

[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon nyuei B coOMparolei JInH3e.

XoJ y4yelr B pacCEUBAIONIEH JIMH3E.
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[Tonyyenue n300pakeHUi ¢ TOMOIIBIO JINH3.

[Tpuaun aeicTBus doToamnmapara, MUKPOCKOTA U TEJIECKOIIA.

Mogensb rnasa.

Paznoxenue 6emoro cBera B CIEKTP.

[Tonyyenue 6enoro cBera nNpu CI0KEHUH CBETAa Pa3HbIX I[BETOB.

Jlabopamopnvie pabomel u onvimol.

HccnenoBanne 3aBUCHUMOCTH yTIJIa OTPAXXEHUS CBETOBOIO Jiydya OT yIJja
NaJICHUS.

N3yuyenue cBONCTB N300paKeHUS B MJIOCKOM 3€pKalie.

HccenenoBanne 3aBUCUMOCTH yTIJIa IIPEJIOMIICHHS] OT yIJIa MAJEHUsl CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[Tonyyenue n300pakeHUi ¢ TOMOIIBI0 COOMPAIOIIEH JIMH3BI.

Onpenenenne (QPOKYCHOrO pacCTOSHUS M ONTHYECKOM CHIIbI COOMparomiei
JIVH3BI.

OnbITHI IO Pa3IOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnpITbl 10 BOCHPUSTHIO LIBETA NPEIMETOB IMPU HUX HAOIIOACHUU 4Yepes3
[[BETOBbIC (DUITHTPHI.

Paznen 12. KBanToBbI€ SIBJICHHS.

OneiTel Pe3epdpopna v mianerapHas Mojenb atoma. Mojens atroma bopa.
HcnyckaHne u MOrIomeHne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PannoaktuBHOCTE. ANb(a-, 6eTa- u ramma-usnyderusi. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaenb artomHoro szapa. HW3ortonsl. PaanoaxTuBHBIE
npespaiieHus. Ilepuon monypacnaga atoMHbIX saep. JelcTBue paanoaKTUBHBIX
U3JTy4YEHHUI Ha )KUBBIE OPraHU3MBbl. 3aIUTa OT PAAUOAKTUBHOIO U3ITyUYECHHS.

AnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprusi cBsi3M aTOMHBIX sfep. CBsA3b Macchl W dHEpruu. Peaknuu cuHTE3a U
nenenus spep. Wcrounuku sHepruu CoiiHIa W 3BE34. SlnepHas sHepreTuka.
DKOJIOTUYECKHE MPOOIJIEMBI SIIEPHON SHEPTETUKH.

Hemoncmpauuu.

CrekTpbl U31y4YEHUs U TOTJIOLICHHUS.

CrexTpbl pa3IM4HbIX ra30B.

CnekTtp Boaopoa.

HabGmtonenue TpekoB B kamepe Buinbcona.

Pabota cuéTurika HOHU3UPYIOIINX U3JTyYEHH.

Perucrpanus u3nydeHusi IpUPOAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie pabomul u onvimol.

HaGnrogenue CrjiomHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanne TPEKOB: U3MEPEHUE SHEPIUU YACTHULBI 10 TOPMO3HOMY MYTH
(o gororpadusm).
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N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001IAO U MOAYJIb.

[ToBTOpHUTEILHO-0000IIAIOMINA MOIYJIb MIPEHA3HAYCH JJISI CUCTEMATH3aINH
u  0000mIeHHS  MPEIMETHOTrO  COACP)KaHUS M ONbITa  JCATEIbHOCTH,
IPUOOPETEHHOTO MPH U3YYEHUHM BCEro Kypca (U3HMKK YIiIyOJIEHHOIO YpOBHS, a
TaKXKe JUIsl IOJTOTOBKH K OCHOBHOMY TOCY/IapCTBEHHOMY JK3aMEHY IO (hU3HKE.

B mpomecce wu3ydeHuss JaHHOTO MOAYJS pPEATM3YIOTCS W TOJIYyYaroT
JajgbHEeWIlee pa3BUTHE Yy4eOHBbIE JCHCTBUS, OOECTICUMBAIOIINE JOCTHUKEHUE
NPEAMETHBIX W METalpPeAMETHBIX PE3yJbTaToB OO0ydYeHHs, (OpMUPOBAHUE
€CTECTBEHHO-HAYUYHOU I'PAMOTHOCTHU: OOBICHEHUE U OMKCAHUE SIBJICHUN HA OCHOBE
npuMeHeHus: QU3NUECKUX 3HAHHM, WCCIEA0BATENbCKUE NEUCTBUS (BBIABUKEHUE
TUI0TE3, TMOCTAaHOBKA IEJIM U TJIAHUPOBAHHWE HCCIICIOBAHMS, aHAIU3 JaHHBIX U
MOJTy4YE€HHE BBIBOJIOB).

[IpennourutenbHOM (HOpPMON OCBOEHUS MOMYJS SBISETCA MPAKTUKYM,
nporpaMmma KOTOpOro BKIJIIOYAET:

peluieHre 3a7ad, OTHOCSIIMXCS K Pa3IMuHbIM pa3jieliaM U TeMaM Kypca
(GbU3HUKY, B TOM YKCIIE 33]]a4, MHTETPUPYIONIUX COJAEPKaHUE PAa3HbBIX Pa3JIeIIoB;

BBITIOJTHEHHE JTAOOPATOPHBIX padOT U OMBITOB (BKJIIOUYas paOOTHI M OMBITHI U3
nepeyHerd K paszesiaM Kypca) B YCIOBHSIX CaMOCTOSITEIBLHOTO IUIAHUPOBAHUS
MIPOBEJICHUS UCCIICIOBAHMSI, BEIOOpA U OOOCHOBAHUS METOJIa U3MEPCHUS BEJIMYNH,
COOPKHU IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJTHEHHE MPOOJIEMHBIX 3aJaHUN MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa
(3aaHusl 1O €CTECTBEHHO-HAyYHOM TIpaMOTHOCTH), B TOM YHCJIE 3aJaHUl C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJl FPYNIOBBIMHU WJIN WHIUBHIYaJTbHBIMH MPOSKTAMU, CBSI3aHHBIMH C
coJiep>KaHueM Kypca (pr3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUYMBATHCS
MPOBEJICHUEM JIUArHOCTUYECKON pabOoThl 32 Kypc (DU3UKH yIIIyOJIEHHOTO YPOBH,
BKJIIOUAIOIIECH 3aJaHusi Pa3HOTO YPOBHSI CJIOKHOCTH. Pe3ynbTaThl BBITIOJHEHUS
JTMATHOCTUYECKON pabOThl MOTYT TIOKA3bIBAaTh CTETICHh TOTOBHOCTH O0YYaOIIIHUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy TI0 (Qu3MKe, a TaKxke
CBUJICTEIILCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM TPaMOTHOCTH.
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IINTIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA NPOI'PAMMBI 110
POU3UKE HA YIJVIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

N3ydenne GU3UKH Ha YPOBHE OCHOBHOTrO 00IIero oOpa3oBaHUs HANpPaBJICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbBI

B pe3ynbTaTe uydeHus pU3NKM Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHuUs
y obyyarorerocss OyayT copMUpPOBaHBI CIECAYIONTNE JTUYHOCTHBIE PE3yJIbTAaTHl B
YaCTH:

e I)nampuomuueckoco eocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3nYecKoil HayKH;

IIEHHOCTHOE OTHOIICHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

o 2)2parxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUU OOIIECTBEHHO 3HAYUMBIX
U ITUYECKUX MPOoOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
bu3uKy;

OCO3HAHUE BAXKHOCTH MOPAIbHO-3TUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YU4E€HOTO;

e 3)IcmemuyecKo20 60CNUMAHUA:

BOCIIPUATHE ACTETUUYECKUX KAdeCTB (PU3UYECKOW HAyKH: €€ TapMOHHYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTH (PU3NYECKONM HAyKM KaK MOIIMHOTO HHCTPYMEHTa
MO3HAHUSA MHUpPA, OCHOBBI PA3BUTHUSA TEXHOJOTHH, BaKHEHIIEH COCTaBIISIONIEH
KYJbTYPHI;

OpUEHTAIlusl B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MIPEICTAaBIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IHI;

pa3BUTHE HAay4YHOUW JIOO03HATEIBLHOCTH, WHTEpPECa K HCCIEeN0BaTEIbCKON
JeATEeIIbHOCTH;

o 5)ppopmuposanun Kynomypol 300p06ba U IMOYUOHATLHO20 O1A2ONOSIYUUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro obpaza KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTU TpaBWI OE30MacHOr0 TOBEJACHUS Ha
TPAHCIIOPTE, Ha J0porax, C SJEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHHWEM B
JIOMAIIIHUX yCJIOBUSIX;
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chOpMHPOBAHHOCTh HaBbIKa pedieKkcuu, TMPU3HAHUE CBOET0 INpaBa Ha
OIMOKY ¥ TaKOTO K€ MpaBa y APyTroro 4eI0BeKa,;

e 6)mpyooeozo eochumanus:

aKTHBHOE YYaCTHE B pPEIIECHWU MPAKTHUYECKUX 3ajady (B paMKax CEMbH,
oOpa3zoBaTeIbHON OpraHu3alliy, TOpoja, Kpas) TEXHOJOTHYECKOW U COIMaIbHOU
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIEC ¥ (PU3NUECKUX 3HAHHM;

WHTEPEC K MPAKTUIECKOMY M3yUEeHUIO MPOoheCcCrii, CBI3aHHBIX C (PU3UKOM;

o 7)3IK0S102UHECKO20 60CHUMAHUA:

OpUEHTAIlUsl Ha TPUMEHEHHE (U3MYECKUX 3HAHWU JUIs pelieHus 3ajad B
o0JlacTU  OKpYXalolllel cpelibl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLIEHKH HUX
BO3MOXHBIX ITOCJIEICTBUU JUUISL OKPYKAIOILIEN CPEBI;

OCO3HAaHME TI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM M MyTed ux
pelieHus;

o 8)adanmayuu K uU3MEHAOUWUMCA YCII06UAM COUUAILHOU U NPUPOOHOTL
cpeowvl:

MOTPEOHOCTh BO B3aUMOJECUCTBUU TIPU BBINIOJTHEHUU WCCIEAOBAaHUN U
MPOEKTOB (PU3UUECKON HAMIPABICHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4€pe3 IMPAKTHYECKYIO
JeSATeNIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHWM HOBBIX 3HAHWHA, YMEHHH (OopMyInpoBaTh
U7IeH, TIOHATHUS, TUTIOTE3bI O PU3HUECKUX 0OBEKTaX U SIBJICHUSX;

OCO3HaHHE JNe(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH
busuky;

IUTAHUPOBAHUE CBOETO PAa3BUTHUS B TPHOOPETCHUM HOBBIX (DU3UICCKUX
3HAHMU;

CTpPEMJIEHUE aHAJIU3UPOBATh U BBISIBISATh B3AUMOCBS3U MIPUPOJIbI, O0IIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCTIOIb30BaHNEM (HU3HUECKUX 3HAHUM;

OLICHKA CBOMX JECUCTBUU C YYETOM BIMUSHHS Ha OKPYKAKOUIYI Cpexdy,
BO3MO>KHBIX TJIO0AJIBHBIX MOCIIEICTBUH.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbTaTe OocBOe€HMsS MporpaMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oO1rero oopazoBanus y o0ydJaromierocs OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUCOHBIE ICHCTBHUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBHUS,  PETYJISATHBHBIC
YHUBEpCAIbHBIC yUeOHbIC TCHCTBUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE Y4eOHbIe 1eCTBUS
ba3oBble jornueckue aAecTBUs:
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BBISIBIISITh M XapaKTePU30BaTh CYIIECTBEHHbIE TMPU3HAKH  OOBEKTOB
(stBIICHMIN), KITACCH(PUITUPOBATH HX;

BBISIBIISITh 3aKOHOMEPHOCTU M TPOTHUBOPEUYUS] B paccMaTpuBaeMbIX (aKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SBIICHUSIM;

BBISIBJISITh IPUYMHHO-CJICJICTBEHHBIC CBSI3U MPU  HW3YUYCHHH (DUINUECKUX
SABJICHUU M TMPOIECCOB, JI€NIaTh BBIBOJbI C HCIOJIB30BAHUEM JICAYKTUBHBIX WU
WHIYKTHUBHBIX  YMO3aK/IIOUEHUM, BBIIBUIaThb THUIOTE3bI O  B3aUMOCBS3SX
(bu3HYEeCKUX BEJINYUH;

CaMOCTOSITEJILHO BBIOMpPATh CIOCO0 pelieHus yuyeOHOU (u3ndecKkod 3aaadu
(cpaBHEHHE HECKOJBKMUX BAPUAHTOB PEIICHUS, BHIOOP Hambosee MOIAXOISIICTO C
YYETOM CaMOCTOSITEIbHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eMCTBUA.

UCII0JIb30BaTh BOMPOCHI KAK MCCJIEI0BATEIILCKUM HHCTPYMEHT TTO3HAHMUS;

MPOBOJUTH MO CaMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIO>KHBIN
(bU3UYECKHI SKCIIEPUMEHT, HEOOJIBIIIOE UCCTEOBAHUE (PUBHUUECKOTO SABJICHUS;

OIICHWBATh HA MTPUMEHUMOCTh M JOCTOBEPHOCTHh WH(POPMAIIHIO, TTOTYICHHYIO
B XOJI€ MCCJIEIOBAHUS UJIU DKCIIEPUMEHTA;

CaMOCTOATEIHLHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJIBI MO PE3yJibTaTaMm
MPOBEJAEHHOI0 HAOJIOICHUS, OTIBITA, UCCIICIOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE JabHElIee pa3BUTHE (PU3NUECKUX TTPOLIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pa6ora c nundopmanueii:

MPUMEHSTh PA3JIUYHBIE METOJIbl, MHCTPYMEHTHI W 3alpPOChl MPU MOUCKE U
otOope nH(pOpMaIUU UK JAHHBIX C YIETOM MPEITIOKEHHON yUeOHON (hU3NIeCcKOit
3a/1a4u;

aHAIM3UPOBaTh, CUCTEMATHU3UPOBAaTh W HWHTEPIPETHPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U GOPM MPEACTaBICHUS;

OLICHUBATh HAAEKHOCTh HMHPOPMAIMU TI0 KPUTEPHUSIM, MPEIOKESHHBIM
y4auTeneM uin chopMyJIUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOATENLHO  BbIOMpaTh  ONTUMAIbHYIO  GOpMYy  MPEACTABICHUS
uHOpMAIlMU U WIUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
nyuarpaMMaMu, HHOUM rpadukoi u ux KOMOUHAITUSIMH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS:

B XOJi¢ OOCYyXJeHHs y4eOHOTO MaTepualia, pe3yJbTaTOB JIabopaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbl H
BBICKA3bIBaTh WJICW, HAIlCJICHHBIC Ha pEIICHWE 3aJa4dl W  MOJJICpKAHUE
OJ1aro’keIaTeIbHOCTH OOIIEHHUS;
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COIOCTABIIATh CBOM CYXACHUS C CYKICHUSAMH JPYTUX YYaCTHUKOB JHAJIOra,
OOHapyXHUBaTh Pa3IU4NUe U CXOACTBO MO3UIIHIA;

BbIpaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyOJMYHO MPEACTABIATh PE3YyJbTaThl BBHIMOTHEHHOTO (U3MYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

NOHUMATh U HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaIbHOU
paboThI IPU PEIICHUN KOHKPETHOW (PU3NUECKON TTPOOIEMBI;

NPUHUMATH [T COBMECTHOU JESATEIILHOCTH, OPTraHN30BBIBATh JICHCTBUS TIO
e€ MOCTIDKEHHUIO: pachpeneNsaTh POk, OOCYXIaTh MPOIECCHl U Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJIEH;

BBIMOJIHATH CBOIO YacTh pabOThl, AOCTUTas KayeCTBEHHOI'O pe3yjbTaTra IO
CBOEMY HAIIPABJICHUI0O W KOOPAMHUPYS CBOM JICHCTBUS C JPYTUMH UICHAMH
KOMaHIbl;

OILICHWBAaTh KauyeCTBO CBOEro BKJIaJa B OOIMMNA MPOIYKT IO KPUTEPHSIM,
CaMOCTOSITENTEHO C(POPMYTUPOBAHHBIM YIaCTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIE 1eiCTBUA
Camoopranuzamnus:

BBISIBIISATH TIPOOJIEMBI B )KH3HEHHBIX M YUCOHBIX CUTYyaIUAX, TPEOYIOMUX IS
peneHus PU3NIeCKUX 3HAHUM;

OPUEHTHUPOBATHCA B  PA3IMYHBIX  [MOJAXO0JAaX  NPHUHATHS  PEIICHUM
(MHAUBUAYATBHOE, IPUHSATHE PEIICHUS B TPYIIIE, IPUHATHC PEIICHUA TPYIIITON);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelIeHUS (U3NYECKOW 3a7avd WM
IJIaH HWCCIEJOBaHUS C YYETOM HWMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH Mpe ijlaracMble BApUAHTHI PEIICHUI;

JIenaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, S)MOIMOHAJbHBIH HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYallly U TIPEaJiaraTh miaH e€ N3MEHECHHUS;

OOBSCHAT,  NPUYUHBI  JIOCTIOKCHHUS  (HEJOCTHIKCHHUS)  PE3yJIbTaTOB
NEeSTENHHOCTH, JJaBaTh OIICHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATCIBHOCTh (B TOM YHCJE B XOJ BBIIOJTHCHUS
(bU3MYECKOro HCCIEIOBaHUS WIIM IPOCKTa) HA OCHOBE HOBBIX OOCTOSTEILCTB,
WU3MCHUBIINXCS CUTYaIlUl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIITNX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IICJIA U yCIOBHSIM.

CTaBUTh CEOS HA MECTO JIPYTroro yejioBeKa B XOJ€ CIopa WM JTUCKYCCHU Ha
HAy4YHYIO TeMY, IOHUMAaTh MOTHBBI, HAMEPCHHS U JIOTHKY JIPYToTO.

MPU3HABAaTh CBOE MPABO HA OMMOKY MpPH PEIICHUH (DU3UICCKUX 3a7a9 WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTrOro.
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IHNPEAMETHBIE PE3YJIBTATBI

K xoHIty 0OyueHus ¢ 7 kaacce npeAMETHBIE Pe3yIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOITIXCSI YMCHUIN:

WCIIOJIB30BATh MOHATHUS: (PU3NYECKHE M XMMHYECKHUE SIBIICHUS, HAOII0ICHUE,
HKCIIEPUMEHT, MOJIE]b, THUIOTE3a, EAUHUIIBI (U3HMUECKUX BEJIUYUH, aToM,
MOJIEKYJIa, arperaTHhIE COCTOSHUS BellecTBa (TBEPIOE, JKHUIKOE, ra3000pa3Hoe),
MEXaHUYECKOe JBIKCHHE (PaBHOMEpPHOE, HEPABHOMEPHOE, MPSIMOJUHEHHOE),
TpaeKTOpHUs, pPaBHOJACUCTBYIOMIAs cui, jAedopmanusa (ymnpyras, IUlacTHYecKas),
HEBECOMOCTb, COOONIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuyarh sBieHUs (Auddy3us, TEMIOBOE ABUKEHUE YACTHUIL
BEIIIECTBA, PABHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JABUKEHHUE, WHEpIus,
B3aUMOJICHCTBUE TEJI, pABHOBECHUE TBEP/IBIX TEJ C 3aKPEIJIEHHON OChIO BpallleHus,
niepenada JaBJIeHUs TBEPABIMHU TEIaMH, XUAKOCTSIMHU W Tra3amu, aTMoc(epHoe
JABJICHUE; TUTABAHUE TEJ, IPEBPAIICHHS MEXaHUUECKOM SHEPTHUH ) TTO OMMUCAHUIO X
XapaKTepHbIX CBOMCTB M HA OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JIaHHOE
(bu3nuecKoe SIBICHHUE;

pacrio3HaBaTh  IPOSIBJIEHHWE  M3YUYEHHBIX  (PU3UYECKUX  SBJICHUU B
OKpy’XarolieM Mupe (B TOM 4ucie (pu3nueckue SIBJICHUS B MPUPOJE: MPUMEPHI
JBWXEHHS C PA3JIMYHBIMU CKOPOCTSIMH B JKMBOW WM HEKHBOW NPUPOJE, NEWCTBUE
CWJI TSDKECTH, TPEHHUsI, YIIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUSI HA YKMBOW OpraHU3M, IJIaBaHUE PbIO, pblYard B TeJNie YEJIOBEKa), Mpu
ATOM MEPEBOJIUTh MPAKTUUECKYIO 3aJady B y4eOHYIO, BBIICIATH CYIICCTBEHHbIC
CBOMCTBa (MpU3HAKHU) GU3NYECKUX SABICHUN;

ONKCHIBATh M3YUYEHHBIE CBOMCTBA TeNl M (U3UYECKUE SBICHUS, HCIOJb3YS
busnueckue BeaUMUMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpeMs, IYTh,
CpeIHsisi CKOpPOCTh, CWJa YNPYroCTH, CWJa TSDKECTH, BeC Teja, Cujia TPEHHS,
JaBJICHHE TBEPAOrO Telia, JABJICHHE CTOJ0a >KUAKOCTH, BBITAJIKHMBAIOIIAS CHUIIA,
MeXaHH4YecKass padoTa, MOIIHOCTb, IICYO CHIJIBI, MOMEHT CHJIBI, KO3(h(HUIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KHHETHYECKasl U TOTEHIIMAIbHAs DHEPTHUs ), IPU
ONHMCAHUH TPABUIIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOIb3YEMbIX BEIIUYUH,
uxX O0OO3HAUeHUS U EIUHUIBI (U3NYECKUX BEJIWYUH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BEIUYMHY C IPYTUMHU BEIUYMHAMU, CTPOUTH
rpad Ky N3yYEeHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepu3oBaTh CBOMCTBA TeJN, (PU3NYECKHE SBJICHHS U IPOIIECCHI,
UCIOJIb3Ysl TIPaBWJIa CIIOKEHUsSI Cui (BAOJb OJHOW MpsiMoi), 3akoH ['yka, 3akoH
[Tackansa, 3akoH Apxumena, MPaBUJIO paBHOBECHs pblyara (0i0Ka), «30J0TOe
MpPaBUJIO» MEXaHHKH, 3aKOH COXPaHEHUS MEXaHMYECKON SHEepruu, NpU STOM
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JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3UUYECKHE MOJEIU PealbHBIX OOBEKTOB, MPOILIECCOB U
SIBJICHUM, BBIJCNATh TMPU HTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA
00BEKTOB, MPOIIECCOB, SABJICHUHN, TPUMEHATh (PU3MUECKUE MOJICNN JIJIs1 OOBSICHEHUS
(u3nYeCKUX MPOLIECCOB U PEIICHUs yIeOHBIX 3a/1a4;

OOBSCHATH (PU3UYECKUE SBJICHHUSI, POIIECCHI U CBOMCTBA TEJ, B TOM YHUCJIE B
KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pelarhb
KAueCTBEHHbIE 3a7aud, B TOM YHCJIE TPEOYIOIIHE YHMCICHHOIO OLIEHUBaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3NYECKUX BEJIIMYWH, MPU STOM BHIOMPATH aJICKBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATH MPUUYUHHO-CIICICTBEHHBIC CBS3M U BBICTPAaUBATh
JIOTUYECKYIO IIEMOYKY PpACCYyX ICHU C ONOpod Ha HU3Y4YEHHBbIE CBOMCTBA
buznyeckux saBiIeHUM, GU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

pemaTth pacu€THble 3a1ayu (B 2—3 JEHCTBUSA) MO M3y4aeMbIM TeMaM Kypca
(bu3uKy, BIOMpas aIeKBaTHYIO (U3HYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
u (HopMyJ1, CBS3BIBAIONTUX (PU3MUCCKHUE BEIMYHMHBI, 3alMMCHIBATH KPATKOE YCIOBUE
U pa3BEPHYTOE pEIIEHWE 3a/aud, BBIABIATH HEJOCTAIONINE WM H30BITOUYHBIE
JaHHbIe, OOOCHOBBIBaTH BHIOOP MeETOJAa PEIICHHUs 3a/layd, HCIOJIb30BaTh
CIIpaBOYHBIC JTaHHBIC, MPOBOJIUTh MAaTEMAaTHUYECKUE MpPeoOpa3oBaHUsI U PACUETHI,
OIICHWBATh PEATUCTUYHOCTH TOJYYCHHOTO 3HAYCHUS (PU3NYECKON BEIWYUHBI U
OTIPEJICNISITh PA3MEPHOCTh (PU3NYECKOW BEIMYUHBI, MOJTYYEHHOU MPHU pElIeHUU
3aJ1a4;

pacrio3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO PEHIUTh TPU  MOMOIIU
bU3NYEeCKNX METOJ0B, M TpemjiaraTh OPUEHTUPOBOUYHBIM CIOCOO pEIICHUS, B
OMMCAaHWU  HCCIEOBAHMS  pacloO3HaBaTh  MPOBEPSIEMOE  MPEANOJI0KEHUE
(rumotesy), UHTEPIPETUPOBATH MOJYUYEHHBIN pPe3yIbTaT;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBICHUN WIH (PU3NUECKUX
cBoiicTB Ten (mud@dy3us, TEMIOBOE pacCIIMPEHUE Ta30B, SIBICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH MpPH B3aUMOJEHCTBUM TEJ, Mepeiaya JAABICHUS KUIKOCTbIO
U Ta3oM, MpOSIBIEHUE JEUCTBHUS aTMOCPEPHOro HaBJIEHUS, NEHCTBHUE MPOCTHIX
MEXaHHU3MOB): (HOPMYIHPOBATh MPEANOJI0KEHHUE (TUIOTE3y) O BO3MOXKHBIX
pe3yibTaTax HaOIIOJEHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOIBI,

MPOBOJUTh TPSMbIE W KOCBEHHBbIE HW3MEpeHUs (U3NUYECKUX BEIUYUH
(paccrositHue, IPOMEKYTOK BpEMEHH, Macca Teia, 00bEM Tena, cuiia, TeMIepaTypa,
IUIOTHOCTh JKUJKOCTH U TBEPAOrO Tela, CHJIa TPEHUSI CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJKHUBAIOLAs CHJIA, JIEUCTBYIOIIAs Ha MOTPYKEHHOE B MKUIKOCTh
Ten0, KOA(D@PUIMEHT TOJE3HOrO0  JIEWCTBHS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M LHUQPPOBBIX HPHUOOPOB, OOOCHOBHIBATH BBIOOP
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MeTOoJa M3MepeHMs, (UKCHUPOBATH IOKa3aHUs NPUOOpPOB, HAXOAUTH 3HAUYEHUE
U3MEPSAEMON BEJIMYMHBI C TOMOILBIO YCPEAHEHUS PE3YJIBTATOB CEPUU U3MEPEHUN U
OLIEHUBATh NOTPEIIHOCTh U3MEPEHUH;

IPOBOJIUTH HECIJIOKHBIE SKCIIEPUMEHTAJIbHbIE HMCCIEAOBAaHUS 3aBUCUMOCTEN
(Gu3MYEeCKUX BEJIMYUH (3aBUCHUMOCTH IMyTH PAaBHOMEPHO JBMIKYIIErOoCs Tela OT
BPEMEHHM JBUKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpabOTKH TIOBEPXHOCTEW Tel1 W HE3aBUCHMOCTH CHJIbI
TPEHUsT OT IUIOLIAJM COINPUKOCHOBEHHUS TeJ, CHJIbl YNPYrOCTH OT YyIJIUHEHMS
NPY>KUHBI, BBITAJIKUBAIOLIEH CUJIbI OT 00BEMA MOTpYKEHHOM YacTU Tena U OT
IUIOTHOCTU KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tena, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBUM IJIaBaHUS TeJl, YCIOBUN paBHOBECHS pblyara
U OJIOKOB): COBMECTHO C yuuTeneMm (GOpMyJIHpoBaTh 3ajadyy W TUIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITENIbHO IUIAHUPOBATh MCCIEIOBAHUE, CAMOCTOSITEILHO
coOUpaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HHCTPYKIINH,
MPEACTABIATH MMOJIYYEHHbIE 3aBUCUMOCTU (DU3NYECKUX BEIMYHMH B BUJIE TAOIUL U
rpaUKOB, OILEHUBATh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yibTaTaM
UCCIIEIOBaHMS;

coOmoaTh NpaBWJa TEXHUKH O€30MacHOro Tpyaa npu pabore ¢
71a00paTOPHBIM 000PYAOBaAHUEM;

yKa3bIBaTh MPHUHIIMIIBI ACHCTBHUS MPUOOPOB M TEXHUIECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JWHAMOMETP, COOOIMIAIONINECS  COCyAbl, OapoMeTp, pblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBHUS M3yUYEHHBIX MTPUOOPOB, TEXHUIECKIX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM HAa MX OMHCaHUs (B TOM
YHCciie: TOJAIIMITHUKY, YCTPOHCTBO BOJONPOBOJIA, THAPABINYECKUI Mpecc, CU(OH,
MaHOMETp, BBICOTOMEpP, NOPUIHEBOM HACOC, apEOMETP), HUCIOJb3ys 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBICHUW M HE0OXoAuMble (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl M CXEMaTUYHbIE PUCYHKH H3YYCHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pelIeHNN y4eOHO-IPAKTUUECKUX 3a/1a4;

IPUBOJUTH NMPUMEPHI (HAXOAUTh UH()OPMALIUIO O MPUMEPAX) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HU JUIsl oOecreyeHus
0€30MacHOCTH NpH OOpalllEeHuH ¢ NpUOOpaMH U TEXHHUYECKUMH YCTPOMCTBaMH,
COXpaHEHHUsl 3J0pPOBbsI U COOJIOJEHUS HOPM DSKOJOTMYECKOTO TIOBEICHUS B
OKpY>Karollen cpene;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB MH(pOpMAIUU (PU3UUECKOTO COAECPKAHUS B
WuTepHeTe, camMoCTOSATENbHO (OPMYIHMpYsl HOMCKOBBIM 3alpoc, Ha OCHOBE
UMEIOIINXCA 3HAHUW W MyTEM CpPaBHEHUS pPa3IMYHBIX HCTOYHUKOB BBIACIATH
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uHoOpMaIUIO, KOTOpasi SBISETCA MPOTUBOPEYMBOM WU  MOXKET  OBITh
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh TP BBIMOTHEHUM YUYEOHBIX 3aJlaHUi HAYy4YHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTO COAEp aHUsl, CIPABOUYHBIE MaTEPHAIIbl, PECYPChl CETU
WNutepHer, BiaaeTh mNpuéMamMud KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMaIuu (U3MYECKOTO COJIEpPKaHHs, B TOM YHCIIE
nyOJIMYHO JIeJIaTh KPAaTKHUE COOOIIEHUSI O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU 3TOM TIPaMOTHO WCIIOJIB30BaTh W3YYCHHBIN IOHATUWHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYTUICHUE MTPE3CHTAIINEH;

IpU  BBINOJHEHWH YYEOHBIX MPOEKTOB W HCCIEAOBAHUN paclpeneisiTh
00SI3aHHOCTU B TPYIINE B COOTBETCTBUM C MOCTaBJICHHBIMU 3aJladyaMu, CIETUTh 3a
BBINIOJIHEHUEM IUTaHAa JCHCTBUM, aJeKBaTHO OILICHMBATh COOCTBEHHBINM BKJIaa B
JNEATENbHOCTh TPYIbI, BBICTPAUBATH KOMMYHUKATHBHOE B3aMMOJICHCTBUE,
YUYUTBHIBast MHEHUE OKPYKAIOIIMX.

K xoHuy oOyueHus ¢ 8 kaacce npeAMETHbIE pe3yJbTaTbl Ha YIIyOJIeHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHHIA:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBH)KCHHE
aTOMOB M MOJIEKYJI, arperaTHble€ COCTOSIHHS BEIIECTBA, KPUCTAJUINYECKHE MU
amMop(HBbIe Teja, HACHILEHHBIM M HEHACBIILEHHBIM Map, CrocoObl M3MEHEHUs
BHYTPEHHEW OHEPIUM, OJJIEMEHTAPHBIA DJIEKTPUYECKUN 3apsj, IPOBOJHUKH,
NOJIYITPOBOJIHUKH, TUSJEKTPUKH, HICTOYHUKH TIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE TOJs, ONTHYECKas CUCTeMa) U CHUMBOJIMYECKUN SA3BIK (PU3UKHU MpU
pELICHNN YUeOHBbIX U IPAKTUYECKUX 3aj1ay;

YBEPEHHO pa3jinyaTh SBJICHUA (TEIJIOBOE pacUIMpEeHHe (C)KaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBAHME, KAIWJUIPHBIE SIBJICHUS,
UCHapeHue, KOHJAEHCAIus, IUIaBJIEHUE, KpHUCTaUIM3alMsl, KHUIIEHHE, CIOCOObI
TeIUIonepesauyn (TerIoONpOBOAHOCTb, KOHBEKIIMS, U3IyUYEHUE), TEIUIOBBIE MTOTEPH,
IIEKTpHU3aLUsl TeJ, B3aUMOJECHCTBUE 3apsA/lOB, ACHCTBUSA 3JIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJCICTBUE MarHUTOB, JEHCTBUE MArHUTHOTO TOJISI Ha
IPOBOJHUK C TOKOM) MO OMNHCAHUI0 HX XapaKTE€PHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOe SBICHHE;

pacro3HaBaTh  MPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUN B
OKpyXXamoIeM Mupe (B TOM uyHclie (U3HUYECKUE SBICHUS B IMPUPOJE:
NOBEPXHOCTHBIE M KalWUISIPHBIE SIBJICHUS B MPUPOAE, KPUCTALIBI B MPUPO/E,
n3nydeHue CoisHla, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHera, JJIEKTPUYECKUE SIBJIEHUS B aTrMocdepe, 3IEKTPUUYECTBO
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YKUBBIX OPTraHW3MOB, MarHUTHOE TOJI€ 3eMJIH, Ipeiid MOI0COB, POJIb MATHUTHOTO
noJist 11 KU3HU Ha 3emiie, MOJISIPHOE CHUSIHUE), MPU OSTOM MEPEBOJIUTH
MPAKTUYECKYI0 3a/Jadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Hakyn) GU3NIECKUX SBICHUM;

OMUCHIBATh M3YyUYCHHBIC CBOMCTBA TENl W (PU3UUECKUE SIBJICHUS, UCIOIL3YS
dbu3ndecknue BENIWYWHBI (TeMmIeparypa, BHYTPEHHSS OSHEPrus, KOJUYECTBO
TEIJIOTHI, paboTa rasa, yJenbHas TEIJIOEMKOCTh BEIIECTBA, yJElbHas TEIIoTa
IUTaBJICHUS, YJelbHas TeruioTa nmapooOpa3oBaHMs, YJEidbHash TEIUIOTa CropaHus
TOIUIMBA, KOA(PPUIIUEHT MOJIE3HOr0 JIEUCTBUS TEIJIOBON MaIllMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, DJIEKTPUYECKUM 3apsill, CUJa TOKa, DIIEKTPUUYECKOE
HaIpsKEHWE, CONpPOTUBIIEHUE MpoBoAHWKAa, DJC B IemM MOCTOSHHOTO TOKa,
AIIEKTPUUECKOE YAEIbHOE COMPOTUBJICHUE BEIIeCTBa, pabdoTa W MOIIHOCTH
AIIEKTPUYECKOTO TOKA), MPU OMMCAHUU MTPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M EIWHULBI (PU3NYECKHX BEIUYMH,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMUUHY C JAPYTUMU
BEJIMYMHAMM, CTPOUTH rpaUKy U3yUYECHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIIUYUH;

XapaKTepu30BaTh CBOWCTBA TeJN, (PU3NUYECKHE SBJICHHUS U IPOIIECCHI,
UCIIOJIb3YsI OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOECHUS
BEILIECTBA, YpaBHEHUE TEIUIOBOro OajlaHca, 3aKOH COXPaHEHUS SJIEKTPUYECKOIo
3apsina, 3akoH KylioHa, mpuHUMI CYNEpPrNO3UIUMU 3JIEKTPUUECKUX TMOJIeH, 3aKOH
Owma ns yyacTka nenu, nmpaBuwia Kupxroda, 3akon Oma 1715 MOTHON 1€ , 3aKOH
JIxoynsa-JIeHna, 3aKOH COXpAaHEHUs SHEPrUU, NPU 3TOM pa3INYaTh CIOBECHYIO
GbopMYJIMPOBKY 3aKOHA M €T0 MaTeMaTUYECKOE BhIPAKEHHUE;

CTPOUTH MPOCTbIE (PU3UYECKHE MOJEIN pealbHBIX OOBEKTOB, MPOLIECCOB U
ABJICHUM, BBIJENATH IPU HTOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIE CBOWMCTBA
00BEKTOB, IIPOIIECCOB, SABICHUM, TPUMEHATHh (DU3UUECKUE MOJICTN JIsI 0OBSICHEHUS
(bu3HYeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKUE SBJICHHUS, MPOLECCHl U CBOWCTBA TEJl, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIE 3aJlayd, B TOM 4YHUCJIE TPeOyIOlUe YHUCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHUX BEJIMYWH, IPU STOM BBHIOMPATH aJIEKBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATH MPUUUHHO-CIIEICTBEHHBIC CBSI3M U BBICTPAaUBATh
JIOTMYECKYIO ILIEMOYKY pacCyKJACHUM C OIIOPpOM Ha U3YyYEHHBIE CBOMCTBA
buznyeckux sBieHUM, GU3nUeCKre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pellaTh pacu€THbIe 3ajayu (C omnopol Ha 2-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BHIOMpas aJieKBaTHYIO0 (PU3UYECKYIO MOJIEINb, C
WCIIOJIB30BaHUEM 3aKOHOB W (OpMYJI, CBS3BIBAIOIIMX (PU3NUECKUE BEITUYUHBI,
3aMUCHIBATh KPAaTKOE YCJIOBUE U pa3BEPHYTOE PEIICHUE 3aaud, BBISIBIATH
HEJIOCTAIOIINE UM U30BITOUHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
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3aJ]aui, MCIONb30BaTh CIPABOYHBIC JaHHbIE, MPUMEHSITh METOJbl aHaIu3a
pa3MEepHOCTEH, UCIOIB30BaTh rpaduueckue MEeTOIbl peUIeHHs 3a/1ad, IPOBOAUTH
MaTeMaTHUYeCKUe IMpeoOpa3oBaHus U pacu€Thl, OLEHMBATh PEATUCTUYHOCTH
IOJlyYEHHOr0 3HAu€HUs (U3MUECKONM BEIMYMHBI U ONPEIENATh Pa3MEpPHOCTh
bu3nYeCKOi BETUYHHBI, TOTYYCHHON MPU PEIICHUH 33/1a4H;

pacmo3HaBaTh MpoOJEeMBbl, KOTOpPHIE MOXHO pEIIUTh MPH MOMOIIH
¢u3nyecKkux METOAOB, W NpejiaraTh OPUEHTHPOBOYHBIA CIIOCOO pELICHUs, B
ONHMCAaHUU  HUCCIEJOBaHUS  pPAClO3HAaBaTh  IPOBEPSEMOE  MPEANOJIOKEHUE
(rumoTesy), MHTEPIPETUPOBATH TOTYUYEHHBIN Pe3yIbTaT;

IPOBOJIUTD OTBITHI MO HAOMIONCHUIO (PU3MUECKHUX SBJICHUM WM (PU3UIECKUX
CBOMCTB TeJ (KamWUISpHbBIC SIBJICHMS, 3aBUCUMOCTh IaBJICHHUS BO3JyXa OT €ro
o0béMa M TeMIepaTyphl, CKOPOCTH IIpolLecca OCThIBaHUS (HarpeBaHus) IpH
U3Iy4eHUU OT I[BeTa H3JIydarolleil (morjomaroei) HOBEpXHOCTH, CKOPOCTb
UCHIapEHUsi BOJBl OT TEMIIEPATyphbl >KUAKOCTH M IJIOWAAM €€ IOBEPXHOCTH,
AIIEKTPHU3ALMS TeNl M B3aHMMOJCHCTBHE ANEKTPUUECKUX 3aps0oB, B3aWMOJCHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJN3alisl MArHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO MOJI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKa): (hOpMYyIMpOBaTh MPOBEPSIEMOE
NpeanoiaoxkeHue (rumoresy) O  BO3MOXHBIX — pe3yibTarax  HaOJIOJEHUH,
CaMOCTOSITENTFHO COOMpaTh yCTaHOBKY M3 HM30BITOYHOrO Habopa oO0opyaoBaHUS,
OIKCHIBATh XOJ1 ONbITA U (POPMYITUPOBATH BHIBOJIBL;

IPOBOJMUTH TMpSIMbIE M KOCBEHHbIE H3MEpEHUs (U3MUECKUX BEIUYUH
(TeMriepaTtypa, OTHOCHUTENbHAs BIAXXKHOCTH BO3/yXa, CHJIa TOKa, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIIECTBA, CONPOTUBJIEHHE IIPOBOJAHUKA, paboTra MU
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCMOJIb30BAHUEM AHAJIOTOBBIX U LH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP MeTOJa H3MEpeHHs, (UKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE M3MEPSEMOM BEIMUYMHBI C MOMOILBIO YCPEIHEHUS
pE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATH MOTPEIIHOCTh U3MEPEHUH;

MIPOBOJNUTH IKCIIEPUMEHTAJIbHBIE MCCIEOBAHNUS 3aBUCHUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCHMOCTH JaBICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHHs WU
OXJIXKICHMSI, UCCIIeIOBAaHUE SIBJICHUS TEIUI0O0OMEHa IPU CMEUIMBAaHUH XOJIOJHOMN U
ropsiueil  BOABI, 3aBUCUMOCTb COINPOTUBJIEHMSI MPOBOJHUKA OT €ro JJIUHBI,
IUIOMIA/IA  TOMEPEYHOTO0 CEYEHHs M yAETBHOTO COMPOTHBICHUS BEIIECTBA
POBOJIHMKA, CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HANPSDKEHUS Ha
IPOBOJHUKE, MCCIIEOBAHNUE IMOCJIEI0BATEIIbHOTO U MapaUIeIbHOIO COEAMHEHUN
IPOBOJHUKOB): COBMECTHO C YuHTeleM (QOpMyJIUpOBaTh 3aJayy U TUIOTE3Y
UCCIIEJOBAHMSI, CAMOCTOSTENBHO IUIAHUPOBATH HCCIIEI0BAHUE, CaMOCTOSATEIBHO
coOMpaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HHCTPYKIIUH,
MPECTABISTh MMOJYYCHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUAC TAOJHUIl U
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rpauKoOB, OLEHUBATh IMOTPEIIHOCTH, JieJaTh BBIBOJABI IO pe3yjibTaTaM
UCCJIEI0BAHMS;

coOoaTh MpaBmiia Oe30mMacHOro Tpyla mnpu padore ¢ 1abopaTOpHBIM
000py/10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI IEUCTBUSI U3yYEHHBIX TPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OMHCaHUS (B TOM
YHCJIe: CHCTEMa OTOIUICHHUS JIOMOB, TMUTPOMETp, MapoBas TypOuHa, aMIIEpMETp,
BOJIBTMETP, CUETUYMK IEKTPUUECKON DHEPIUHU, JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTesibHbIE  3JEKTPONpUOOpbl  (MIPUMEpPHI), MPEJOXPAHUTENHM U HX
OpUMEHEHUE B OBITY W TEXHUKE, NIPUMEHEHUE IOCTOSIHHBIX MAarHUTOB,
JIEKTPOMArHUTOB, 3JEKTPOJBUraTENb MOCTOSIHHOIO TOKA), WCIOJIb3Ys 3HaHUS O
CBOMCTBAaX (U3MUECKUX SABJICHUM, HEOOXOAUMble (PU3UUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKHE YCTPONCTBA U H3MEPUTEIIbHBIE
npuOoOpsl MO CXeMaM M CXEMaTUYHBIM PHCYHKaM (KUIKOCTHBIM TEpPMOMETP,
TEPMOC,  MCUXPOMETpP, TUIPOMETP, JIBUTareib BHYTPEHHErO0  CrOpPaHMS,
JIEKTPOCKOII, ~ PEOCTaT), COCTaBJIATh CXEMbl JJIEKTPUYECKHX  Lene ¢
IOCJIEIOBATENbHBIM UM NApauIEJIbHBIM COECIUHEHHEM JJIEMEHTOB, pas3inyas
YCJIOBHbIE 0003HAUYEHMSI JIIEMEHTOB JJIEKTPUUYECKHUX LIENel, UCIOIb30BaTh CXEMbI
U CXEMaTHUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOpPOB M TEXHOJIOTUYECKUX TPOILIECCOB MPU PEIICHUH y4eOHO-IIPAKTUUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O TPUMEPAX) MPAKTHUECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B TMOBCETHEBHOW >KWU3HM JUIsI OOECTICUEHUs
0e30macHOCTH TIPU OOpallleHuH C MpUOOpaMH U TEXHHUUYECKHUMHU YCTPOMCTBaMH,
COXpaHEHHUsI 3I0pOBbSI U COOJIIOACHHS HOPM SKOJOTMYECKOIO IOBEACHHS B
OKPYIKalOIIEH Cpeae;

OCYILECTBIATh MOUCK UH(pOpManuu puznyeckoro cojaepxkanus B HTepHere,
CaMOCTOATENBHO (OPMYIUPYsT TMOMCKOBBIM 3alpoc, HAa OCHOBE HMMEIOLIUXCS
3HAHMM WM CpPaBHEHHUS JONOJHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(MOPMALHMIO,
KOTOpas sIBJISIETCS MPOTUBOPEUUBOM MITM MOKET ObITh HEJOCTOBEPHOM;

UCIOJb30BaTh MPU BBIMNOJIHEHUHM YYEOHBIX 3aJaHUN HAy4YHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3NYECKOTO COAEpk aHUs, CIPABOUYHbIE MaTEpPHAIIbl, PECYPChl CETU
WuTepHeT, Bnanerb Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIu U3 OHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE IHCbMEHHbIE M KpAaTKHE YCTHBIE COOOIIEHUS,
00001112 nHGOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOIO COIEpkKaHUs, B
TOM  4YMcl€  MNyOJMYHO  MPEACTaBIATh  PE3yJNbTaThl  NPOEKTHOM  WiIH
UCCJIEeI0BATENbCKON NEATENBHOCTH, IIPU 3TOM IPAMOTHO MCIOJIb30BaTh N3y4YECHHBIN
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MOHATUMHBIM  ammapaT  Kypca  (U3UKH,  CONPOBOXKJATh  BBICTYIUICHHUE
MPE3CHTALIUEN;

IIPU BBIMIOJIHEHUH YUYEOHBIX MPOCKTOB W MCCICAOBAaHUN (DU3UYECKHUX IPOIECCOB
pacrpenensaTh O00S3aHHOCTH B TPYINIE B COOTBETCTBUU C IIOCTaBJICHHBIMH
3aJa4aMu, CJIEAUTH 3a BBINOJHEHUEM IUJIaHA JEHUCTBUA U KOPPEKTUPOBATH €rO,
aJIcKBaTHO OIIEHMBAaTh COOCTBEHHBIM BKJaJ B  JIESITEIBHOCTh  TPYMIIHI,
BBICTPANBAaTh KOMMYHHUKATUBHOE B3aWUMOJICMCTBUE, MPOSIBJISAL TOTOBHOCTH
paspemarh KOHMIUKTHI.

K koHmy oOydenust ¢ 9 knacce mpeAMETHBIC pPE3yJbTaThl HA YTiayOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMEHUIA:

UCTION30BaTh MOHATHS (CHCTEMa OTCUETa, OTHOCHTEIFHOCTh MEXaHUIECKOTO
JBKEHUS, HEBECOMOCTh W TEPETPY3KH, IICHTP THKECTH, MEXaHUYCCKHUE BOJIHBI,
3BYK, WH(GPa3BYyK M YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTTEHOBCKOE
U3ITy4YEHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, UICTOYHUKH CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPHI MCIyCKaHUsl M TOTJIONICHUs, anb(da-, 6era- U ramma-
U3ITyYCHHSI, W30TOIIBI, SACpHAas W TEPMOSICPHAsl SHEPreTHKA) U CHUMBOJUYCCKUN
SI3BIK (PUBHWKH TIPH PEIICHUHN YUEOHBIX U IPAKTUICCKUX 3a]1aY;

YBEPEHHO  pa3jau4varh sBICHUS (paBHOMEpDHOE ©  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBIDKEHWE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBWIKEHUE,
CBOOOJHOE TMaJIeHWE TeJ, MABMXKEHHE IO OKPYXXHOCTH, B3aMMOJICHCTBHE TeT,
paBHOBECHE MaTepUaJbHOW TOYKH, PEAKTUBHOE JBUKCHHE, HEBECOMOCTD,
KojeOaTenbHOe JBW)KCHHE (TapMOHHMYECKHE, 3aTyXaollhe, BBIHYXICHHbBIC
KoJeOaHusi), PE30HAHC, BOJIHOBOE ABWKEHHUE (pacCIpOCTpAHEHHWE W OTPAXKEHUE
3ByKa, uHTepdepeHis u nudpakius BOJH), MPSIMOJIMHEHMHOE pacIPOCTPaHEHUE,
OTpaKEHHWE W TMPEIIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTpaXCHHE CBeTa,
pa3noxeHne OeNoro cBeTa B CIEKTP U CIOXKEHHWE CIHEKTPaJbHBIX IIBETOB,
€CTECTBEHHAsT  PAJMOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOrO0  CIEKTpa
U3ITyYEeHHsI) TI0 OINHCAHUI0 WX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JTEMOHCTPUPYIONTNX JaHHOE (PU3NUECKOE SBICHNUE;

pacro3HaBaTh ~ NPOSBICHHE  HM3YYCHHBIX  (U3MYECKUX  SBJICHUH B
OKpy>kKaromeM Mupe (B TOM 4uciie (pu3udeckue SBICHHUS B MPHUPOJAC: TMPUIUBBI U
OTIUBHI, ABMXKeHUE TIaHeT COTHEYHOUW CHCTEMBI, PEaKTUBHOE JBMKCHHE >KHBBIX
OpPraHU3MOB, BOCHPHSTHE 3BYKOB >KHBOTHBIMHU, 3E€MJIETPSICECHUE, CEHCMHUYCCKHE
BOJIHBI, I[yHAMH, 9XO0, IIBETa TEJ, ONTUYECKHUE SBJICHUS B IPUPOE, OMOIOTUYECKOE
JEHCTBHE BUANMOIO, YIbTPA(UOIETOBOTO ¥ PEHTICHOBCKOTO M3JIy4YEHUH,
CCTCCTBEHHBI PAaTUOAKTUBHBIA (OH, KOCMHUYECKHE Jy4d, PaAHMOAKTHBHOEC
U3ITy4YCHUE TPUPOJHBIX MHUHEPAJIOB JCUCTBHE pPAJUOAKTUBHBIX W3IIYyYCHUN Ha
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OpPTraHH3M 4YEJIOBEKa), MPU 3TOM MEPEBOAUTh NMPAKTHUECKYIO 3aady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBJICHUIA;

OIKCHIBaTh HU3YUYEHHbIE CBOMCTBA Tel U (U3UYECKUE SIBJICHMS, UCIOJIb3YS
¢usnyeckue BENWYMHBI (CPElHAs W MTHOBEHHass CKOpPOCTh Tejna IIpH
HEPaBHOMEPHOM JIBDKEHHH, YCKOpPEHHUE, MepeMEUIeHUE IMpU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBMOKEHMHM,  YIJIOBas  CKOPOCTh,  LIEHTPOCTPEMUTEIBHOE
YCKOpEHUe, CHIa TPEHHUsI, CUJa yIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOHOTO
naJIeHUs, BEC TeJa, LIEHTP TSKECTU TBEPJOTO Teja, UMILYJIbC TEJa, UMITYJIbC CUJIB,
MOMEHT CHJIbl, MEXaHUYECKasi pad0Ta U MOLIHOCTb, OTEHIIMAJIbHAS YHEPTUsl Tena,
MOJIHATOIO HaJl HOBEPXHOCTBIO 3€MJIM, MOTEHIMATbHAS SHEPTUS CHKATOUN MPYKUHBI,
KMHETHYECKasl JHEprus, IOJIHAsg MEXaHWYEeCKas DSHEprus, MNEpHoOJ M YacToTa
Kosie0aHuil, epruoJ MaTeMAaTUYECKOr0 U MPYKUHHOIO MasTHUKOB, JIJIMHA BOJIHBI,
IPOMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETa, MOKa3aTellb MpPeIOMJIEHUs
cpelbl), IMpU ONMCAHWM TNPABUIBHO TPAKTOBaTh  (PU3UYECKUI  CMBICI
UCIOJIb3yEMbIX BEJIHMYMH, MX OOO3HAYEHUS M €IUWHULBI (PU3NYECKUX BEJIUYHUH,
HaXoJuTh (POPMYJIbl, CBA3BIBAIOLIME JTAHHYIO (PU3UYECKYIO BEIMYHMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTb CBOICTBa Tel, (U3NYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHPHOI'O TSATOTEHUS, MPUHLUII
CYNEpIO3ULIMA CWJI, HPUHLMI OTHOCUTEIbHOCTH ['anmunes, 3axkoHbsl HproTOHA,
3aKOH COXPAaHEHUs HMMIIYJIbCa, TEOPEMY O KMHETHYECKOM SHEpPIruM, 3akoH ['yka,
3akOH bepHyimn, 3aKOHBl OTPaK€HUS U NPEIOMIIEHMsI CBETa, (OpMYJly TOHKOU
JIMH3BL, IUTAHETAPHYIO MOJENIb aTOMa, HyKJIOHHYIO MOJI€]b aTOMHOTO $1/1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MACCOBOI'O YHCEN NPH SAEPHBIX PEAKLMAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U €r0 MaTEeMaTUYECKOE BHIPAKEHUE;

CTPOUTH (PU3UUECKHE MOJENTU PEaJbHBIX OOBEKTOB, MPOLIECCOB M SIBICHUH,
BBIIETATh IPU 3TOM CYLIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBAa OOBEKTOB,
IPOLECCOB, SIBJICHUN, MPUMEHATh (QPU3NYECKUE MOJEHM s OOBSCHEHUs
(bu3HYECKUX MPOILIECCOB U PEIICHUs YUYeOHBIX 3a/1a4;

OOBSACHATHh (PU3NYECKUE SBJICHHS, POLIECCHl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CUTyallMil MPaKTHUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarhb
KayeCTBEHHbIE 3a/ayd, B TOM 4Hcle TpeOyloHe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHbIX 3HAYCHUU (PU3MYECKUX BEJIMYWH, IPU 3TOM BBIOMPATH aJI€KBATHYIO
(U3HYECKYI0 MOJENb, BBISBISATH MPUUYUHHO-CIIEICTBEHHBIE CBS3M U BBICTPAUBATh
JIOTUYECKYIO LENOYKY pPACCYXKIACHUH K3 2—3 IIaroB C ONOpOl Ha HW3y4YEHHbIE
CBOMCTBA (PU3MUECKUX SBICHUMN, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peIlaTh pacy€THhIE 3a/layd M0 U3ydaeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYI0 (PU3NYECKYI0 MOJIENb, C HCIIOJIBb30BAHUEM 3aKOHOB U
(bopmMyJ, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3aMMCHIBATH KPATKOE YCIOBUE U
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pa3BEPHYTOE pELIEHUE 3aJauyd, BBIABIATH HEJOCTAIOIIUE WM HU30BITOUHBIE
JaHHbIe, OOOCHOBBIBATH BBHIOOP METOAAa peUIeHWs 3aJadd, HCIOJIb30BaTh
CIPAaBOYHbIE JAHHbIC, IPUMEHATh METOJIbl aHAIM3a Pa3MEpPHOCTEH, UCIOIb30BaTh
rpadguueckue  METOAbl  pEIIeHUs  3a]ady, MNPOBOJUTH  MaTeMaTHYECKUE
npeoOpazoBaHusl U pacy€Thl, OICHUBATh PEATMCTUIHOCTh MOMYyYEHHOTO 3HAUYCHUS
¢bu3nyecKkoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEIUYUHBI,
MOJTyYE€HHOM MPH pEIICHNUH 3a]1auH;

pacro3HaBath NIPOOJEMBbI, KOTOPHIE MOMKHO pEHIUTh MpPU  [OMOIIU
bu3NYeCKuX METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIICHUs, B
ONMCAaHUU  WCCIENOBaHHWS  pPACIO3HABAaTh  IMPOBEPSAEMOE  MPEANOJIOKEHUE
(runote3y), OLIEHHWBATh TPABUWIBHOCTh MOPAJIKAa TIPOBEACHUS HCCIEI0BaHUS,
MHTEPHPETUPOBATH NOJYUSHHBIN PE3YJIbTAT;

MPOBOJIUTH OMBITHI N0 HAOMIONCHUIO (PU3MYECKHUX SBICHUM MM (PU3UIECKUX
CBOICTB TeJ (M3yueHue BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHHs YHEPTUH,
3aKOHA COXPAHEHHUS HMITYJIbCa, JEHCTBHE 3aKOHa bepHyin W BO3HWKHOBEHHE
NOIBEMHONM CHJIBI KpbUIA, 3aBUCHMOCTh IMEpHOJa KOJEOAHWN MPYKHUHHOTO
MasiTHUKa OT MacChl Ipy3a M JKECTKOCTH TMPYXUHBI U HE3aBUCHUMOCTb OT
aMIUTUTYJIbl MaJIbIX KOJeOaHW#, MNpSAMOJIMHEHHOE pacrnpoCTpaHEHUE CBETa,
pasioxeHue OeNoro cBeTa B CHEKTP, U3YUCHHE CBONCTB M300pa)KEHUS B IIOCKOM
3epKaje M CBOMCTB M300pa)KCHHs IMpeaMeTa B COOMparoliel JTuH3e, HaOI0AeHne
CIUIOIIHBIX M JIMHEHUYAThIX CIIEKTPOB H3IIy4eHHUS): (POPMYJIUPOBATH MPOBEPSIEMOE
npeanosiokeHue (rumoredy) O  BO3MOXHBIX — pe3ysibTarax — HaOJIOJECHUH,
CaMOCTOATENLHO COOMPATh YCTAHOBKY M3 M30BITOYHOrO Habopa o0OpyJoBaHUS,
OIKCHIBATh XOJI OTBITA ¥ (POPMYITHUPOBATH BHIBOJIBL;

IPOBOJUTH IPU HEOOXOIMMOCTH CEpHUIO0 NPSAMBIX H3MEPEHH, ompeaenss
cCpeqHee 3HAUCHHE M3MEPAEMON BEIMYMHBI M ONpEAeNsis IOTPEIIHOCTh
pEe3yIbTAaTOB NPSIMBIX H3MEPEHHM, OOOCHOBBIBATH BBHIOOP cCrocob0a H3MEpPEeHHUS
(M3MepUTENbHOTO MpUdOopa);

IIPOBOIUTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella IMPHU PAaBHOYCKOPEHHOM JBMKEHHH, YCKOPEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(GUUMEHT  TPEHUs  CKOJIbKEHUS,
MexaHudeckas paboTa M  MOINHOCTh, YacToTa U NEpPUOJ  KoJieOaHUMU
MaTEeMaTHYeCKOTO0 W  TNPYXXUHHOTO  MAasTHUKOB, (DOKyCHOE  paccTOosHHE
coOuparomiel JMH3bI W €€ ONTUYecKas CHila, paJHOaKTHBHBIM (OH) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BBHIOOP
METO/a U3MEpPEHHUs, IUIAaHUPOBAaTh M3MEPEHUs, CAMOCTOSITEIBLHO COOUpaTh
OKCMEPUMEHTAIbHYIO  YCTAaHOBKY, BBIYHCIATh  3HAYCHHWE  BEIUYUHBI U
aHAJIM3UPOBATh MOJYYEHHBIE PE3YJbTAaThl, OLEHHUBAS IMOTPEIIHOCTh PE3YJIhTAaTOB
KOCBEHHBIX U3MEPECHUM;



33

MIPOBOJIUTEH IKCIIEPUMEHTATIBLHBIE UCCIEOBAHUS 3aBUCUMOCTEH (PU3MYECKUX
BEIWYMH (3aBHCHUMOCTh IIyTH OT BPEMEHU IMPU PAaBHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCHUMOCTH CHJIbI TPEHHUS CKOJIBKEHHSI OT CHIIBI
HOPMAJILHOTO JaBJICHUs, MepuoAa KoJieOaHWNW MaTEeMaTUYECKOro MasTHHUKA OT
JUIMHBI HUTH, ONpEJACIICHHE YCKOPEHUs CBOOOJHOTO TMaJICHUs, HUCCJEIOBAHUE
W3MCHCHUS BEIMYWHBI M HAMPaBICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH yTJIa
OTpaXEHHUs CBETa OT yrila MaJeHUs, yria MPeJIOMJICHUS OT YyIjia TMaJCHUs
CBETOBOTO JIy4ya, HCCJIEJIOBAHUE TPEKOB: HU3MEPEHHUE DSHEPrHMH YACTUIIBI I10
TopMO3HOMY MyTH (110 oTorpadusim)): COBMECTHO C yuHUTeIeM (POpMyITUpOBATH
3aJla4y U TUIIOTE3y MCCIIEI0OBAHUSA, CAMOCTOSTENIBHO IJIaHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATETLHO COOMpaTh JKCIEPUMEHTATBHYIO0 YCTAHOBKY, MPEACTABISTH
MOJIyYEHHbIE 3aBUCUMOCTH (M3MUECKUX BEJIIMYMH B BHJIE TaONUIl U TpapuKOB,
OILICHUBATh MOTPEITHOCTH, JJIaTh BBIBOBI 10 PE3yJIbTaTaM HCCIICI0BAHUS;

coOoaTh MpaBwiia Oe30macHoro Tpyla mnpu pabore ¢ 1abopaTopHBIM
000Opy10BaHUEM;

XapaKTEPU30BaTh MPUHITUIIBI ICUCTBHUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHX IPOLECCOB C OMOPOM HAa HUX OMHUCaHUS (B TOM
Yuclie: CHUAOMETP, JTATUMKU TIOJOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XOJIOT, OYKH, MEPUCKOIN, (oToanmapar, MUKPOCKOIN, TEIECKOI, ONTUYECKHE
CBETOBO/IbI, CHEKTPOCKOI, JO3UMETpP, kKamepa BuiabcoHa), UCHONB3ys 3HAHUS O
CBOMCTBaX (PM3MYECKUX SIBICHUN U HEOOXOIUMBbIE (HDU3UUYECKHE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKHM W3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIIBHBIX NPUOOPOB U TEXHOJOTMYECKUX TMPOIIECCOB MPHU
pelieHnr y4eOHO-TIPAKTUIECKUX 3a/ad, ONTHYECKUE CXEMBI I TOCTPOCHUS
M300paKEHUI B IJIOCKOM 3€pKajie U COOMparoNIeH JIMH3E;

MPUBOUTH MPUMEPHI (HAXOAUTh HHPOPMAIHIO O TIPUMEPAX) MPAKTHIESCKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KM3HU JUIsl 0OecreueHus
0e30MacHOCTH TpHU OOpallleHuu ¢ NpudopaMu U TEXHHUUYECKHUMHU YCTpPOMCTBaMH,
COXpPaHEHMS 3JI0pOBbSI M COOJIOJCHUS HOPM SKOJOTMYECKOro IIOBEICHHUS B
OKPYXaroUIEH Cpeie;

OCYHIECTBIIAThH MOUCK MH(MOpMaIuu Gpuznyeckoro cojepxkanus B UHTepHeTe,
CaMOCTOATENHHO (HOPMYIIHUPYs MMOMCKOBBIN 3aMpoC, HaXOAUTh MYTH ONpEeeIeHUs
JIOCTOBEPHOCTH TOJIyd€eHHOM HH(OpMAIlMd HAa OCHOBE HMEIOUIMXCS 3HAHUU U
JOTIOJTHUTETHHBIX UCTOUYHUKOB;

WCIIOJIb30BaTh TP BBIMOTHEHUH YUYEOHBIX 3aJaHUl HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUS, CIIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WNutepHer, BiaaeTh MNpuéMamMud KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
uH(OpMaIUU U3 OJIHON 3HAKOBOUW CHUCTEMBI B IPYTYIO;
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co3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
nH(OpPMAIMU W3 HECKOJIBKUX MCTOYHHKOB (PU3MUECKOTO COJICPkKAHUS, ITyOITMIHO
IPEJCTaBISITh PE3yIbTAThl MPOSKTHOW MM UCCIEI0BATEIBCKON 1E€ATEIbHOCTH IPU
3TOM TPAaMOTHO HWCIIOJIb30BaTh WM3YUYCHHBIH TOHATUWHBIA ammapar H3y4aeMoro
paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHHE Mpe3eHTalueld ¢ y4EToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
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7 KJIACC
DJIEeKTPOHHbBIE
(uudgposrbie)
N/ HauMeHoBaHue pa3aeioB H TeEM Kosan4yecrBo yacoB  oOpasoBaTesibHbIE
[1]
2 HPOrpamMMblI pecypchl
Bcero
Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY’KAIOLIEro MUpa
https://physics-

1.1 o — 2 .

H3HKa T Hayka O npHpoe engineers.ru/books/1
https://physics-

1.2 Du3nYECKUe BETUYNHBI 4 ttp_s Ilphysics
engineers.ru/books/1
https://physics-

1.3 EcrecTBeHHO-HAy4UHBIN METO/1 MO3HAHUS 2 engine(frs?:’u Ibooks/1

Hroro no pazneny 8
Paznen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHNH BellleCTBA
https://physics-

2.1 C 2 .

TPOCHHE BelecTRa engineers.ru/books/1

29 JIBM>KeHHE U B3aMMOJCHCTBHE YaCTHII 4 https://physics-

' BEIIIECTBA engineers.ru/books/1
https://physics-

2.3 ArperatHble COCTOSIHUS BEIIECTBa 1 engine(frsﬁ’u Ibooks/1

Wroro no pazneny 7
Paznen 3. /IBu:keHue U B3auMo/IeiicTBHE TeJl
https://physics-

3.1 Mexannueckoe IBUKEHHUE 10 ttp§ Ilphysics
engineers.ru/books/1
https://physics-

3.2 n , , 9 .

HEPHIL, Macea, IHIOTHOCTE engineers.ru/books/1
https://physics-

3.3 Cuna. Buael cun 15 p_ Pny
engineers.ru/books/1

Htoro o pasneny 34
Pasnen 4. /laBjienue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
Nl .
Jlél.FJIeHI/Ie epeaayva 1aBJIEHUA https://physics-
4.1 TBEPIBIMH TEJIAMH, KUIKOCTIMU U 5

razamMun

engineers.ru/books/4
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https://physics-
4.2 6 .
JlapieHue KIKoCTH engineers.ru/books/4
https://physics-
4. A .
3 TMOC(epHOe JaBIeHHe > engineers.ru/books/4
44 JlelicTBHE KUIAKOCTH U Ta3a Ha 12 https://physics-
' MOTPYKEHHOE B HUX TEIIO engineers.ru/books/4
Htoro mo pasneny 28
Pa3nes 5. PaGoTa 1 MOIIHOCTD. JHeprus
https://physics-
>1 Pabora B MOMEOCTS 0 engineers.ru/books/4
https://physics-
2 IT .
> POCTHE MeXanisMat 8 engineers.ru/books/4
https://physics-
5.3 MexaHnueckasi SHEprus 5 engineers.ru/books/4
Wroro no pazneny 19
Pa3nea 6. IloBTopuTe1bH0-0000111a101IMIT MOAYJIb
. https://physics-
6.1 [ToBTOpUTENBHO-0000IIAFOIINIT MOTYITH 6 engineers.ru/books/4
Htoro mo pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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8 KJIACC
. Koamuects 3§C:Tp(;HHbIe (uudpossbie)
No /it anMeHOBaHHe Pa3/ieJioB U 0 YACOB o0pa3oBaTejibHbIE PecypChl
TeM MPOrpaMmabl
Bceero
Pa3pean 1. TenioBblie iBJICHUSA
. https://www.getaclass.ru/course/fizika-
1.1 CtpoeHue U CBOMCTBA BEIIECTBA 6 . .
v-opytah-i-eksperimentah
12 O ——— 33 https://WV\_/w.getac_Iass.ru/course/f|2|ka-
v-opytah-i-eksperimentah
Hroro no paszneny 39

Pa3pes 2. DiieKkTpH4ecKHe M MATHUTHBIC SIBJICHHSA

3J'IeKTpI/I‘ICCKI/Ie 3apsabl.

https://www.getaclass.ru/course/fizika-

2.1 3 9 X .
ap mKeHHf 1e e X v-opytah-i-eksperimentah
B3aNUMOACUCTBUA
99 [IoCTOSIHHBII 2NEKTPHICCKUN 31 https://www.getaclass.ru/course/fizika-
' TOK v-opytah-i-eksperimentah
23 P — 11 https://WV\_/W.getac_Iass.ru/course/f|2|ka-
v-opytah-i-eksperimentah
https://www.getaclass.ru/course/fizika-
2.4 c) 7 X .
JICKTPOMArduTHAasA HHAYKIHA v-opytah-l-eksperlmentah
Hroro no paszneny 58

Pa3nea 3. IloBTopuTe1bH0-000011a10 1M MOAYJIb

[ToBTOpHUTENEHO-0000IIAFOTITHI

https://www.getaclass.ru/course/fizika-

3.1 5 X .
MOJTYJIb v-opytah-i-eksperimentah
Hroro no paszueny 5
OBHIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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9 KJIACC
H KoimuectBo 03;16:3’1;)1)(;H1:I>Ie (uzupz:)BL:e)
BaTeJbHBI bl
Ne /it auMeHOBaHHUe pa3ieJIoB U TeEM 4ACOB P pecyp
NMPorpamMmMbl
Bcero
Pa3zgen 1. Mexann4ueckue siBJICHUSA
Mexanndueckoe ABMKEHUE U Bubmiorexa TIOK
1.1 CI10COBLL €ro OMICAHIS 30 https://lesson.academy-
content.myschool.edu.ru/03/09
bubmunorexa LIOK
1.2 Bsaumoneiictsue Ten 18 https://lesson.academy-
content.myschool.edu.ru/03/09
bubnunoreka [JOK
1.3 3aKOHBI COXpaHCHHUS 15 https://lesson.academy-

content.myschool.edu.ru/03/09

Hroro no pasneny 63
Pazgen 2. Mexannuyeckue KojJe0aHUS U BOJHBI
but6mmoreka [JOK
2.1 MexaHn4eckue KoyieOaHust 8 https://lesson.academy-
content.myschool.edu.ru/03/09
but6mmoreka [JOK
2.2 MexaHH4YecKHe BOJIHBL. 3BYK 10 https://lesson.academy-
content.myschool.edu.ru/03/09
bu6mmoreka [JOK
Hroro 1o pazaeny 18 https://lesson.academy-

content.myschool.edu.ru/03/09

Pasznen 3. 3HeKTp0MaFHI/ITHOG 110JI€ U JIEKTPOMArHUTHBIC BOJIHBI

31 DIIEKTPOMArHUTHOE TOJIE U
' AJIEKTPOMATHUTHBIE BOJTHBI

Hroro no pazgeny

Paznen 4. CeeToBbIe ABJICHUSA

4.1 3aKOHBI pacCIpPOCTPaHEHUS CBETA
4.2 JIuH3BI ¥ ONITHYECKHE PUOOPHI
4.3 PaznoxeHnue 6e10ro cBeTa B CIIEKTP

but6mmoreka [IOK

6 https://lesson.academy-
content.myschool.edu.ru/03/09
bu6mmoreka [{OK

6 https://lesson.academy-

content.myschool.edu.ru/03/09

but6mmoreka [{JOK
8 https://lesson.academy-
content.myschool.edu.ru/03/09
bu6mmoreka [IOK
6 https://lesson.academy-
content.myschool.edu.ru/03/09
bu6mmoreka [{OK
https://lesson.academy-
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content.myschool.edu.ru/03/09

Hroro mo pazneny 16
Pa3nen 5. KBanToBble siBJIeHHS
I/ICHYCKaHI/Ie U IIOIJIOIIICHUE CBETa bubsmorexa HOK
5.1 ATOMOM 4 https://lesson.academy-
content.myschool.edu.ru/03/09
bubnuoreka [JOK
5.2 CTpoeHune aTOMHOTO sipa 5 https://lesson.academy-
content.myschool.edu.ru/03/09
bubmuoreka [JOK
5.3 SnepHbie peakiun 7 https://lesson.academy-
content.myschool.edu.ru/03/09
Wroro no paszneny 16
Pa3nea 6. IloBTopuTe1bHO-0000111a10 1M MOAYJIb
Mexannueckue sIBICHUS Bu6morexa IJOK
6.1 (TTOBTOPHUTETBHO-0000IIAFOIITHI 6 https://lesson.academy-
MOJTyJIb) content.myschool.edu.ru/03/09
bubmuoreka [JOK
TennoBbie sBiaeHUS (HOBTOPUTEILHO-
6.2 oGoB AL Mo (m,) P 3 https://lesson.academy-
HHarom Y content.myschool.edu.ru/03/09
DNEeKTPOMAarHUTHBIE SIBICHUS Bbubnuorexa [TOK
6.3 (mOBTOPUTETHHO-0000ITATOIITHIA 3 https://lesson.academy-
MOJIyJIb) content.myschool.edu.ru/03/09
but6mmoreka [JOK
CBeToOBBIE IBIIEHUS (IOBTOPUTEIILHO-
6.4 0 6OBIAIOLLITI Mo (HB) P 1 https://lesson.academy-
o Y content.myschool.edu.ru/03/09
. but6mmoreka [JOK
[ToBTOpHTENBHO-0000IIIAIOIIHIA
6.5 o HE HHarom 4 https://lesson.academy-
Y content.myschool.edu.ru/03/09
Hroro no pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME
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