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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHON paboyeit mporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAarOUIMXCSI M OPTraHU3ALMI0 H3YYCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOM OCHOBe. B mporpamMme mo (u3MKe yYHUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IJTAHUPYEMBIM JTUIHOCTHBIM U METAIPEIMETHBIM pPe3yJIbTaTaM OOYUCHHS, a TAKKe
MEXIPEIMETHBIC CBSI3W €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[Iporpamma no ¢u3uke ycraHaBIMBaET paclpeiesieHue yueOHOro MaTepurana
1o rojam oOyudeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXxcCs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbIO OKa3aHUS METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJBKY (PHU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHUEHN, OMOJIOTHEN, acTpOHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpA, MPEIOCTABISIET Haubojee SCHbIe
oOpasibl MPUMEHEHUsI HAYYHOTr0 METO/a MO3HAHUs, TO €CTh Croco0a MoTydyeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUEeCKOro OoOpa3oBaHUsS B CTPYKType OOIero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
UHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUUMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHATH SIBICHUS;

« OIICHUBAThH U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UWHTEPNPETUPOBATH  JaHHbIE W  HCIOJb30BaThb  HAYYHBIC
JI0Ka3aTesIbCTBA JIJISl IOJIyYEeHHS BBIBOJIOB.

[lenn wu3yueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUS
onpenenensl B Konmeniuu mnpenomaBaHusi ydeObHoro mpenmera «Duszmka» B
oOpa3oBarenbHBIX oOpraHusamusx Poccuiickoit ®eneparuu, peaau3yronmx



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKos oT 3

nekadpst 2019 r. N2 [1K4BH).
Heau nzyyenus pusmkm:

npuoOpeTeHne HHTEpeca M CTPEeMJICHHs] OO0y4yaloumxcs K HaydYHOMY
U3YYEHUIO NPUPOJbI, PA3BUTUE HUX HHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHHE
UCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOUTUM SIBJICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yYCHHsI OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3HKHY;
(opMUpOBaHKE TPEICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEACTAaBICHUH O  BO3MOXKHBIX  cepax  Oyayuien
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHne 3TUX LieNied mporpamMMmbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJOB pEIICHHWs] TMPOCTEUIINX PAcdYETHBIX 3adad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX PUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpoheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHUSIMHA, OCHOBAaHHBIMH Ha
JOCTIDKCHUSIX (DU3UIECKOM HAYKH.

Ha w3ydenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejenmo), B 9 kinacce — 102 ygaca (3 yaca B HeJeto).

[Ipensaraemplii B mporpaMMe no (pu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTENb JelaeT BbIOOP MPOBEICHHUS



7a00paTOpHBIX PabOT U OMBITOB C YYETOM HHIUWBUIYaJbHBIX OCOOEHHOCTEH
o0y4aromuxcs, CIUCKa SKCIEPUMEHTAIBHBIX 3aJaHuM, MpeasaraeéMbiX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAIOIIEero Mupa.

@usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUUHBL. M3MepeHue @uanyueckux BelWyuH. DuU3nyeckue
npudopsl. [lorpemuocts u3mepenuii. MexxayHapoHasi cucTeMa €IMHHULL.

Kak ¢usuka u JApyrhue ecTECTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcTecTBEeHHOHAyUHBII METOJl MO3HaHUA: HAOIIOJEHUE, TOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabOmogaemMoro aBieHus. Onucanue (U3NYECKUX SIBJICHUN C TIOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

o MexaHnueckne, TEIUIOBBIE, JJIEKTPUYECKHME, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
« ®usnueckue npudOOPHI U MpoLEaypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.
Jlabopamopnvie pabomul u onvimaul.
« Omnpenenenre UEHbI I€IEHUS NIKAJIbl U3MEPUTEILHOTO TpUOOpa.
« H3mepeHue paccTossHUMN.
« H3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.
« Omnpenenenne pa3MepoB MajbIX Tell.
« H3mepeHne TtemmepaTypbl NpU MOMOIIM KXUIKOCTHOTO TEPMOMETpa M
JaTYuKa TEMIIEPATYPBI.

« IIpoBeneHne uccnenoBaHMs IO NMPOBEPKE TUITOTE3BI: AAIBHOCTH IMOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, ueM OOoJIblle BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne wuactul BemecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJEKYJSIPHBIM cTpoeHrueM. OCoOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jlemoncmpayuu.

« HaGmoaenue OpoOyHOBCKOTO JIBUKEHUSI.

« Habmonenue nuddysun.

« HaOmonenne  sBICHUH,  OOBACHAIOIIMUXCA  NPUTSDKEHHUEM WA

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

« Ouenka jJuameTpa arTroMa METOAOM PsIoB (C  HCIOJIb30BAaHUEM

dbotorpaduii).
e OnbIThI 10 HAOJIOAEHUIO TETJIOBOTO PACIIMPEHHUS Ta30B.
e OnbIThl IO OOHAPYKEHUIO ACUCTBUS CHJI MOJICKYJIIPHOTO TIPUTSIAKEHUSI.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SlBnenve wHepruu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak IMpUYMHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeuCTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHnerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTByromasa cuil. Cuia TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
« HaGmoneHne MexaHMueCKOro JIB>KEHUS TeTa.
« H3MepeHne ckopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.
« HaGOmronenue siBJIeHUS UHEPLIMH.
« HaGmroaenue u3MeHeHHs CKOPOCTH MPU B3aUMOJICUCTBUM TEJl.
« (CpaBHEHHE Macc MO B3aMMOJCHUCTBUIO TEIL.
« CloXeHHe CUII, HAPABJICHHBIX 110 OJHOU MPSAMOI.
Jlabopamopuwie pabomul u onvimaol.
« Ormnpenenenue CKOPOCTU PABHOMEPHOIO JIBM)KEHUs (IIapuKa B JKUJIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

« Ompenenenue cpemHel CKOPOCTH CKOJIBKEHUSI OpyCKa WM IIaphKa I10
HAKJIOHHOM TIOCKOCTH.

« Omnpenenenne MIOTHOCTU TBEPOTO TENA.

e OnpITbl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTshikeHUs (aedopmMaiinu)
MPY>KUHBI OT MIPUII0KEHHOW CHUITBI.



OMnBITHI, TEMOHCTPUPYIONINE 3aBUCHMOCTh CHJIBI TPEHHUS CKOJIBKEHUS OT
BECa TeJa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasnen 4. laBiaenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl YMEHBIIEHHS U YBEIMUEHUs AaBiieHus. [laBieHue rasa.
3aBUCHMOCTh JaBJIEHUs raza oT oObEma, TemmepaTypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMH, KUJIKOCTAMH M Tasamu. 3akoH Ilackana. [lHeBmMaTmueckue
MalIuHbl. 3aBUCUMOCTb JABJEHUS >KUJIKOCTH OT TIyOMHBI. ['mapocraTmyeckuid
napajokc. Coobmatroiuecs cocynpl. ['uapaBinueckne MEXaHU3MBbl.

Atmocdepa 3emsn u atMocepHoe naBieHue. [IpuunHBI CyliecTBOBaHUSA
BO3aylmHOW oOosouku 3emin. OnbiT Toppuuemu. M3mepenue armocdepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTO JaBIECHUS OT BBHICOTHI HaJ YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankusaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3gyxormnnaBanue.

Hemoncmpauuu.

3aBUCUMOCTbH JABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyeckun mpecc.

[IposiBinenue nelcTBUsI aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTH BBITAJIKMBAIOIIEH CUJIBI OT 00BEMA MOTPYKEHHOM YacTH Tea
Y IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIBI BECY BBITCCHEHHOU JKUIKOCTH.

VY ciioBue 11aBaHus TEJI: IUIABAHUE WU NIOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIa U JKUIKOCTH.

Jlabopamopusie pabomul u onvimel.

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTpy>KEHHOH B
KUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHCTBYIONIEHM HAa  TEJNO,
IIOIPYKEHHOE B JKUIAKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHJIbI, IEVCTBYIOIEH HA TEJIO
B JKUJIKOCTH, OT MAcCChl TeJa.

OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIIECH  CHUJIBI,
NEUCTBYIONIEH Ha TEJO B XKUIKOCTU, OT 00BEMA MOTPYKEHHOM B )KUIAKOCTh
YaCTH TeJa U OT IUNIOTHOCTH KHUIKOCTH.

KoHncTpynpoBanne apeoMmeTpa WJIM KOHCTPYMPOBAHME JIOJKHM U
OIIpEIEIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pbIYar, OJOK, HAKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHs pbluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KI1JI nmpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass odHeprusa. KuHeTtmyeckas W NOTEHUMAIbHAs JHEPTHUS.
[IpeBpalieHre OTHOTO BU/Ia MEXAaHWUUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHECHUS
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

« IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

« Omnpenenenue padoThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBUKEHHUHU TEJa MO

TOpPU30HTAIBHON ITOBEPXHOCTH.
« MHccnenoBanue ycioBuil paBHOBECHSI pblyara.
« MHsmepenne KII/] HakIOHHON IUIOCKOCTH.

. HByLIGHI/IG 3aKOHa COXpaHCHUA MEXaHHUYECKOU OHCPI'UH.
8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenu TBEPAOrO, KUJIKOTO M Tra3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JIBUKECHUSA
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPrUu:
TerIonepeavya u CoBepiieHne padoThl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKIIHS, U3IIyYEHHUE.

KonuuecTtBo TemnoThl. YenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH H
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue u
OTBEpJICBAHUE KPUCTALUIMYECKUX BEIIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenuwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JTaBJICHUS.

BrnaxuocTts Bo3myxa.

DHeprus TOIIMBa. Y IeJIbHAs TEMJI0Ta CTOpPaHusl.

[Tpununer pabotel TeroBeix apurarencit KIIJ[ TemmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEH CPEJIBL.

3aKOH COXpPAHEHUS ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

« HaGmonenne OpOyHOBCKOTO JIBHKCHHS.

« HaGmonenue nuddys3un.



« HaOnronenue siBieHNI CMauyuBaHUs U KaIWIISIPHBIX SIBIICHUM.

« HaOmronenue TenaoBoro paciumpeHus Ted.

« lV3meHeHue mamieHHS Ta3a MPU U3MCHEHHH 00BhEMA M HATPEBAHWH WIIN

OXJIAXKICHUU.

« [IpaBuna u3MepeHus TEMIIEPATYPBL.

« Buasl Temionepenauu.

« OxJjaxJeHue Npy COBEPUICHUH PaOOTHI.

« HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHIIAMH.

« (CpaBHEHHE TEIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

« HaGmoneHue KuneHusl.

« HaOmronenue nocTostHCTBA TeMIEpaTyphl IPU TIABJICHUU.

e Mopaenu TErIoOBbIX ABUTATENEH.

Jlabopamopnwie pabomul u onvimaol.

o OnbITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.

e OnbITHI IO BRIPANIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.

e OnbIThl MO HAOMIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U

TBEPABIX TEIL.

« Ormpenenenue gaBjaeHUS BO3yXa B 0a/UIOHE MIMPUIIA.

e OmnbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABICHUS BO3AyXa OT €ro

00bEMa M HarpeBaHUs W OXJIKICHHUS.

« IIpoBepka runoresbl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.
« HaOmogenne wu3MEHEHHs BHYTPEHHEH »JHEpruM Tela B pe3yJibTaTe
TEeIIonepeayr U padoThl BHEITHUX CHJI.

« MHccnenoBanue siBieHHUs] TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM M

ropsiuyer BOJIBI.

« OrmnpeneneHne KOJIUYECTBA  TEIJIOTHI, TMOJYYEHHOrO BOAOW  MpHU

TEIMJI000MEHE C HATPETHIM METATUYECKUM ITUITUHAPOM.

« OmnpeneneHne yeinbHON TETNIOEMKOCTH BEILIECTBA.

« HccnenoBanue npouecca ucnapeHus.

« OmnpeneneHre OTHOCUTENIBHOM BIAXKHOCTH BO3AYyXaA.

« Omnpenenenue yaeiabHON TEMJIOTHI IJIABJICHHUS JIbJA.

Pazgen 7. JaekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

Onexktpuzanusi Tea. JBa poja 3JIEeKTpUYECKUX 3apsanoB. BzammopercTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJITUYUHBI 3aPSI0B U PACCTOSIHUSI MEXKAY TETIAMH ).

OnekTpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu sneKTpuyecKkux 3apsaoB. DJIEMEHTAPHbBIA DJIEKTPUUECKUM 3apsil.
Crpoenue aroma. [IpoBOJHHUKHM W JUAIJEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.



ONEeKTpUYECKUA TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOrO TOKA.
WM cTOYHUKM TOCTOSSHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuyeckass nenb. Cuina  TOKa.  DIEKTPUYECKOE  HaIPSDKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTHBJICHUE BewlecTBa. 3akoH Oma
JU1s yyacTka nen. [locnenoBarenpHoe U apauieibHOE COEUHEHNE ITPOBOJHUKOB.

PaGora u MomHOCTh 3MeKTpUYecKoro Toka. 3akoH Jxoyms—Jlenma.
DJeKTpUYECKUE LIETIH U MOTPEOUTENH IEKTPUUECKOM sHEprun B ObITy. KopoTkoe
3aMBIKaHHE.

ITocTostHHBIE MarHUTHI. B3anMOECTBIE TIOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. MarauTHoe mnoje 3eMiId M €ro 3HayeHue Uil Ku3Hu Ha 3emuie. OmnbIT
Opcrena. MarHuTHOE 1OJIE€ 3JIEKTPUUYECKOTO TOKA. [I[puMeHeHne 3J1IeKTpOMarHuToB
B TEXHHUKE. J[eMICTBME MATHUTHOTO MOJIS HA IPOBOAHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSTHHOIO  TOKa. Mcmosib30BaHWE  DIIEKTPOJABUIATENIeM B  TEXHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.

DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.
Jlemoncmpayuu.

e DJeKTpu3auus Tel.

« JIBa poja 3JIEKTPUUECKHX 3aPAJI0B U B3aUMOJICCTBUE 3aPSIKEHHBIX TEIL.
e  YCTPOUCTBO U IENUCTBUE BIEKTPOCKOIIA.

e DIJIEKTPOCTATUYECKAS] UHIYKLIHS.

e 3aKOH COXPaHEHUs JEKTPUUECKUX 3apAJIOB.

e IIpoBOAHWKY W TUDJICKTPUKHU.

« MoaenupoBaHK€e CUITOBBIX JTUHUN 3JIEKTPUUECKOTO MOJISI.

o HCTOYHMKM OCTOSIHHOTO TOKA.

o JlencTBUS 3IEKTPUYECKOTO TOKA.

e  DJEKTPUYECKUN TOK B KUJIKOCTH.

« T'a30BbIl pa3ps.

« H3mepeHne cuibl TOKa aMIIEpMETPOM.

« H3mMmepeHune 3JIeKTpUUECKOro HAMPSKEHUS BOJIBTMETPOM.

« Peocrar u marasuH CONpOTHUBIICHUM.

« BzaumogneicTBUE MOCTOAHHBIX MArHUTOB.

« MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICICHUS MOJIOCOB MarHuTa.
« MopaenupoBaHre MarHUTHBIX MOJIEW OCTOSTHHBIX MAarHUTOB.
« OmnbIT DpcTena.

« MaruurtHoe nojue Toka. DJIeKTPOMarHur.

« JleWcTBHME MAarHUTHOTO MOJISL HA TPOBOJHUK C TOKOM.

e  DJIEKTPOABUTaTENIb MOCTOSIHHOTO TOKA.

« HccnenoBanue sBIEHUS NEKTPOMATHUTHOW UHAYKLIHH.



« OmnbiTel Papages.

e 3aBUCUMOCTb HAaIlpaBJIEHUS MHIYKIMOHHOTO TOKa OT YCIOBHHM €ro
BO3HHKHOBEHHUSI.

e DIJIEKTPOT€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

o OnbiTel 1O HAOMIOACHUIO OJJIEKTPU3ALMUA TEN HWHAYKIMEH U MpH
CONPUKOCHOBEHHH.

« MHccnenoBanue JeWCTBUSL DIIEKTPUYECKOTO IO HA IPOBOJHUKHA U
JTURJIEKTPUKHU.

« (CoOopka u mpoBepka pabOThI IIEKTPUUECKON IEMU TOCTOSHHOTO TOKA.

« H3MmepeHue u peryirupoBaHUEe CUJIbI TOKA.

« H3MmepeHue u peryiaupoBaHUE HAMIPSKEHUS.

« HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO YEPE3 PE3UCTOP, OT
COIPOTHUBJIEHUS PE3UCTOPA U HAIIPSLKEHUS Ha PE3UCTOPE.

« OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh AIEKTPUYECKOTO
CONMPOTHUBJIEHUS! MPOBOAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEUYHOIO
CEUEHHMS U MaTepuaa.

« IlpoBepka mnpaBuia CIOKEHUS HANPSHKEHUN MPU MOCIEN0BATEIBHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

« IlpoBepka mpaBmia mjs CHJIbl TOKa HpH NapajuieIbHOM COEIWHEHUU
PE3UCTOPOB.

« Omnpenenenue paboThl IEKTPUUECKOTr0 TOKA, UAYLIETO YEPE3 PE3UCTOP.

o OmnpeneneHre MOIIHOCTH  3JIEKTPUYECKOIO TOKA, BBIAEISAEMOM Ha
pe3ucTope.

« HccnenoBanue 3aBUCHUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

« Omnpenenenne KIIJI narpeBaresi.

« HccrenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

« M3yyeHue MarHMTHOIO MOJISI MOCTOSTHHBIX MAarHUTOB MPU UX 00bEINHEHUN
Y pa3JICIICHNH.

« HccnenoBanue NEeHCTBUS SJEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

e OnpITel, JIEMOHCTPHUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJCHCTBUS
KaTYILKHU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.

« M3yyeHue neiicTBUS MarHUTHOTO OISl HA MPOBOJAHUK C TOKOM.

« KoHcTpyupoBanue u n3ydeHue padoThl JJIEKTPOABUTATES.

« MHsmepenne KII/I anexTpoaBurarenbHON yCTaHOBKHU.

e« OmnbITBl MO WCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW WHIYKIHH:
VCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUS W HANpPAaBICHUS HWHIYKIIHMOHHOTO
TOKaA.

9 KJIACC



Paznea 8. Mexannuyeckue siBJIeHHS.

Mexanuueckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOTO JBWXKEHUA. PaBHOMEpHOE NpPSIMOJMHEWHOE
nBr>keHue. HepaBHOMepHOE mpsiMoMHENHOE ABMKEHUE. CpellHssl U MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsimonuHeiiHOe nBmkeHue. (CBoOOgHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMMX’EHUE MO OKpY>KHOCTH. Ilepmon u ydacrota oOpamieHus.
JIuHeliHas u yriooBas cKopocTh. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

[Tepssiii 3ak0oH HbtoTrona. BTopoit 3akoH HetoTtoHa. Tperuit 3akon HeroToHa.
[IpyHIMN CyNIEpIIO3ULUK CHUJL.

Cuna ynipyroctu. 3akoH ['yka. Cuma TpeHus: cuja TPEHUS CKOJIbKEHUs, ChUila
TPEHUSI IOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanibHOM TOUkH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPOTO TeJIa C 3aKPEIUIEHHOM OChIO BpallleHus. MoMeHT cuibl. L{eHTp TskecTn.

Nmnynsc Tena. M3mMeHeHne ummyibea. VIMITynbe cHibl. 3aKOH COXPAaHEHMSI
uMITyJbca. PeakTHBHOE JBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cui TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruM U padoThl. [loTeHInanbHas SHEPTUs Tela, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus C:KaTou npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
HHEPTUU.

Hemoncmpauuu.

« HaOntonenre MexaHMYECKOTo JIBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

o CpaBHEeHHE MyTE€lW W TPACKTOPUM JBWKEHHUS OJHOTO W TOrO K€ Tena
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

« H3mepeHne CKOPOCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABUKEHUSI.

« HccrnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JABHKEHHUS.

« HaOmtonenue nBuxkeHus Teaa no OKpyKHOCTH.

« HalGmrogenne MexaHMYECKUX SABJICHUI, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
kKaOuHeTa (QU3UKH.

« 3aBUCUMOCTb YCKOPEHUS Tela OT MACChl Te€Jla U JIEUCTBYIOIIEH Ha HEro
CHJIBI.

« HabGmronenue paBeHCTBa CUII IPU B3aUMOJICHCTBUH TEII.

« H3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

« Ilepenaua nmnynbca npu B3auMOJIECHCTBUU TEI.



« IIpeoOpa3zoBanus 3HEPTUU TTPU B3AUMOICHCTBUH TEIL.

« CoxpaHeHne UMITyJIbCa TIPU HEYIIPYTOM B3aUMOICHCTBUMU.

« CoxpaHeHHE UMITYJIhCa TIPHU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUY.

« HaGmogeHune peakTUBHOTO ABUKECHUSI.

« CoxpaHeHre MEXaHUYECKON YHEPTUU IPU CBOOOTHOM MaJICHUU.

« CoxpaHeHHEe MEXaHUYECKOW SHEPTUH MPHU ABMIKEHUU Teja MO ASHCTBUEM
TIPY>KUHEI.

Jlabopamopnvie pabomul u onvimaul.

« KoHcTpyupoBanue TpakTa JUisi pa3roHa W JaJIbHEUIIEro paBHOMEPHOTO
JBKEHUS [IAPUKA WIH TEJIEKKU.

o Ormpenenenne cpemHeld CKOPOCTH CKOJIBKEHUS OpyCKa WM JIBUKCHUS
[IapUKA 10 HAKJIOHHOW IUTIOCKOCTH.

« Ormpenenenrue yCKOpeHHUs Tejla TPU PABHOYCKOPEHHOM JIBIDKEHHUH T10
HAKJIOHHOM TJTIOCKOCTH.

« MHccnenoBanue 3aBUCUMOCTU IyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOM CKOPOCTH.

« IlpoBepka rumoressl: €CIM MPU PABHOYCKOPEHHOM JBWKEHHH 0€3
HAYaJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIIHE MTPOMEKYTKH BPEMEHH OJMHAKOBHI.

« MHccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBXKEHHSI OT CHJIBI
HOPMAaJILHOTO JIABJICHHUSI.

« Omnpenenenue kKodhPUIEeHTa TPEHUS CKOJIBKEHUS.

« Omnpenenenne KECTKOCTU MPYKUHBI.

« Ompenenenre pabOThI CUJIBI TPEHHSI P PABHOMEPHOM JIBHXKEHHUH TEJIa 110
TOPU30HTAIBLHON TOBEPXHOCTH.

o Ormnpenenenue pabOTHl CHJIBI YOPYrOCTH MpH  TOABEME Tpy3a C
UCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

« H3ydyeHue 3aKOHA COXPAaHECHUS SHEPTHH.

Pa3nen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIepuo,
4acTOTa, aMIUTUTYyAa. MaTeMaTHYeCKU U TPYKUHHBIA MasTHUKH. [IpeBpamenue
DHEPTUU TIPHU KOJIeOATETHHOM JIBHXKCHHH.

3aryxatomue — koneOanus.  BwiHyxkaennesle — konebanus.  Pe3onanc.
Mexanndeckue BoJHBI. CBOWMCTBA MEXaHMUYECKMX BOMH. I[IpomonbHBIE U
nonepeyHbie BOJIHBL. J[MMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHCHUS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TeJie, CCHCMUYECKUE BOJTHBI.

3Byk. ['pomMKOCTh 3Byka U BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIIBTPA3BYK.

Hemoncmpauuu.

o HaOmronenue xojie0aHuil Ten IO IEWCTBUEM CHIBI TIKECTH U CHIIBI

YIPYTOCTH.



« HaOmonenue konebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

« HaOmtonenue BoIHYKICHHBIX KOJICOAHUN U pe30HaHCa.

« Pacnpoctpanenue npo10dbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIETIN).

« HaGmoaenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

e AKYCTHYECKHI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

« OmnpeneneHne 4YacToThl W NEpHOJA KOJIEOAHWHA MaTEMaTUYECKOIO

MasiTHUKA.

« Ormnpenenenre 4acTOThI U Meproa KoJieOaHUN NPYKUHHOTO MassTHUKA.

« HccnenoBanue 3aBUCMMOCTH TEpUoja KOJIeOAaHUN MOABEIICHHOTO K HUTU

rpy3a OT IJIMHBI HUTH.
« HccnenoBanue 3aBUCUMOCTH MEPUOAA KOJIEOAHUM MPYKUHHOTO MAsITHUKA
OT MaccChl Tpy3a.

« IlpoBepka HE3aBUCUMOCTH TepUOja KoJieOaHUM Tpy3a, MOJBEUICHHOTO K
HUTHU, OT MACChl Ipy3a.

e OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepuUoja  KoyeOaHui
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

« l3Mmepenue yckopeHus: CBOOOAHOTO MaIeHUS.

Pazgea 10. DneKTpOMAarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

« (CBoONCTBa 3JIEKTPOMarHUTHBIX BOJIH.

« DBonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

o N3ydeHue CBONCTB 3AJEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOHMJIBHOTO

tenedoHa.

Paszgea 11. CBeroBbIe siBJICHHS.

JlyueBas MOJICJIb CBETAa. HUctounukn CBETa. [IpsimosinHeHOE
pactipoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus cBera. llomHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHME MOJHOTO BHYTPEHHETO OTPaXKEHUSI B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xop myyent B mun3ze. Ontudeckas cucrema ¢oToarmapara, MUKpOCKOTa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bm3opykocTs U 1adTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoTona. CrokeHue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus ceera.



Hemoncmpayuu.
« IlpsAMonnHENHOE pacIpOCTPAaHEHHE CBETA.
e OrtpaxxeHue cBera.
« [lonydyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBHIITYKJIOM 3€pKajiax.
« IIpenomnenue cpera.
« OnTuyeckuii CBETOBOJ.
o Xoj y4yel B COOMPAIOIIEH JIMH3E.
e XOJ JIy4el B PaCCEHUBAIOILIECH JIMH3E.
« [lonydenue n300paxeHuit ¢ TOMOUIBIO JIUH3.
« Ilpunnun peiictBus ¢poToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.
e Mopgens ria3sa.
« PaznoxeHue 06e10ro cBeTa B CIEKTP.
« [lonydenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimaul.
« MHccnenoBanue 3aBUCUMOCTH yIUVIA OTPaKEHHUS CBETOBOIO Jyda OT yria
MaJICHUS.

« M3ydyeHue XxapakTepucTUK H300paXeHUs IpeIMETa B INIOCKOM 3€pKajie.

« HccnenoBanue 3aBUCMMOCTH yIJjla IIPEJIOMIICHHUSI CBETOBOIO JIydya OT yrJja
MaJICHNS Ha TPAHUIIE «BO3yX—CTEKIIO».

« [lonyuenue nzo0OpakeHU ¢ MOMOIILIO COOMPAIOIICH JIMH3HI.

« Ornpenenenrue POKYCHOTO PACCTOSHUSI M ONITHYECKON CUJIBI cOOMparomen
JIVH3BI.

« OmnbITHI 10 Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

o OMnpITHl MO BOCTIPUATUIO I[BETA MPEIMETOB MPU HX HAOTIOIECHUU uepe3
L[BETOBbIE (DUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u minanerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHedaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpOeHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npeBpatieHus. [lepron monypacmnana aTOMHBIX sSIED.

SnepHble peakuu. 3aKOHBI COXPaHEHUs 3apsilOBOIO U MacCOBOrO YHCEIL.
DOHeprus cBsi3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus anep. ctounuku snepruv CoHIA U 3BE3.

SnepHas osHepreTuka. J[eMCTBUSA pPagUOAKTUBHBIX H3JIyYCHUNW HaA JKUBBIC
OpTraHU3MBI.

Hemoncmpayuu.

o CHekTpbl U3IIy4YEHUSs U MOTJIOIICHUSI.

o CHEeKTphl pa3IMYHBIX ra30B.

« CnexTp Bomopoaa.

« HaGmonenue TpekoB B kamepe Bumibcona.



« PaboTta cuéTunka HOHU3UPYIOMINUX U3ITyICHHM.

« Perucrpanus uznydeHus NpupOAHBIX MUHEPATIOB U MPOJTYKTOB.

Jlabopamopuvie pabomul u onvimol.

« HaOmoaeHue CIIONIHBIX U IMHEWYATHIX CIEKTPOB U3ITYUCHUS.

« MHccnenoBanue TpEeKOB: U3MEPEHHUE SHEPTUM YaCTULBI IO TOPMO3HOMY

nyTu (1o poTtorpadusm).

« l3MepeHue painoakTUBHOTO (OHA.

IHoBTOPHUTEIHLHO-00001AIOIIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIlu
1 000011IeHUS TPEAMETHOTO COACPIKAHUS U OTbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
Py M3YYCHUH BCETO Kypca (PU3MWKH, a TakKe JJI MOATOTOBKA K OCHOBHOMY
TrOCYJapCTBEHHOMY 3K3aMeHYy MO0 (U3HKe i1 OO0ydYarolIMXCs, BRIOPABIIUX ATOT
y4eOHBIN TpeIMeET.

[Ipy “3ydeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  OoOydeHusi, (dopMupyercs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCJEIOBAHHUS
SBJICHUM TPUPOABl U TEXHUKH, OBJAJCHUE YMEHUSMHU OOBSCHATH (PU3NYECKUE
ABJICHUSI, TPUMEHSS T[IOJy4YEHHBbIE 3HAHHWS, pelaTrh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO ESITEILHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIINECS BBITIOIHSIOT 3aJaHMsI, B KOTOPBIX UM IpeJiaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUI pacrno3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKkue SBICHUS B OKPY’KAIOIIECH MPUPO/IC U TOBCETHEBHOM KU3HU;

WCIIOJIb30BaTh HAyUYHbIC METOAbI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUMN, B TOM
Yyucie AJ1s1 IPOBEPKU TUIIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaMOOJIEE BAXHBIX TOCTHXKCHHH COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMEP, TPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
HSHEPIUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHEHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IMPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3nKyu Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.

B pesynbrare usyuenus UMK Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus
y oOyuarorierocst 6yayT copMupoBaHbl CIEAYIONINE TUYHOCTHBIE PE3YJIbTaThl B
JaCTH:



1) naTPHOTHYECKOr0 BOCIIUTAHUSA:

- IPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
duznyecKoil HayKu;

- IICHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHHH OOILECTBEHHO3HAYHMBIXU
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
bu3uKy;

- OCO3HAaHHE BAXHOCTU MOPAIbHO-ITUYECKHX IPUHIUIIOB B JESATEIBHOCTH
YYEHOT0;

3) 3cTEeTH4eCKOTr0 BOCIIUTAHMS

- BOCTIPUSITUE ICTETUYECKUX KadyeCTB (PU3NYECKOW HayKu: €€ rapMOHUYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYpBHI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPECa K HCCIEI0BATENbCKON
NEeATEINBHOCTH;

5) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI W  3MOLMOHAJIBHOIO
0/1aromnoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o0paza JKU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BAXKHOCTU MpaBuUi OE€30IacHOrO IOBEJACHHUS Ha
TPAaHCIIOPTE, HA JIOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpY/IOBaHHEM B
JOMAIIHUX YCIIOBUSAX;

- cpopMUPOBAaHHOCTH HaBbIKa pedieKcruu, TPU3HAHUE CBOETO MTpaBa Ha OIHOKY
U TaKOTO K€ MpaBa y APyroro 4eluoBeKa;

6) Tpy10BOI0 BOCTIMTAHMS:

- AKTMBHOE y4YaCTHE B PEIIEHUWU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3allid, TOpojia, Kpas) TEXHOJOTUYECKOW U
COLIMAJIbHOM HAMPABJIEHHOCTH, TPEOYIOLIUX B TOM YHCIIE U (PU3UUECKUX 3HAHUM;
- HHTEpEC K MPAKTUYECKOMY H3yUEHUIO Mpodeccui, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

- OpUEHTalUsl Ha NpUMEHEHWE (PU3MYECKUX 3HAHUU IJi1 pelleHHs 3a7ad B
00JIaCTU OKpY’KalolleW cpenbl, TJIAaHUPOBAHMUS TOCTYIKOB W OLEHKH UX
BO3MOYKHBIX TMOCIICICTBUN U1 OKPYKAIOIIEH CPEIbI;

- OCO3HaHHE TJI00ANbHOIO XapakTepa SKOJOTHYECKHX MpoOJeM U MyTed HX
peLieHus;

8) ajanTanum K M3MEHSIIOIIUMCH YCJOBMAM COLMAJIBHON W NMPHPOIHOU
cpeabl:



- TOTPEOHOCTh BO B3aMMOJCHCTBUM MPU BBIIOJHEHUN HCCIEIOBAaHUN U
MPOEKTOB (PU3MYECKON HAMPABIEHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
ApYyTHX;

- TIOBBIICHHE YPOBHS CBOEW KOMIIETGHTHOCTH 4Yepe3 MPAKTUYECKYIO
IesITeIbHOCTD;

- TOTpeOHOCTh B (HOPMUPOBAHUH HOBBIX 3HAHHI, B TOM Yucie (POpMYIUPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUAX;

- 0CO3HaHME 1e(UIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00sacTH
11)7637197

- TNTAHUPOBAHKE CBOETO PA3BUTHA B IPUOOPETEHUHN HOBBIX (PH3NUECKUX 3HAHMIA;
- CTpEMJICHHE aHAJN3UPOBAThH U BBISBIATH B3aMMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUN;

- OLIEHKa CBOMX JCHCTBUI C y4€TOM BIMSHMS Ha OKpPYXKAIOIIyI0 Ccpeny,
BO3MO’KHBIX IJI00AJIBHBIX MOCIEICTBUN.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbpTaTe 0cBO€HUs NpOrpaMMBI 110 (pU3MKe HAa yPOBHE OCHOBHOT'O OOIIETO

oOpazoBaHus y oOyyaromerocs OyayT copMUpOBaHB MeTampeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCATbHBIC YUeOHbIE ICHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICHCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIC TCUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

Ba3oBble Jijornueckue 1eiicTBUA:

e BBISBISATH W XapaKTEPU30BaTh CYIIECTBEHHBbIC NPU3HAKH OOBEKTOB
(s1BICHUI);

e YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;

e BBIIBIIATH 3aKOHOMEPHOCTH W MTPOTUBOPEYHS B pacCMaTpPUBaEeMbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3NYECKUM SBIICHUSIM;

e BBISBISATh NPUYMHHO-CJIC/ICTBEHHBIC CBSI3M TMPU HM3YyUYCHUU (U3UUECKUX
SIBJICHUH W TIPOIIECCOB, JIeJIaTh BBIBOJIBI C MCITOIh30BAHUEM JCTYKTHBHBIX U
WHIYKTUBHBIX yMO3aKIIOUEHUH, BBIIBUTATh THUITOTE3bI O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYNH;

e CaMOCTOSITEJILHO BBIOMPATh CIIOCO0 petieHrs yueOHOH pu3nuecKkoi 3aaaun
(cpaBHEHHE HECKOJIbKUX BApMAHTOB pEIICHHs, BBIOOp HamOoliee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBrie ucciienoBarejbCKue 1eMCTBUA:

e HCIIOJb30BATbh BOIIPOCHI KaK HCCJ’IGI[OB&TCJ'H)CKI/II\/JI HHCTPYMCHT ITIO3HAHUAA,



MPOBOAUTH [0 CAMOCTOSITENILHO COCTABJIICHHOMY IUIaHY OMBIT, HECIOKHbBIN
bU3MYEeCKUil IKCIIEPUMEHT, HEOOJBINOe WCCAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OLICHMBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATEILHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJABI IO PE3yJIbTaTaM
MIPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalibHEMWIee pa3BUTHE  (UBHMUECKUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEAMNOIO0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSATH Pa3IUYHbIE METOJbl, THCTPYMEHTBI U 3alPOCHI IPU IOUCKE U
orbope MHGOpPMaUU WIA JAHHBIX C YY4ETOM MPEAJIOKEHHON y4ueOHOM
¢duznueckoil 3a1auu;

aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (POPM IIPENCTABICHHUS;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OpMYy MpEACTABICHHS
uHbOpMallMl W WUIIOCTPUPOBATh peEUIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B XOZ€ OOCYXIEHUs y4eOHOro Marepuania, pe3yJbTaToB JIa0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYLIECTBY 00CYXIa€MOM TEMBI U
BBICKA3bIBaTh WJIEU, HAllCJICHHbIE HA pPELICHUE 33/Jaud U MOAJEp KaHUE
OJ1aroKesIaTeILHOCTH OOIIEHHUS;

COMOCTAaBIISATh CBOM CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
Jyanora, OOHapyuBaTh Pa3IMYMe U CXOACTBO MO3HIIMIA;

BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABISTh PE3yIbTaThl BBIMOIHEHHOTO (PU3NUYECKOTO OMBITA
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYaTIbHOU
paboThI pU PEIIEHUH KOHKPETHON (PU3NYECKON POOIEMBI;

NPUHUMATD 1IEJTM COBMECTHOW J1eATEIbHOCTH, OPraHU30BbIBATh JIE€UCTBUSA
no e€ JOCTIKEHHUIO: paclpeiensiaTh poiH, OoOCYXIaThb MpPOLECChl U
pe3yabTaThl COBMECTHOUM pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITNIOJIHATH CBOIO YacTh paOOThI, JOCTUTAasi KAYECTBEHHOI'O Pe3yJibTara Mo
CBOEMY HAIPaBJICHHUIO U KOOPAMHUPYS CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
CaMOCTOATENbHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHUS.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe Y4eOHbIe AeHCTBUS



Camoopranusanus:

BBISBJISITH MTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYAIHsIX, TPEOYIOIIIX
JUTSL pelieHns (PU3UUECKUX 3HAHUM;

OPHUEHTHUPOBATHCS B  PA3NMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyATbHOE, TPHHATHE PEIICHHWS B TPYIIE, MPUHATHE PEIICHUN
TPYIIION);

CaMOCTOSITEIIEHO COCTaBIIATh AITOPUTM pelieHus: (pU3NIecKor 3a1auu Win
TUTaHAa HMCCIICJIOBAHUS C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIIaraéMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjaH €€ U3MEHEHHS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS]) PE3yJIbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTh (B TOM YHCIE B XOJ BBIIOJHEHHUS
($u3NYECKOTO HUCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILIHX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTb c€051 HA MECTO APYroro YejIoBeKa B X0JI€ CIopa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTHUKY JPYTOro;
IpU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU pelIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJ/IBTATBI

K konIty oOyuenus B 7 Kkjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOIOICHUE, JKCIIEPUMEHT, MOJENb, THUIIOTE3a, CAWMHHUIBI (DU3UICCKUX
BEJTMYMH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSHUS BemiecTBa (TBEpIIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYECKOEe JBWXKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PABHOJCUCTBYIOIIAS
cuna, jaedopmanus  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAOIINECS COCY/IbL;

paznuuath sBiaeHus (audQy3us, TENIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JBWKCHHE, HEPAaBHOMEPHOE JBWKCHHUE, HWHEPIHS,
B3aMMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TENI C 3aKPEIIEHHON OCHIO
BpaIleHUs, Iepeaava JaBjIeHUs TBEPABIMU TEIAMH, KUIKOCTIMHU U Ta3aMH,
atMoc(epHOe MaBJeHUE, IUIaBaHWE TeJ, MPEBpalleHUs MEXaHUYeCKOM



DHEPIUH) MO ONHUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUN B
OKpY’>KaloIllleM MHUpE, B TOM 4YHcie (U3HUECKHUE SIBJIICHUS B INPUPOJE:
IIPUMEPBI IBHKCHUS C Pa3iIUYHBIMH CKOPOCTSIMH B JKHBOW M HEKHMBOU
IIPUPOJE, NEUCTBHE CHUJIBI TPEHUS B IPUPOAE U TEXHUKE, BIIHSHUE
aTMoc(epHOro JaBJICHHs Ha JKUBOW OpraHM3M, IJIaBaHUE PHIO, phluar B
TEJe YeJIOBEKA, IIPU 3TOM IEPEBOAUTH MPAKTUUECKYIO 3a7]auy B y4eOHYIO,
BBIJIEJISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBJICHU;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TE€NI U (PU3NUECKHUE SIBICHUS, UCIIOIB3YS
buznyeckre BeMMYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMsl, ITyTh,
CKOPOCTb, CpEIHssA CKOPOCTb, CUJIa YIIPYTOCTH, CUJIA TSXKECTU, BEC Tela,
CuJia TPEHHUsI, 1aBiieHue (TBEPIOro Tela, KUAKOCTH, T'a3a), BBITAIKHUBAIOIAs
cCujla, MEXaHuuyeckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3 PUIIMEHT TOJIE3HOr0 JEHCTBUA MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL SHEPIusi), NpH ONUCAHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUI CMBICIT UCIIOJIB3YEMbIX BEJIUYHH, UX 0003HAYEHUS U €AUHULBI
¢u3nyeCKuX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(¢u3NYECKyI0 BEIMYMHY C JPYrUMH BEIUYMHAMHU, CTPOUTH TpapUKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3YS MpaBUJIa CIOKEHUs cUil (BAOJIb OIHOM mpsiMoii), 3akoH ['yka,
3akoH [lackains, 3akoH Apxumena, MpaBUJIO paBHOBECHs pbluara (0J10Ka),
«30JI0TO€ IIPAaBWJIO» MEXAHUKHU, 3aKOH COXPAaHEHUsS MEXaHUYECKOU
HEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHA H
3aIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBJICHUS, MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud NPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ Onopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PUINUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemarb pacy€THble 3a1adyd B 1—2 JEUCTBUSA, HCIOJB3YyS 3aKOHBI U
(dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaju3a
YCIJIOBHS 33/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEIMYMHBI B (DOPMYJBI U TMPOBOJIUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a/1ad, OLECHUBATh PEaTUCTUYHOCTD
NOJTy4eHHOM (PU3NUEeCKON BEJIUYMHBI,

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIIMTh MPH MOMOIIU
(buU3MYECKUX METOJI0B, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
MPEANnosoKeHue (THOTE3Y), pa3iniaTh U UHTEPIPETUPOBATH MOTYyUEHHBIN



pe3yNbTaT, HaXOAWTh ONIMOKKA B XOJI€ ONBITA, JENAaTh BBIBOJBI MO €rO
pe3yabTaram;

MPOBOJUTH OMBITHI 1O HAOMIOMCHUIO (PU3WYECKUX SBICHUN WA
bu3nYecKuXx CBOMCTB TeN: (hOPMYIUPOBATH IPOBEPSEMbIE MPEATION0KEHHUS,
coOupaTh YCTAaHOBKY M3 MPEJIOKEHHOTO 000pyA0BaHUs, 3alIUChIBATh X011
orbITa U (POPMYITHUPOBATH BHIBOIBI,

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSAHMS, BPEMEHH, MacChl Tela,
o0béMa, CHUJIBI M TEMIEPaTypbl C HCHOJIb30BAHUEM aHAJIOTOBBIX U
nM@POBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKa3aHUs MPUOOPOB C YYETOM
3aJaHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI;

IPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIPYyrol ¢ HCMHOJb30BAHUEM NPSAMBIX H3MEPEHUI (3aBUCUMOCTU IYyTHU
PaBHOMEPHO ABUKYIIETOCS TEIA OT BPEMEHHU JABUKEHUS TEJA, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KauecTBa OO0pabOTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAXA COMPUKOCHOBEHHMS TEJI, CHJIbI
YOPYTrOCTU OT YJJIMHEHUSI MPYKUHBI, BBITAJIKUBAIONICH CUIIBI OT 00BbEMaA
MOTPYKEHHON YacCTH TeJa U OT IUIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOWHBI, HA KOTOPYIO MOTPYXKEHO TEJO, YCIOBUMA
IJIaBaHUs TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IJIAHUPOBAHUM y4yeOHOrO0 HUCCIENOBaHUs, COOMpATh YCTAHOBKY U
BBITIOJTHATh M3MEPEHUs, CJIeAys MNPEeJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl TOJYYEHHOW 3aBUCUMOCTH (DU3UYECKHX BEJIMYMH B BHJIE
MPEIJIOKEHHBIX TaOMUIl U TpaduKOB, AelaTh BBHIBOJBI MO PeE3yJibTaTam
UCCIIEIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpPEHUS] (U3NYECKUX BEIUMYUH (IUIOTHOCTH
BEILIECTBA KUJIKOCTH U TBEPOTO TeJIa, CHJIa TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/1yXa, BBITAJKHUBAIOIIAS CHUJa, JCHCTBYIOIIAs Ha NOTPYKEHHOE B
KUJIKOCTh  Tello, KOA(DPUIMEHT TMOJE3HOr0  JICHCTBUS  MPOCTHIX
MEXaHHU3MOB), CIIeJlysl MPEIJIOKEHHON HHCTPYKIIMU: MPU BBITIOJTHEHUU
U3MEPEHUN CcOOUpaTh HSKCIEPUMEHTAIBHYI0 YCTAHOBKY W BBIYUCISATH
3HAYCHHE UCKOMOM BEJIUYHMHBI;

COOJII0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH TP padoTe ¢ 1ab0paTOpHBIM
00opy1I0BaHUEM;

yYKa3bIBaTh MPUHIUIBI JACUCTBUSI MPUOOPOB UM TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIuar, MOJBMKHBIN U HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTH;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUs (B TOM 4YHUCIIE:
MOAIIMITHUKY, YCTPONCTBO BOJOMPOBOJIA, THAPABIMYECKUM Mpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apEOMETP), UCTIOIb3Ys 3HAHUS



0 CBOICTBaxX (PM3HUECKHX SIBICHUI U HEOOXOJUMBbIE (PU3HUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecnieueHrs 0e30MacHOCTH MpU OOpallleHUuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOHCTBAMU, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpejie;

OCYUIIECTBJISATH OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HAaHUH M TyTEM CpPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uHbOpMAIMIO, KOTOpas SBISIETCS MPOTHUBOPEUYUBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUl HAyYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTo COAepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiaAeTh NpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COJIEPKAaHUSA, B TOM
quclie MyOJUYHO JIeNaTh KpaTKUe COOOIIEHUS O pe3yIbTaTax MPOEKTOB WK
y4eOHBIX HCCIENOBAaHUM, IPU ATOM TPaAaMOTHO HCIOJB30BaTh M3yYEHHBIN
NOHSATUWHBIN ammapaT Kypca (U3HKH, COMPOBOXKAATh BBICTYIUICHHE
MIPE3CHTAINEN;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM paclpeneniarhb
0O513aHHOCTH B TpPYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBHINIOJHEHHEM IUIaHA JACWCTBUIA, aJeKBATHO OIEHUBATH
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BBICTPAaUBATh
KOMMYHHMKATHUBHOE B3aMMOJICHCTBHE, yUNTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAOLIUXCSI YMEHHUIN:

MCIOJIB30BaTh MOHATHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAININYECKUE U
amop(HBIC TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TEMIIEparypa, BHYTPEHHSsSI JHEPIUs, TEIJIOBOM JBUIATEINb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, HIEKTPUUYECKOE MOJIE€, POBOIHUKHU
Y IUDJICKTPUKH, TOCTOSHHBIN AJIEKTPUUYECKUIN TOK, MATHUTHOE TOJIE;

pa3inuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHe, TeIllonepenaya,
TEIUIOBOE PAaBHOBECHE, CMAYMBAaHWE, KalWJUIPHBIE SBIICHUS, WCIAPEHUE,
KOHJICHCAI[Usl, IUIABJICHUE, KpUCTauIM3auus (OTBEpIAEBAHUE), KHUIIEHUE,
Terionepenaya (TEeTIONpPOBOAHOCTb, KOHBEKIIHNS, U3JIyYEHUE),
ANEKTpU3aLUs TEJ, B3aUMOJCUCTBUE 3apSA0B, NECUCTBUS AJIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKAaHUE, B3aUMOJCHCTBUE MAarHUTOB, JECHCTBUE



MAarHUTHOTO MOJIsl HA MPOBOJIHUK C TOKOM, 3JIE€KTPOMAarHUTHAsT UHAYKIUS)
M0 OINUCAHUID MX XAPAKTEPHBIX CBOHNCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3NYECKUE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KANWUISIPHBbIC SBICHHUS B TPUPOJIE,
KpUCTaulbl B Tmpupoae, u3inydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoIrCcoB, poOJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJle,
MOJISIPHOE CUSIHUE, MPU 3TOM IMEPEBOJUTHh MPAKTHUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (PU3UUYECKUX
SIBIICHUI;

OIKCHIBATh U3YyUYEHHBIEC CBONCTBA TEN M (PU3UUYECKUE SIBJICHUS, UCIOIb3YS
¢dbu3nyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIUIOThI, yJieJIbHAas TEIJIOEMKOCTh BEIECTBA, VYACJIbHAsA TEIUIOTa
IUIaBJICHUS, yJeNbHas TeIuioTa NapooOpa3OBaHMs, YJEldbHAas TEIJIOTa
CropaHusi TOIUIMBA, KOA(MD(UIIMEHT TOJE3HOr0 JEHCTBUS TEIJIOBOM
MaIllIUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, CUiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBIECHUE MPOBOJHUKA,
yZI€JIbHOE COMPOTHUBJICHUE BEIIECTBA, PA00Ta U MOLIHOCTH SJIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (DUIUUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (PU3UUECKUX BEITUUMH,
HAXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMHU, CTPOUTH TpadUKd HU3YUYEHHBIX 3aBUCUMOCTEU
(bU3NYECKUX BEJINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3WYECKUE SBIECHUS M IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUn
CTPOCHHS BEIIECTBA, MPUHLUI CYNEPHO3UIMU MOJield (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa JJ1sl yyacTKa IEenu, 3aKOH
Jxoyns—Jlenua, 3aKkoH COXpaHEHUsI SHEPTUH, TIPU STOM JaBaTh CJIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUUECKOE BHIPAKECHHE,
OOBSCHATh (PU3UUYECKHE MPOIECCHl M CBOMCTBA TEJ, B TOM YHWCIE U B
KOHTEKCTE CHUTYallMi MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX
IaroB ¢ OMopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(bU3NMYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3a7ayd B 2—3 JEHUCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalM3a
YCJIOBHUSI 3aJlaud 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI1  PEIICHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,



HEOOXOMuMBIE sl €€ pelIeHHs, NPOBOAWTH PACUEThl M CPABHUBATH
MOJy4Y€HHOE 3HaUYeHUE (PU3NIECKON BETUYMHBI C U3BECTHBIMU JIaHHBIMH;
pacmo3HaBaTh MPOOJEMbI, KOTOpPbIE MOXKHO PEUIUTh TMPU TTOMOIIH
(buU3MYEeCKUX METOJOB, HCIOJb3Ysl ONHCAHWE HCCIEIOBAaHUS, BBIIEIATH
MIPOBEPSEMOE  MPEAIOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
bu3nYecKuX CBOMCTB Tel (KanWUIIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3JlyXa OT €ro o0bEma, TeMrepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHUsl MpPH HU3IYyYEHUHU OT LBETa H3Iyyaromied (MOTJIONIAroNIei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHS BOJBI OT TEMIEPATYPhI KUIAKOCTH H
Iomaau €€ TMOBEPXHOCTH, OJJIEKTPHU3alMs TE1 W B3aUMOJCHCTBUE
NIEKTPUYECKUX  3aps/iOB, B3aUMOJEHUCTBHE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX I[IOJE€H TITOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJBHUIATENsl MOCTOSSHHOTO TOKa): (OpMYJIUpPOBAThH
IIPOBEpPSAEMbIE MPENOJIOKEHHS, COOUPATh YCTAHOBKY M3 MPENJI0KEHHOTO
000pyZ0BaHUs, OMUCHIBATH XO]1 OTIbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANPSOHKEHUS C HCIOIb30BAHHEM aHAJIOTOBBIX
npuOOPOB M JATYMKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUI ¢ yuETOM 3a/laHHOM a0COMIOTHOM MOTPEIIHOCTH;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOIN BEIMUUHBI OT
Ipyrol C  HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJAH TONEPEYHOTrO
CEUEHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
WCCJIEIOBAHUE TOCIENOBATEJIBHOIO M MApaJUIEIbHOTO  COEIMHEHMM
MPOBOJHUKOB): IJIJAHUPOBATh HCCIEOBAaHUE, COOMpaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U Tpa(UKOB, 1€TaTh
BBIBO/IbI 10 pE3YyJIbTaTaM UCCIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3MYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl NMPEIIOKEHHON MHCTPYKLUH, U
BBIYUCIISITh 3HAYEHUE BEJINUUHBIL;

COOJII0IaTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIpH paboTe ¢ JabopaTOpHBIM
000py1I0BaHUEM;

XapaKTEepU30BaTh MPUHIMUIB JEHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONTOPOM HA MX ONMCAHUS (B TOM YHCIIE: CUCTEMA



OTOIUICHHUS JOMOB, TUTPOMET, MapoBasi TypOrHa, aMIIEpPMETP, BOJIBTMETP,
CUETUMK AJIEKTPUUYECKOW OSHEPTuHu, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeNbHBIE  DJIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMS O CBOWMCTBax (PM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
duznyecKkre 3aKOHOMEPHOCTH;

e pacrno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA W HW3MEPUTEIbHBIE
npuOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKaM ()KUIKOCTHBIN TEPMOMETD,
TEPMOC, IICUXPOMETP, TUI'POMETP, IBUTATENIb BHYTPEHHEIO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl JJIEKTPUYECKUX LENeld ¢
NOCJIEOBATEIbHBIM U NAPAJUIEIbHBIM COCIMHEHUEM 3JIEMEHTOB, pa3iuyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB 3JIEKTPUUECKUX LENEN;

e TMPUBOAUTH TOpUMEpPHl  (HAXOAWUTh HMHPOPMAIMIO O  MPUMEpPAX)
IPAKTUYECKOTO HCIOJb30BaHUSA (PU3MUECKUX 3HAHUUW B TOBCEIHEBHOU
XKU3HH I oOecrniedeHrst 0€30MMacHOCTU MpU OOpalleHu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBBS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

e OCYILECTBIATh TNOUCK HHPOpMALMM (PUINUYECKOTO COACpKAHMUS B
HNHTepHeTe, Ha OCHOBE HMEKIOIIMXCA 3HAHMM M NYyTEM CpPaBHEHHUS
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIIEISTH HHPOPMALIUIO, KOTOPAS SIBISIETCS
POTUBOPEYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

* HCNOJb30BaTh NPU BBITOJHEHUU YyUEOHBIX 3aJaHU HAYYHO-MOMYJISIPHYIO
auTepaTypy GU3HUECKOTo COAepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu IHTepHer, BianeTb NpUEMAaMU KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBanust ”HGOPMAIIUK U3 OJTHONU 3HAKOBOM CUCTEMBI B JPYTYIO;

e CO37aBaTh COOCTBEHHbIE NMHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
00006mass wuHOOpPMALMIO U3 HECKOJIBKUX HCTOYHUKOB (PU3MUESCKOTO
COJIEpKaHusl, B TOM YMCJIe MyOINYHO MPEACTABIATh PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIb30BaTh
U3YYEHHBIM TOHATUIHBIA anmaparT Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEN;

e TMpU BBHINOJHEHUH YYEOHBIX NPOEKTOB M HCCIEAOBAHUN (HU3HUECKUX
IPOLIECCOB paclpeiesiTh OOS3aHHOCTH B TpyNIEe B COOTBETCTBUU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTH 32 BBHINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJ B
NEeATEIbHOCTh IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBHE,
IPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHiy oOyuenus B 9 kijiacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e WCIOJIb30BaTh TMOHATHUS: CHCTeMa OTCcuéTa, MarepualbHas TOYKa,

TPACKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABIMXKEHUS, NedopManus



(ympyrasi, mjgacTU4ecKkas), TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHUE,
HEBECOMOCTb M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIFOTHO TBEPIOE TEJIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KONECOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, YJIEKTPOMATHUTHBIE BOJHBI, IIKaIa
ANIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIIbHO30PKOCTD,
CTHEKTpPbI MCIYyCKaHMs U TMOTJOLICHUs, anb(da, 0eTa- U ramMmma-u3IydeHus,
W30TOIIBL, SIEPHAS] SJHEPIETUKA;

paznuyaTh SBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE
MaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 10 OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JBUXKEHUE, KOJeOaTeNIbHOE IBMKECHHUE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBH)XEHHE, OTPaKCHHE
3ByKa, NPSAMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IIPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHUE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTpPalbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAsl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHsI) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JTaHHOE (PU3NYECKOE SBICHUE;

pacrmo3HaBaThb INPOSBICHUE HM3YyYEHHBIX (PU3MUECKUX  SBICHUH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHE SIBICHHUS B MPHUPOJE:
IPWINBBI U OTIUBHI, ABMKEHUE MIaHET COJTHEYHOW CHCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMH,
3€eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBL, I[yHaMH, 3XO0, LBETa Tell,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yIbTPaUOJIECTOBOTO U PEHTTCHOBCKOTO U3JYyYEHHM, €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMHUYECKHE JYy4Yd, PAJIUOAKTHUBHOE H3JIy4YEHUE
NPUPOJHBIX MHUHEPAJIOB, JIEMCTBUE PAAUMOAKTUBHBIX W3IYyYEHUN Ha
OpraHu3M 4eJIOBEKa), IPH 3TOM IEPEBOAUTH IMPAKTHUUYECKYIO 3a/1ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3UYECKUE SIBJICHUS, UCIOJIb3YSI
¢uznyeckue BENUYMHBI (CpeHSi U MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKECHUM, YCKOPEHHE, NEPEMEIIECHHE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJEHUs, BEC Tela, HUMIYJIbC Tella, HMIIYJIbC CHJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHIHUAIbHAs HHEPrusl Tena,
NOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS DHEPTUS CKATOU
NPYKUHBI, KHHETUYECKAsI SHEPTUS, TOJIHASI MEXAHUYECKAs SHEPTHUSL, IEPUOJ
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTb CBETa, MOKa3aTeab MPEeJIOMJIEHUSI Cpebl), NpHU ONHUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIHOJIb3YEMbIX BEJIUYMH,



00O3HAUYCHUS] U EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3YSl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
IOPUHLIUI CYNEPHO3UINH CHUJI, TNPUHIUI OTHOCUTEIbHOCTH [ ammies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHUS HMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 U MacCOBOTO YHUCEI
IpU SJAEPHBIX PEAKUMSIX, NPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUUECKOE BBIPAKEHHUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalllil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHI,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4 (OUPAOLIUECS Ha CUCTEMY U3 2—3 YpaBHEHHI ),
UCTIOJB3YS 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIINE (DU3MUECKHUE BETMYHUHBI: HA
OCHOBE aHaJIM3a yCJIOBHS 3a]]aui 3aliChIBaTh KPATKOE YCIOBHE, BBIABIATH
HEJOCTAIOUINE WM U30bITOYHBIC JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOQUMBIC [JJISl PEIICHUs, TMPOBOJUTH pacuéThl M  OIICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUUHHBI,
pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(Gu3NYECKUX METO/OB, HCIONb3Yys OINHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEIIOJIOKEHUE, OLICHUBATh MPaBUWIBHOCTh IOPSJIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OTIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢uznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsSI HDHEPTHH, 3aBUCHUMOCTh TEpHUoAa KojeOaHWW TpPY>KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIIX KOJI€OaHUH, MPSAMOJIIMHEMHOE PaCpOCTPAHEHUE CBETA,
pa3nokeHne Oeoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)k€HHsl IpeaMera B coOuparomien
JuH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30bITOUHOro Habopa
000py10BaHUs, OMUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, onpeaesnsis
CpellHee 3HAaYeHUEe u3MepseMold BelIMYUHbI ((POKYCHOE pacCTOsHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba U3MepeHus
(M3MepUTENHHOTO PUOOpA);



MPOBOJIUTh HCCIICIOBAHWE 3aBUCHUMOCTEH (PU3WYECKMX BEIWYUH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCHMOCTD ITyTH OT BPEMEHH MIPU
PAaBHOYCKOPEHHOM JBWKEHMHM 0€3 HadyaJlbHOM CKOpPOCTH, TMepHoja
KOJICOAaHUI MaTeMaTHueCKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpa)KE€HUs CBETa OT yIJia MaJeHUs U yria MpeIoMIICHUs OT yria
NaJicHus): [UIAaHUPOBATh HCCIIEOBAaHUE, CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  IMOJYYCHHOW 3aBUCHMOCTH
bu3MUecKuX BEIUYHMH B BUAEC TaONWIl U T'papUKOB, JIeJIaTh BBIBOJIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBIDKCHUH, YCKOPEHUE
CBOOOJTHOTO TMaaeHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckass paboTa M MOIIHOCTb, YaCTOTa W TEPHOJ
KOJICOaHMI MaTeMaTH4eCKOro W MPY>KMHHOTO MAaSTHHUKOB, ONTHYECKAs
cuina coOuparoniedl JHUH3bI, PAJAUOAKTUBHBIM (OH): TJIIAHUPOBATH
U3MEpPCHUsI, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIeays TPEII0KEHHONW WHCTPYKIIMH, BBIYUCIATH 3HAYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUYCHHBIE PE3YJIbTAThl C YUYETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHUIA;

cOOJII01aTh MpaBUJIa TEXHUKU 0€30M1aCHOCTH P paboTe ¢ 1a00paTOpHBIM
o0opyI0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHast MOJIeNTb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO s171pa;

XapaKTEePU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYEHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCaHUA (B TOM 4YHUCIE:
CIUJOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHE CBETOBOIBI,
CIIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCHOJB3ys 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUHU U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHX MPOIECCOB MPH
pelieHur  Yy4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYCCKUE CXEMBI s
MOCTPOEHUS N300PAKEHUI B TNTIOCKOM 3€pKajie M COOMpAaroIIeH JINH3E;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MUYECKUX 3HAHUW B TIOBCETHEBHOM
JKU3HU Il oOecrieueHrs 0€30MacHOCTH MpU 0OpalleHuy ¢ mpudbopaMu U
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY KaloIllel Cpefie;



OCYIIECTBISITh TMOUCK HWHPOpMAIK  (U3UYECKOTO COJICpXKAHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
MyTH OMPEJENICHUsI JOCTOBEPHOCTH MOJIYYSHHON MHPOpPMAIIMN Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;

UCIIOJI30BATh MPHU BBITIOJHEHUH y4E€OHBIX 3aJaHUl HAYYHO-MOMYJISPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu MuTepHer, BhaaeTb Npu€éMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uH(pOpMaIUU W3 HECKOJbKUX HCTOYHMKOB (PU3UYECKOrO COJEp KaHMs,
nyOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON HIIM MCCIIEA0BATENbCKON
JESATENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar Hu3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayauTOpun
CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HawumeHoBaHue
(uu¢posbIe)
n/ Pas’fesioB H TeM Bcer Konrpoasn IIpakruuec
o0pa3oBaTe/ibHbIE
n  NporpaMmbl 0 ble padoTbl = KHe padoThl
pecypchl

Pa3nes 1.®Pu3uka 1 e€ poJib B NO3HAHMH OKPY:Kal0LIero Mupa

1.1

®dusuka - HayKa o
IpupoJe

bubnnoreka [{OK https
HYPERLINK
"https://m.edsoo.ru/7f416194":/
2 /[ HYPERLINK
"https://m.edsoo.ru/7f416194"
m HYPERLINK
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12 dusndeckue ) bubmuoreka [JOK
' BEJIMYHUHBI https://m.edsoo.ru/7f416194
EcrecTBeHHOHAy4
N bubmuoreka [JOK
1.3 | ubIi MeTOR 2
https://m.edsoo.ru/7f416194
MO3HAHUS
Uroro no pazaeny 6

Pa3znen 2.1lepBoHavajibHble CBeJIEHUS 0 CTPOEHUH BelleCTBA

)1 Crpoenue 1 bubmmoreka [JOK
' BellecTBa https://m.edsoo.ru/7f416194
JIBH>KEHHE U
2.2 = B3aUMOJENCTBHE 2 bubmmorexa [IOK
' & https://m.edsoo.ru/7f416194
YaCTHI] BelllecTBa
ArperarHble
bubmuoreka [JOK
2.3 | cocrosHuI 2
https://m.edsoo.ru/7f416194
BEIlECTBA
Hroro no paszneny 5

Paznen 3./IBu:kenne u B3anMojaeiicTBre TeJl

31 MexaHn4eckoe 3 bu6mmoreka [JOK
' JBUKECHHUE https://m.edsoo.ru/7f416194
10 WNuepuus, macca, 4 bu6mmoreka [JOK
' IUIOTHOCTB https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna.B 14
g, BHipt cit https://m.edsoo.ru/7f416194
Hroro o pazaeny 21

Pasnen 4./1aBjieHue TBEPABIX TeJl, )KMIKOCTEH U ra3oB

JlaBienue.
[Tepenaua
JaBJICHUS

4.1  TtBEPIBIMHU
TeJlaMHu,
KUJIKOCTIMH U
razamu

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194




49 JlaBrienue 5 bubnuoreka [JOK
JKUIKOCTH https://m.edsoo.ru/7f416194
43 ATtmochepHoe 6 bubnuoreka [IOK
JlaBIIEHUE https://m.edsoo.ru/7f416194
[elictBue
44 JKHUJIKOCTH U rasa - ) 3 bubmuoreka [JOK
Ha TIOTPYKEHHOE B https://m.edsoo.ru/7f416194
HUX TEJO
Hroro no pazneny 21
Pa3znen 5.Pabora u MOIIHOCTH. JHEPIUs
51 Pabota u 3 | bubmuoreka [JOK
MOIITHOCTh https://m.edsoo.ru/7f416194
59 IIpocteie 5 | bubmmoreka [IOK
MEXaHU3MBbI https://m.edsoo.ru/7f416194
513 MexaHundeckas 4 | 1 bubmuoreka [JOK
JSHEPrus https://m.edsoo.ru/7f416194
Wroro no pazneny 12
PeszepBHOe Bpemst 3
OBIIEE
KOJIMYECTBO
YACOBIIO 08 4 12
[TPOI'PAMME
8 KIIACC
NS Haumenopanme KonnyectBo 4yacos DJIEKTPOHHBIE
(uudpossbie)
n/  pasaeaoB H TeEM Bcer Konrpoabnbsr Ilpakruyeckn
n NpPOrpamMMbl 0 e padoThI e padoThI obpasopatebHbie
pecypchl
Paznen 1.TennoBble siBJIeHUs1
CrpoeHue u bubnnorexa [JOK
1.1 CBOMCTBA 7 https://m.edsoo.ru/7f4181
BEILIECTBA ce
TelUIOBbLE bubmuorexa [JOK
1.2 21 1 5 https://m.edsoo.ru/7f4181
MPOLIECCHI ce
Hroro no pazneny 28
Paznen 2.2/iekTpuYecKue 1 MATHUTHbBIE SIBJICHUS
DIIEKTPUYECKUE
3apsibl. bubnmoreka [JOK
2.1 | 3apsKeHHbIE TENa 7 1 https://m.edsoo.ru/7f4181
U UX ce
B3aUMO/ICIICTBUE




[TocTosHHBIM bubnuoreka [JOK
2.2 | nyeKTpu4ecKuit 20 2 7 https://m.edsoo.ru/7f4181
TOK ce
bubmuoreka [JOK
MaruuTtHsie
2.3 6 1 1.5 https://m.edsoo.ru/7f4181
SIBIICHUS
ce
bu6mmoreka [JOK
DneKTpoMarHiuTHa
2.4 4 https://m.edsoo.ru/7f4181
ST MHTYKITAS
ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBILIEE
KOJIMYECTBO
68 4 14.5
YACOB I10
[TPOI'PAMME
9 KVIACC
Ko €CTBO 4aco DJIeKTPOHHBIE
N2 HaumeHoBaHme JIHECTBO Tacon P
(undgposbie)
n/ | Ppas3aesioB M TeM Bcer Koutpouabnbl IIpakTudecku
o0pa3oBaTe/ibHbIE
n NPorpamMmbl 0 e padoThI e padoThl
pecypcsl
Pa3zpen 1.Mexannueckue siBJICHUSA
Mexanunueckoe
bubmnoreka IIOK
JIIBIKEHUE U
1.1 10 1 https://m.edsoo.ru/7f41a4
CIIOCOOBI €70 16
OITMCAHUS =
BzaumoneiictBue bubmmorexa HOK
1.2 20 1 3 https://m.edsoo.ru/7f41a4
Tel
a6
bu6nuoreka [IOK
3aKOHBI
1.3 10 3 https://m.edsoo.ru/7f41a4
COXpaHEHUs
a6
Uroro no pazneny 40
Paznen 2.Mexann4deckne K0J1e0aHUS U BOJHBI
bu6mmoteka [IOK
Mexanuueckue
2.1 7 3 https://m.edsoo.ru/7f41a4
KoJe0anus
a6
but6mmoreka [IOK
Mexanuueckue
2.2 8 1 3 https://m.edsoo.ru/7f41a4
BOJIHBI. 3BYK
a6
Uroro no pazaeny 15

Pa3pen 3.2/ieKTpOMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJIHBI




DNEeKTPOMarHuTHO

but6mmoreka [IOK
3.1 cnoseH 6 2 https://m.edsoo.ru/7f41a4
ANEKTPOMATrHUTHBI >
€ BOJIHBI
Hroro no pazaeny 6
Paznen 4.CBeToBbIe SIBJI€HUS
3aKOHBI bu6nuoreka [IOK
4.1 | pacnpocTpaHECHHs 6 2 https://m.edsoo.ru/7f41a4
cBeTa a6
JIun3eI 1 bu6nuoreka [IOK
4.2 OIITHYECKHUE 6 3 https://m.edsoo.ru/7f41a4
npruOopbI a6
Paznoxenue bubmuorexa [JOK
4.3 0eJI0ro CBETA B 3 2 https://m.edsoo.ru/7f41a4
CIIEKTP a6
Wroro no pazaeny 15
Pa3ngen 5.KBaHTOBLIE IBJICHUSA
Hcnyckanue n bubnmnorexka HOK
5.1 ITOTJIOIICHHUE 4 1 https://m.edsoo.ru/7f41a4
CBETa aTOMOM ab
bubnnoreka IIOK
5.2 Crpoene 6 1 https://m.edsoo.ru/7f41a4
aTOMHOTO si/Ipa a6
bubnuorexa [JOK
5.3 SAnepHblie peakuu 7 1 1 https://m.edsoo.ru/7f41a4
a6
Hroro o pazaeny 17
Pa3nea 6.IloBTOpuTE/IBHO-00001IAI0IMH MOLY.Ib
IToBTOpEeHUE N
000011IcHHE bu6nuoreka [IOK
6.1 coJiepKaHus 9 2 https://m.edsoo.ru/7f41a4
Kypca pusuku 3a a6
7-9 knacc
Uroro no pazneny 9
OBIIEE
KOJIMYECTBO
YACOBIIO 102 3 27
I[TPOI'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC




Tema ypoka

KoanuecTBo 4acoB

KonTpoJus
Hble
padoThI

Bce
ro

IIpakTH4ec
KHe padoTbl

Jara
H3Y4YeH
us

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

®dusuka — Hayka
0 IIPUPOJIE.
SIBneHus
MIPUPOJIBI.
duzndeckue
SIBJICHUS

Mexanuueckue,
TEIJIOBBIE,
AJIEKTPUYECKHUE,
MarHuTHEIE,
CBETOBEIC,
3BYKOBBIC
SIBJICHUS
dusnueckue
BCIIMYMHBI U UX
HU3MEpeHHe

Ypok-
UCCIIeIOBaHHE
"U3mepenue
TEeMIIEpaTyphl NpU
ITOMOLIA
AKHUJKOCTHOTO
TEPMOMETpA U
JaTynKa
TeMIEpaTypbl"”

Kak ¢usuka n
Apyrue
€CTECTBEHHBIE
HayK{ U3y4aroT
MIPUPOTY.
EcrecTBeHHOHay4
HBIA METOJI
MO3HAHMUS.
Onucanue
buznuecKux
SIBIICHUH C
TTOMOTIIBIO
MoJeIen
Ypok-
HCCTIeI0BaHNE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
9f72a




"IIpoBepka
TUIIOTE3bI:
AJIbHOCTH ITOJIETA
apuka,
MYIIEHHOTO
TOPU30HTAJILHO,
TeM OOJIbIIE, YeEM
0OJIbIIIE BHICOTA
mycka"
Crpoenue
BEIIIECTBA.
OnbITHI,
JIOKa3bIBAIOIIIE
JTUCKPETHOE
CTPOCHHUE
BEIIICCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
9fela

10

11

JIBH>KeHMe 4acTHIl
BellleCTBa

Ypok-
HCCIICOBAHUE
«OMNBITHI 11O
HaOJIFO JEHUIO
TEIUIOBOI'O
pacipeHus
ra3oB»
ArperartHbie
COCTOSIHUS
BEIIECTBA
BzanmocBs3b
MEXIY
CBOMCTBaAMH
BEILIECTB B pa3HBIX
arperaTHbIX
COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISI
PHBIM CTPOEHHUEM.
OcobenHocTn
arperaTHbIX
COCTOSTHUM BOJBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0
a013e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a0378

12

MexaHu4deckoe
JIBIDKCHHE.
PaBHOMepHOE 1
HEpaBHOMEPHOE
JIBIDKCHHE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
a05c¢c6




13

14

CxopocCTb.
Ennannel
CKOpOCTH
Pacuer nytu u
BpEMEHU
JBUKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a079c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a0aed

15

WNuepuus. 3akoH
WHEPIIUH.
BsaumogeiicTBue
TeJ KaK MpUYrHa
H3MEHEHUS
CKOpOCTH
JIBMKCHMS TEI

bubmuorexa [JOK
https://m.edsoo.ru/ff0
a0cl0

16

17

IInoTHOCTE
BemlecTBa. Pacuer
Macchl 1 00beMa
TeJIa 1o ero
IJIOTHOCTHU
JlaGopaTopHnas
pabora
«Onpenenenue
[JIOTHOCTH
TBEPIOIO TEJIa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
aOfee

18

19

Pemenue 3agau
110 TEME
"[T;10THOCTH
BemecTsa"

Cuta xak
XapaKTEePUCTHKA
B3aNMOJECHCTBUSI
ten. Cuna
YIIPYTOCTH. 3aKOH

I'yka

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
al23c

20

21

JlaGopatopHas
paborta
«M3yuenne
3aBHCUMOCTH
pacTsHKeHHS
(medopmarniun)
IPY>XUHBI OT
MIPUIIOKEHHON
CHJIBI»
SBnenue
tarorenus. Cumna
TSOKECTH




CBsi3b MEXIY
CIJIOU TSKECTH U
Maccou Tena. Bec

bu6mmoreka [IOK

22 https://m.edsoo.ru/ff0
Tena. Pemenue
al778
3a7a4 10 TEME —
"Cua Tskectn"
Cuna TsDKeCcTH Ha
JIPYTUX IUIaHETaXx. bubnmoreka [JOK
23 duznueckue https://m.edsoo.ru/ff0
XapaKTEPUCTUKU al502
IUIaHET
bubmuoreka [JOK
N3smepenue cu.
24 JHanmomer https://m.edsoo.ru/ff0
p al8cc
Bec Teia. bubmuorexa [JOK
25 https://m.edsoo.ru/ff0
HesecomocThb
al778
CnoxeHnue aByx
CHII,
bubmuorexa [JOK
HaIlpaBJICHHBIX 10
26 OHOM TIDAMOiE https://m.edsoo.ru/ff0
é I\), ’ ala70
PaBHO€elicTBYIOIT
ast CHII
Pemenue 3agau
110 TEME
27 " .
PaBHOzelicTBYIO
mast cu"”
Tpenue
CKOJILKEHUS U
bu6mmoreka [JOK
TpEHHUE TTOKOSI.
28 Toere B https://m.edsoo.ru/ff0
perHe alboc
MpUpoJIE U
TEXHUKE
JlaGopatopHas
paborta
«M3yuenne
3aBUCUMOCTH
bu6mmoreka [JOK
CWJIBI TPEHUS
29 https://m.edsoo.ru/ff0
CKOJILKEHUS OT
alcc8
CHWJIBI JABJIEHUS U
Xapaktepa
COMPUKACAIOIIUXC
sl TOBEPXHOCTEI
Pemrenue 3agad Ha
30 A

oIpeziesIeHue




31

32

33

PaBHOJEHCTBYIOL]
€l CUJIBI
Pemenue 3anau
o temam: «Bec
Tenay,
«I"paduueckoe
n300pakeHUE
cmy, «Cumbly,
«PaBHOIEHCTBYIO
ast Cui»
KoHntposbHas
pabota 1mo Temam:
«MexaHnuyeckoe
JBUKCHHEY,
«Macca,
IJIOTHOCTBY, «Bec
Tenay,
«['paduueckoe
n300pakeHue
crny, «CUab»
JlaBiienue.
Cnioco0bl
YMEHbILICHUS U
yBEJIUYCHUS
JaBJICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0
alde0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a20a6

34

JlaBieHue rasa.
3aBHCUMOCTH
JIaBJICHUS Ta3a OT
00BEMa,
TEeMITepaTypbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
a2376

35

36

37

[Tepenaua
JTaBJICHUS
TBEPABIMU
TEJIaMU,
JKUIKOCTSIMH U
razaMu. 3aKoH
ITackans
JaBnenue B
JKHIKOCTH U Tase,
BBI3BAaHHOC
JIECTBUEM CHIIBI
TSKECTH
Pemenue 3agau
10 TEME
«JlaBenue B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a25b0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0Q
a2718

bubmuorexa [JOK
https://m.edsoo.ru/ff0
a2826




JKUJIKOCTH U Tase.
3axoH [Tackams»

Coobwarormecs bubmuoreka [JOK
38 COCVIIEL https://m.edsoo.ru/ff0
A 22970
. bu6mmoreka [IOK
I'mppaBinnyecknii
39 https://m.edsoo.ru/ff0
fipece 23136
MaHoMeTpBblI.
ITopmaeBoit
40 P y
YKUIKOCTHBIH
Hacoc
AtMocdepa
3emiu. [Ipuunnsl
CYLIECTBOBAHHUS
BO3J1YILIHOU
bu6mmorexa [IOK
000JI0UKH 3eMIIH.
41 https://m.edsoo.ru/ff0
3aBHCHUMOCTh
a2bsa
aTMochepHOro
JIaBJICHHS OT
BBICOTBI HaJl
YpOBHEM MOpsI
Bec Bo3nyxa. bubnuorexa [JOK
42  Atmocdepnoe https://m.edsoo.ru/ffO
JIaBJICHUE a2b5a
H3mepenne
bu6mmoreka [JOK
aTMOC(EpPHOTO
43 https://m.edsoo.ru/ff0
nasiieHus. OnbIT
a2da8
Toppuuennu
3aBUCHMOCTD
aTMOC(epHOro bubnnorexka [JOK
44 | naBIEHHS OT https://m.edsoo.ru/ff0
BBICOTHI HaJ a2fc4
YPOBHEM MODSI
bapomerp-
aQHEPOMU/I.
bu6mmoreka [JOK
ATtMochepHoe
45 https://m.edsoo.ru/ff0
JIaBJICHHC HA
a2fc4
Pa3IMYHBIX
BBICOTAX
Pemenue 3amau
10 TEME
46
ATtMocdepHoe

nasieHue"




47

[elictBue
KHUJIKOCTHU U rasa
Ha IOrpY>KEHHOE
B HUX TEJIO.
ApxumenoBa cuia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
a3276

48

JlaGopaTopHas
paborta
«Omnpenenenue
BBITAJIKABAIOIIEH
CHIIBI,
JIEHCTBYIOLIEH HA
TeJo,
MOTPY>KEHHOE B
KHJIKOCTD»

bubmuorexa [JOK
https://m.edsoo.ru/ff0
a33fc

49

JlaGopaTtopHas
pabora 1o Teme
«UccnenoBanue
3aBHCUMOCTH Beca
Teya B BOJE OT
00béMa
IIOTPY>KEHHOU B
KHUJKOCTh 4acTU
TeIay

bubmuorexa [JOK
https://m.edsoo.ru/ff0
a3514

50

51

52

53

IlnaBanue Texn

Jlaboparopnast
paborta
"KoncTpyupoBanu
€ apeoMeTpa Win
KOHCTPYMPOBaHUE
JIO/IKU U
OmpeeIIeHUE eé
Irpy30M0ABbEMHOCT
I/I"

Pemenne 3anau
10 TeMaM:
«IlitaBanue cynoB.
BosnyxoriaBanue
», «JlaBiieHne
TBEPJbIX TE,
JKUIKOCTEH U
ra3oB»

Mexannueckas
pabota

bubmuorexa [JOK
https://m.edsoo.ru/ff0
a3a96

bubmuorexa [JOK
https://m.edsoo.ru/ff0Q
a3654

bu6mmoreka [IOK
https://m.edsoo.ru/ff0Q
a3f82




54

55

56

MOIITHOCTB.
Ennannel
MOIIIHOCTH
Ypok-
HCCIICIOBAHUE
"Pacuér
MOIITHOCTH,
pa3BUBaEMOM Mpu
noabEMe 1o
snectHuIe"
IIpoctslie
MCXaHHU3MBI.
Ppruar.
PaBHOBecue cun
Ha pblyare

bu6mmoreka [IOK
https://m.edsoo.ru/ff0Q
a3f82

57

KonTponbhas
pabora 1o Teme
«/laBnenue
TBEPJBIX TE,
JKUIKOCTEU U
ra3oB» /
Bcepoccutickas
MIPOBEPOYHAs
paborta

58

59

60

PesepBHbIil ypok.
Pa6ora c
TEKCTaMU 0 TeMe
«JlaBienue
TBEPABIX TEII,
JKUJIKOCTEH 1
ra3oB» /
Bcepoccutickas
IIPOBEPOYHAs
pabota

Poryaru B
TEXHHKE, ObITY U
MIPUPOJIE.
JlaboparopHas
pabora
«HccnenoBanue
YCJIOBUU
paBHOBECHS
peIyara»

Pemenue 3agau
0 TeEME

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
adffe

bubmuorexa [JOK
https://m.edsoo.ru/ff0Q
ad78e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
a48a6




61

62

«YcinoBus
paBHOBECHs
peIyara»
Koadduument
MOJIE3HOTO
JNIEUCTBUSA
MEXaHHU3Ma.
JlaGopaTopHas
paborta
«M3mepenune KIIJI
HaAKJIOHHOM
IUIOCKOCTH)
Pemenue 3anau
o teme "Pabora,
momHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
adc48

63

64

MexaHuueckas
SHEprus.
Kunernueckas u
MOTEHIINAIbLHAs
SHEPTUs

3akoH
COXpaHEHUS
MEXaHUYeCKOM
SHEpPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
a4252

bubmuorexa [JOK
https://m.edsoo.ru/ff0
a4360

65

66

Ypok-
SKCIEPUMEHT MO
TeME
"DKcneprMeHTalb
HOE ONpEIEIIEHNE
H3MEHEHUS
KHMHETHUYECKON 1
MOTEHIUATLHOU
SHEPTUHU NpHU
CKaTBIBAaHWUM TeJia
110 HAKJIOHHOMH
IUIOCKOCTH"
KoHntponbHas
pabora 1o Teme
«Pabora u
MOIITHOCTb.
OHeprus»

67

PezepBHbIit ypok.
PaGora ¢
TEKCTaMH 110 TEME

bu6mmorexa [IOK
https://m.edsoo.ru/ff0
adeeb




"MexaHnuecKoe
nBIOKeHue"
Pe3epBHbIit ypok.
Pa6ora ¢
TEKCTAMH II0 TEME
68 "
PaoOora.
MoniHocTb.

Oneprus"

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68 4

12

8 KJIACC

KoanuecTBo 4acoB

n/ Tema ypoka

OCHOBHBIC
MOJIOKEHUS
MOJICKYJISIPHO-
KUHETHYCCKOU
TEOPHH B UX
OIIBITHEIC
MOATBEPKICHUS
Macca u pazmep
aTOMOB U
MOJIEKYJT

Bce KouTpoJabh
ro ble padoThI

IIpakTnyec
KHe padoThl

Jlara
HU3y4eH
us

JJIeKTPOHHbIE
nu(ppoBbIE
oOpa3oBaTeJibHbIE

pecypchl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
5256

Monenu
TBEPAOTO,
KHUJIKOTO H
ra3oo0pa3Horo
COCTOSTHHI
BEIIICCTBA
OOBsicHeHne
CBOICTB
TBEPAOTO,
KHUJIKOTO U
ra3oo0pa3Horo
COCTOSTHHUI
BEIIeCTBA Ha
OCHOBE
MOJI0KEHU N

MOJICKYJIAPHO-

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
540e




KUHETUYECKON

TEOPUH
Kpucrannuueck bubnuoreka [IOK
5 ue 1 aMmopQHbIe https://m.edsoo.ru/ff0a
TEaa 5800
CmauuBaHue u
bubmuorexa [JOK
KaUIIPHOCTb.
6 o https://m.edsoo.ru/ff0a
OBEPXHOCTHOE 5530
HAaTSDKCHUE
TermoBoe bubmunorexa [JOK
7 pacruupenue u https://m.edsoo.ru/ff0a
CcoKaTue 5a26
Temneparypa.
CBs13b
TEMIEPATYPHI CO
8 CKOPOCTBIO
TEIIJIOBOTO
JIBHDKCHHS
YaCTHI]
BnytpeHnnss
SHEPTHUS.
bubmuorexa [JOK
CrocoObI
9 https://m.edsoo.ru/ff0a
U3MEHEHUS
N 5¢60
BHYTpEHHEHN
SHEPruu
Bt bubmuoreka [JOK
10 https://m.edsoo.ru/ff0a
Teryonepeadn 6412
Ypok-
KOH(epeH1us
"ITpakTueckoe
HCTIOJIb30BaHUE
TETIOBBIX bu6mmoreka [IOK
11 CBOMCTB https://m.edsoo.ru/ff0a
BEIIIECTB U 65¢c0
MaTepHayioB B
HEeJsX
sHEprocoepexe
Hus"
KonnuectBo
bu6mmorexa [IOK
TEILJIOTHI.
12 v https://m.edsoo.ru/ff0a
nenbHas 6076
TETUIOEMKOCTD
VYpaBHeHne bubnmoreka [JOK
13 TETIJIOBOTO https://m.edsoo.ru/ff0a

OastaHca.

7088




14

15

TemnoobMen u
TEIIOBOE
paBHOBECHE
JlaGopatopHas
pabora
"UccnenoBanue
SIBJICHUSA
TemI000MeHa
npu
CMEIMBAHUH
XOJIOJTHOM 1
ropsiueit BojbI"
Pacuer
KOJIMYEeCTBA
TEIIOTHI,
HEe00XO0aUMOr0
JUISL HarpeBaHMS
Tela U
BBIJICTIIEMOTO
UM TIpU

OXJIAXK ICHUH

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
6a98

16

17

JlaGopaTopHas
pabora
"Onpenenenue
yAeJIbHOU
TEMI0EMKOCTH
BeriecTna"
OHeprus
TOILIHBA.

YV nenbHas
TeIIoTa
CrOpaHus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
6bb0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
7b5a

18

IInaBnenue u
OTBEpJECBAaHUE
KPHUCTAJUIMYECK
X TeJl.

Y nenpHas
TEIUIoTa
IUTaBJICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
71d2

19

JlaGopatopHas
pabora
"Onpenenenue
YAEIbHOU
TETUTOTHI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOa
T2fe




20

TUTaBIICHUS
apaa"
[TapooGpa3zoBan
ue u
KOHICHCAIIS.
Ucnapenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
740c

21

22

Kunenue.

V nenpHas
TEII0Ta
napooOpa3zoBaH
U U
KOHJICHCAIIHH.
3aBHCHMOCTD
TEeMITepaTypbl
KUIIEHUS OT
aTMOC(epHOTo
JaBJICHUS
Braxuocts
BO3/IyXa.
JlaboparopHas
pabora
"Onpenenenue
OTHOCHTEIIbHOMH
BIIQXKHOCTHU

BO3/1yXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
786¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
7628

23

24

Pemenue 3amau
Ha OINpeJIeIIeHUE
BJIAJKHOCTH
BO3J1yXa
ITpuHIMTIBL
paboThI
TETJIOBBIX
JBUTATEIIEI.
ITapoBas
TypOuHa.
JBurarenn
BHYTPEHHETO
CTrOpaHUs

25

KII/] TermoBoro
JIBUTATEJIsI.
Tennoseie
JIBUTATEIIN U
3amuTa
OKpYyXaromei
cpenbl

bu6mmorexa [IOK
https://m.edsoo.ru/ffOa
Icic




26

3aKoH
COXpaHEHUs U
MIPEeBPAIICHHUS
JHEpPruu B
TCIIJIOBBIX
mporeccax

27

IToaroroBka K
KOHTPOJbHOU
pabote 1o Teme
"TennoBeie
SIBJICHUSL.
N3menenue
arperaTHbIX
COCTOSIHUM
BerecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
8312

28

KonTponbhas
pabora 1o Teme
"TennoBbie
SIBJICHHS.
N3menenue
arperaTHbIX
COCTOSTHUM
BerecTna"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
86ae

29

30

31

DJIeKTpHU3anus
tein. JIBa poaa
SJIEKTPUYECKUX
3apsioB

Ypok-
HCCIIEIOBAHUE
"DnekTpu3anus
TeJ UHAYKIUEN
U IpHu
CONPUKOCHOBEH
nn"
Bzaumoneiicteu
€ 3apsHKEHHBIX
Tel. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
87e4

32

DneKTpuuecKoe
oJIe.
Hanps>xeHHOCTB
AIEKTPUYECKOTO
nonst. [IpuHnmn
CyNEpIIO3UINN

bu6mmorexa [IOK
https://m.edsoo.ru/ffOa
8a0a




33

ANEKTPUUECKUX
noJjen
Hocurenn
ANEKTPUUECKUX
3apsi/ioB.
DJieMeHTapHbIN
3apsn.

Ctpoenue aToma

34

[IpoBOoHUKY U
JUBICKTPUKH.
3aKkoH
COXpaHEHUs
AIEKTPUIECKOTO
3apsa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
8efb

35

36

37

38

39

Pemenue 3amau
Ha MPUMEHEHUE
CBOICTB
ANMEKTPUIECKUX
3apsioB
DNEeKTPUUECKUM
TOK, YCIIOBUSA
ero
CYILIECTBOBAHUSI.
Hcrounuku
3JIEKTPUYECKOTO
TOKa

JewcTBus
AIEKTPUIECKOTO
TOKa

Ypok-
HCCIIeIOBaHUE
"IleticTBue
3JIEKTPUYECKOTO
MoJIsl Ha
MIPOBOJIHUKYU U
JUAJIEKTPUKH"
DNeKTpUYECKU
TOK B METaJIJIax,
JKUJIKOCTSIX U
raszax

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
90cc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
95a4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
96b2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
9838

40

DneKTpuueckas
LEMb U €€
COCTaBHEBIC
4acTH




41

Cuuna Toka.
JlaboparopHas
pabora
"Uzmepenue u
peryIupoBaHHE
CHUJIbI TOKA"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
8bd6

42

DJIEKTPUYECKOE
HaNpsDKEHUE.
BoabrmeTp.
JlaGopatopHas
paborta
"Usmepenue u
perynupoBaHue
HanpspKkeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
9el4

43

44

ComnpoTuBieHue
MPOBOIHHKA.

Y enbHoe
COTNPOTHUBIICHUE
BEIIIECTBA
JlaboparopHas
pabora
"3aBUCUMOCTH
AIEKTPUUYECKOTO
COTPOTUBIICHUS
MIPOBOJHHKA OT
€ro JJIMHBI,
TJIOIIATN
MOTIEPEUHOTO
CEUYCHUS U
Martepuana"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a
a738

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
a738

45

46

3aBUCUMOCTh
CHJIBI TOKA OT
HaATPSDKEHUSL.
3akoH Oma i1
ydacTka enu
JlaboparopHas
paborta
"UccnemoBanue
3aBHCUMOCTHU
CHJIBI TOKA,
UYIIETO Yepe3
pe3ucrop, oT
COIPOTHBIICHUS
pe3ucropa u

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
ad4a

bu6mmorexa [IOK
https://m.edsoo.ru/ffOa
a04e




47

HAIpsPKCHUA Ha
pe3ucrope"
ITocnenoBaresnb
HOE U
napajuieabHoe
COEIMHEHUS
MIPOBOJHHUKOB

48

49

50

JlaGopaTopHas
pabora
"ITpoBepka
npaBuiIa
CIIOKEHUS
HaIpsHKEHUN
npu
MOCIIeI0BaTENbH
OM COEIMHEHUU
NBYX
pe3uctopos"
JlaboparopHas
pabora
"ITpoBepka
mpaBuiIa A
CHUJIBI TOKA MPU
napauieIbHOM
COEIMHEHUU
pe3uctopon”
Pemenue 3agaa
Ha TIPUMEHEHUE
3akoHa OMa ist
Pa3IU4HOTO
COEIMHEHUS
MIPOBOHHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
aasS8

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
adle

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
af8a

51

52

Pabora u
MOIIHOCTb
AIIEKTPHUYECKOTO
TOKa. 3aKOH
[xoyns-Jlenna
JlaboparopHas
pabora
"Onpenenenue
paboThl
MOIITHOCTH
ANEKTPHUIECKOTO
ToKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
bl24

bu6mmorexa [IOK
https://m.edsoo.ru/ffOa
b3e0




53

DNEKTPUUYECKHE
LENU U
oTpedUuTEnn
ANEKTPUYECKON
SHEPTUU B OBITY.
KopoTtkoe
3aMbIKaHUe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
b660

54

55

56

ITocTostHHBIC
MAarHMThl, HX
B3aHUMOJCHCTBU
e

Ypok-
HCCIICAOBAHHUE
"U3yueHnue
roJieit
IMOCTOSIHHBIX
Mar{uToB"
MaruuntHoe
oJe.
MaruuntHoe
oJjie 3eMiu u
ero 3Ha4YcHHE
JUIS SKW3HU Ha
3emie

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
c3d0

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
cOba

57

58

IToaroroBska k
KOHTPOJbHOU
pabore 1o Teme
"DIIeKTpUUECKH
€ 3apsiIbl.
3apsoKeHHbBIC
Tena v ux
B3aMMOJICVICTBU
. [TocTosTHHBIN
JJIEKTPUYECKUI
TOK"
Kontponbnas
pabora 1o Teme
"DNeKTpUUECKn
€ 3apsbl.
3apsKeHHbIE
Tena u ux
B3aMMO/ICVICTBU
. [TocTosTHHBIN
AIEKTPUUECKUIN
TOoK" /

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
bd2c

bu6mmorexa [IOK
https://m.edsoo.ru/ffOa
beal




59

Bceepocculickas
pOBEpOYHAs
pabora
Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMU 110
TemMe
"[TocTosHHBII
AIIEKTPUYECKUI
TOK" /
Bceepocculickas
pOBEpOYHAs
paborta

bubmuoreka [JOK
https://m.edsoo.ru/ff0a
cdc6

60

OnbIT DpcTena.
MaruutHoe
oJie
3JIEKTPUYECKOTO
TOKa
MaruuntHoe
MOJIE KaTYIIKH C
TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
cld2

61

[Ipumenenue
3IEKTPOMArHuT
OB B TEXHUKE.
JlaGopaTopHas
pabora
"U3yuenue
JIEUCTBUSA
MarHuTHOTO
MoJIsI Ha
MIPOBOJIHUK C
TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
c74a

62

DNEeKTpoABUTAT
elb
MTOCTOSTHHOTO
TOKA.
Hcnonb3zoBanue
AJIEKTPOJIBUTATE
Jer B
TEXHUYECKUX
YCTPOMCTBAX U
Ha TPaHCIOpTE.
JlaboparopHas
pabota
"Konctpynpona

bubmuorexa [JOK
https://m.edsoo.ru/ffOa
c86¢




63

64

65

HUE U U3YUYCHHE
paboThI
AJIEKTPOJIBUTATE
"

OnBITHI
®apajes. 3akoH
3JICKTPOMArHUT
HOW MHIYKIIUH.
[IpaBuio Jlenua
DnekTporeHepar
op. CriocoObl
MOJTy4eHUS
ANEKTPUYECKON
SHEPTHH.
DJIEKTPOCTAHLIN
1 Ha
BO300HOBJISIEMBI
X HCTOYHUKAX
SHEPTUu
IIoaroroBka k
KOHTPOJIBHOU
pabote 1o Teme
"DIeKTpUUECKU
€ 1 MarHUTHEIE
SIBJICHHS"

66

KonTponbhas
pabora 1o Teme
"DIIeKTpUUECKH
€ ¥ MarHUTHBIC
sBICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a
cbl4

67

68

PesepBHbIit
ypok. Pabora ¢
TEKCTaMH 110
TeMe
"TennoBeIe
sBiIeHus"
Pe3epBHbIit
ypok. Pabora ¢
TEKCTaMH 110
TeMe
"Mar"auTHbIE
SIBJICHUS"

OBLLEE
KOJIMYECTBO

68

14.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
ccse




YACOB I10

[MPOI'PAMME
9 KIIACC
KosauuyectBo 4yacos DJIEeKTPOHHbBIE
Ne Jlara P
KonTpounb uudposbie
n/ Tema ypoka Bce IIpakTHyec wu3y4YeH
HbIe oOpa3oBaTe/ibHbIE
n ro KHe padoTrbl  Hs
padoThI pecypcbl
Mexanuyeckoe
JIBUKEHUE. |
MarepuanbHas
TOYKa
Cucrema orcyera.
bubnunoreka LIOK
OTHOCUTENBHOCTD
MEXAHIIECKODO 1 https://m.edsoo.ru/ff0
ad474
JIBUKEHUS
PaBHOMepHOE bubnnorexa [JOK
MIPSMOJIMHEHOE 1 https://m.edsoo.ru/ff0
JIBUKECHUE ad19a
HepaBHomepHoe
MPSAMOJIMHEHHOE
JBUYKEHUE.
1
Cpennsis u
MTHOBEHHAs
CKOpPOCTh
[IpssMmonuneiHOE
bu6nunorexa LIOK
PaBHOYCKOPEHHOE
N 1 https://m.edsoo.ru/ffQ
A ' ad8dd4
Yckopenue
CxopocTb
MPSAMOJIMHENHOT O
PaBHOYCKOPEHHOT 1
O IBUKECHHUSI.
I'paduk ckopoctu
JlaGoparopHas
paborta
"Onpenenenune
YCKOPEHHUS Tella bu6muoreka [JOK
npu 1 1 https://m.edsoo.ru/ff0
PaBHOYCKOPEHHOM adbl8

JIBMOKEHUU 110
HAKJIOHHON

mIockoctu"




CBobOonHOE

8 TMaJICHUE Tel.
Onpitel I'anmunes
PaBHOMepHOE
JIBIDKCHHUE T10
OKPY>KHOCTH. bubmmoreka [JOK
9 [lepuon u yactora https://m.edsoo.ru/ff0
oOpareHusl. ael76
Jluneiinas u
YIJIOBast CKOPOCTH
10 LenTpocTpemuren
BHOE YCKOPEHUE
[lepBrlii 3aKoH bubmunoreka [JOK
11  Herorona. Bexrop https://m.edsoo.ru/ff0
CHJIBI ae612
Bropoii 3akoH
HLIOTOMAL bubnunoreka LIOK
12 e — https://m.edsoo.ru/ff0
ae72a
ast cuiia
Tperuii 3akoH
bubnuoreka [{OK
13 Herorona. https://m.edsoo.ru/ff0
Cynepniozunus 20982
cuI
Pemenne 3agay Ha bubnunoreka LIOK
14  npumeHeHue https://m.edsoo.ru/ffO
3akoHOB HproTOHA aebb6c
bu6mmoteka IIOK
15 Cia ypyroct. https://m.edsoo.ru/ff0
3axoH ['yka
aeca2
Pemenue 3agau
16 1o Tteme «Cuta
YOPYTOCTHY
JlaGopatopHas
pabota bubnmnoreka HOK
17 «Omnpenenenue https://m.edsoo.ru/ff0
)KECTKOCTH aee28
TIPYKUHBD)
bu6mmoteka IIOK
18 Cuna tpenus https://m.edsoo.ru/ff0
af738
Pemenue 3agau but6mmoreka [IOK
19 1o teme «Cuta https://m.edsoo.ru/ff0
TPEHUS» afa26
JlabopaTopHas bubnmnorexa [JOK
20 paborta https://m.edsoo.ru/ff0

"Onpenenenue

af8be




21

KodpunreHTa
TpeHus
CKOJIbKCHUS"
Pemenune 3amaq
o TemMe "3aKOoHEI
Hrrorona. Cuna
ynpyroctu. Cuna
Tpenus"

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0
afb8e

22

Cuia TSDKeCTH B
3aKOH
BCEMHUPHOIO
TSATOTEHMUSL.
Yckopenue
CBOOOIHOTO
nageHus

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0
af044

23

Ypok-
KOH(EepeHIIHS
"JIBu>KEeHUE TET
BOKPYT
IPaBUTAIMOHHOTO
[IEHTpa
(Conueunas
cucrTema).
lamaktuku"

24

25

26

Pemenue 3agau
o Teme "Cuia
TSDKECTH U 3aKOH
BCEMUPHOIO
TATOTEHHS"
[IepBas
KOCMHYECKas
CKOpOCTb.
HesecomocTs 1
Meperpy3Ku
PaBHOBecue
MaTepuaibHON
TOYKH.
AOCONIOTHO
TBEPIOE TEIIO.
PaBHOBecue
TBEPIOTO TEJIA C
3aKpEIUIEHHON
OCBIO BpallICHU.
MOMEHT CHUIIBL.
LenTp TsxecTn

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
af5f8

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
af33c

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
afe36




27

28

PaBHOBecue
MaTepuaibHON
TOYKH.
AOCOIIIOTHO
TBEPIOE TEJIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpETUIEHHOIN
OCBIO BpallCHUs.
MoOMEHT CHJIBI.
LenTp TsxecTn
Pemenune 3amaq
o reme "MoMeHT
cunsl. Llentp
TsDKECTH"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
b02b4

29

IloaroroBka k
KOHTPOJIbHOM
pabote 1mo Teme
"MexaHu4ecKoe
JIBHIKCHHE.
BzaunmoneiictBue

TCI

bubnuoreka [{OK
https://m.edsoo.ru/ff0
b0408

30

31

32

KonTponbhas
pabora 1o Teme
"MexaHuyeckoe
JIBUKCHHE.
BzaumopeiictBue
Ten"
Nmnynsc Tena.
NmMmynbc cuisl.
3akoH
COXpaHEHUs
HMITYJIbCA.
Yupyroe u
HEYMpyroe
B3aUMOJICHICTBHE
Pemenue 3agau
o Teme "3akoH
COXpaHEHUs
uMmIyibca'

bubnunoreka LIOK
https://m.edsoo.ru/ff0
b06ec

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
b07fa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
b096¢

33

Ypok-
KOH(epeHIHs
"PeakTuBHOE
JIBIDKEHUE B




34

IpUPOIE U
TexHuke"
Mexannueckas
pabora u
MOIIHOCTb

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
b0a84

35

36

37

PaGora cuibl
TSKECTH, CUITBI
VIIPYTOCTH U CHIIBI
TpEeHUs
JlaGopaTopnas
pabora
«Onpenenenue
paboThI CHITBI
TPEeHUs IPU
PaBHOMEPHOM
JIBYDKCHUH TeJla
o
FOPHU30HTAIIBHOU
MTOBEPXHOCTH»
CBs13b DHEPIUH U
paboTHLI.
IloTeHnunansHas
SHEprus

bubnunoreka LIOK
https://m.edsoo.ru/ff0
b0db8

38

39

Kunernueckas
sHeprus. Teopema
0 KHHETHYECKOU
SHEPTUH

3aKkoH
COXpaHEHUs
SHEPTUHU B
MEXaHUKe

bubnunoreka LIOK
https://m.edsoo.ru/ff0
b0c32

40

41

JlaGopaTopHas
pabota
«H3yuenue
3aKOHa
COXpaHECHHS
SHEPTUM»
KonebarenbHoe
JIBMDKEHUE U €T0
XapaKTEePUCTHKH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0Q
bl2fe

bubnunorexa LIOK
https://m.edsoo.ru/ff0
b1858

42

3aryxaromue
KoJieOaHwusI.
BeiHyX1€HHBIE
KOJICOaHHSI.
Pe3onanc

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
b20f0




43

44

45

MaremaTudeckui
U NIPY>KUHHBIN
MasTHUKH
Ypok-
HCCIICIOBAHUE
«3aBUCUMOCTD
rnepuojia
KoebOaHuii OT
JKECTKOCTH
MPY>KUHBI U
MaccChl Tpy3a»
[IpeBpaienue
SHEPTUU Mpu
MEXaHUYECKHX
KoIe0aHuIX

bubnunoreka LIOK
https://m.edsoo.ru/ff0
bl97a

46

JlaGopaTopHas
pabora
«Onpenenenue
9acTOTHI U
nepuosa
Kose0aHui
PY>KUHHOTO
MasiTHHKA

bubmuoreka [IOK
https://m.edsoo.ru/ff0
blaec

47

JlaGopaTtopHas
paborta
«IIpoBepka
HE3aBHCHUMOCTH
nepuoja
KoJieOaHu# Tpy3a,
MOJIBEIIIEHHOTO K
HUTH, OT MacChl
rpy3a»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0Q
bl97a

48

MexaHu4ueckue
BoaHBI. CBOMCTBA
MEXaHUYECKUX
BOJIH.
[IpononbHBIE N
MOTIEPEYHBIE
BOJIHBI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0Q
b2l1fe

49

Ypok-
KOH(epeHIHs
"MexaHuueckue
BOJIHBI B TBEPJIOM
Tene.




50

CelicMu4uecKne
BOJHBI"

3BYK.
Pacnipoctpanenue
U OTpaKCHUE

3ByKa

51

52

Ypok-
UCCIIeIOBaHHE
"Habaronenue
3aBUCUMOCTH
BBICOTHI 3ByKa OT
4acToTh!"
I'poMKkoOCTB 3BYyKa
U BBICOTA TOHA.
AKycTUYECKUI
pE30HAHC

53

Ypok-
KOH(epeHIIHS
"V nbpTpa3Byk u
nHPa3BYK B
IPUPOJIC U
TexHuKe"

bubmuoreka [IOK
https://m.edsoo.ru/ff0
b23ca

54

IloaroroBka k
KOHTPOJIbHOM
pabore 1o Teme
"3aKOHBI
COXpaHEHUSI.
MexanndecKue
KOJICOaHMS U
BOJHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0
b2510

55

56

KonTponsHas
pabota o Teme
"3aKoHbI
COXpaHEHHS.
Mexannueckue
Koje0aHus U
BOJIHBI"
DNeKTpOMarHuTH
o€ ToJIe.
ONEeKTPOMarHuTH
b€ BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ff0
b2abe

57

CBoiicTBa
3J'IeKTpOMaFHI/ITHBI
X BOJIH




Ypok-

KOH(epeHIHs

"[Ikama

SJICKTPOMAarHUTHhI bu6nmoreka [IOK
58 X BOjH. https://m.edsoo.ru/ff0

Ucnoap3oBaHue b2fe6

AJICKTPOMArHUTHBI

X BOJIH ISt

COTOBOM cBs3H"

Ypok-

HCCIICIOBaHUE

"N3yuenue

CBOMCTB bu6nmmoreka [IOK
59 | 21IeKTpOMarHUTHBI https://m.edsoo.ru/ff0

X BOJIH C b2c6e

ITOMOIIBIO

MOOUIILHOTO

tenedona”

Pemenue 3anau Ha

onpeerIecHue
60  9acTOTHI U JJIUHBI

AJICKTPOMArHUTHO

M BOJIHBI

DneKTpOMarHuTHa

s IpUpOJa CBeTa. bubmmoreka [JOK
61 = Ckopoctb cBeTa. https://m.edsoo.ru/ff0

BonHoBEIE b31d0

CBOICTBa CBETa

Hcrounuku cBera.

[IpsimonuHeitHoOe bubmuoteka [IOK
62 | pacmpocTpaHeHue https://m.edsoo.ru/ffO

cBeTa. 3aTMEHUS b3658

Connua n Jlynst

3aKOH OTpa)KEHUs

cBeTa. 3epkaia.

Pemenue 3anau Ha bubmorexa LHOK
63 https://m.edsoo.ru/ff0

MIPUMEHEHHE b38cd

3aKOHA

OTpa)K€HUs CBETA

[Ipenomienue

cBeTa. 34KOH but6mmoreka [IOK
64 https://m.edsoo.ru/ff0

MPETOMJIICHUS b3aca

CBeTa

Houmoe but6mmorekxa [IOK
65 https://m.edsoo.ru/ff0

BHYTpPEHHEE

b3c5c




OTpaKEHUE CBETA.
Hcnonp3oBanue
IIOJIHOT'O
BHYTPEHHETO
OTpaXEHUA B
OINTHYECKUX
CBETOBOJIaX

66

JlaGopaTopHas
paborta
"UccnenoBanue
3aBUCHMOCTH YTJia
MIPEIOMIICHUST
CBETOBOTO JTyya
OT yTJia IaJIcHUs
Ha I'paHMIIC
"BO3/1yX-CTEKJIO

67

Ypok-
KOH(epeHIIHS

"W cnoip30BaHue
IIOJIHOT'O
BHYTPEHHETO
OTpPaKEHUS:
CBETOBO/IBI,
OIITMKOBOJIOKOHHA
s CBA3b"

68

69

JInH3LIL.
OnTudeckas cuiia
JIMH3BI
[TocTpoenne
M300pakeHH B
JIMH3aX

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
b3f2¢

bu6nunorexa LIOK
https://m.edsoo.ru/ff0
bd44a

70

JlaGopaTopHas
pabota
"Onpenenenune
(dhoxkycHOTO
paccTosHUS U
ONTUYECKOUN CUIIBI
cobOuparomeit
JUH3BI"

bubnmorexa LIOK
https://m.edsoo.ru/ff0
b4206

71

Ypok-
KOH(epeHIHs
"OnTuueckue
JIUH30BBIE
npubopsr"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0
cOa7e




72

73

74

75

76

77

['ma3 kak
ONITUYECKAs
cucrema. 3peHue
Ypok-
KOH(epeHIHs
"IledhexThI
3penus. Kak
COXPaHUTH
3peHue"
Paznoxenue
Oenoro cBera B
cnektp. OnbITh
Hprotona.
Cnoxenue
CHEKTPaTbHBIX
I[BETOB.
Jlucniepcus cBeTa
JlaGopaTopHnas
pabota "OnbITHI
10 Pa3JI0KEHUIO
Oernoro cBera B
CHEKTp U
BOCHPUSATHUIO
1[BETa IPEIMETOB
P UX
HaOJIIOeHUU
gepes [BETOBBIC
¢bunabTpel"
YPpOoK-nIpaKkTUKyM
"BonHoBbIE
CBOICTBa cBeTa!
aucrepcus,
uHTepepeHIus u
nudpaxmus”
OnbITH
Pezepdopna n
TTaHeTapHas
MOJIeTh aToMa

but6mmoreka [IOK
https://m.edsoo.ru/ff0
b4684

bu6nmoreka [IOK
https://m.edsoo.ru/ff0
c0fdc

bubnunoreka LIOK
https://m.edsoo.ru/ff0
cOe2a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0Q
cl2a8

78

IToctynatsl bopa.
Mopens atoMa
bopa

79

Hcnyckanue u
MTOTJIOIICHUE
CBETa aTOMOM.
KBaHTBHI.

but6mmoreka [IOK
https://m.edsoo.ru/ff0
cl44c




JInneityaTeie

CHEKTPBI
Y PpOoK-IpaKTUK
,,p P o bu6nmoteka [IOK
HaoOmonenue
80 CIEKTDOR https://m.edsoo.ru/ff0
poB ¢1550
HCITYCKaHMSI
bu6nmoteka I[IOK
PannoakTHBHOCTH
81 . https://m.edsoo.ru/ff0
U €€ BUIBI 1672
Crpoenue
bu6nmoteka [IOK
aTOMHOTO si/Ipa.
82 https://m.edsoo.ru/ff0
Hyxnonnas
cl8ac
MOJICIIb
PannoaxkTuBHEIE Bbubnunoreka LIOK
83  mpeBpalieHus. https://m.edsoo.ru/ff0
M3oTomnsl clal4
Pemenue 3agau
bubnunoreka LIOK
110 TEME:
84 " https://m.edsoo.ru/ff0
PanmnoaxkTnBHEBIE
clb4a
npeBpatieHus’"
Ilepuo
85 pHOA
noyrypacmnajaa
Ypok-
KOH(EepeHIIHS
"PagroaKkTUBHBIE bu6nunoreka LIOK
86  u3Iy4yeHHs B https://m.edsoo.ru/ff0
npupone, €2126
MEIULINHE,
TexHuke"
SAnepHbie
peakuuu. 3aKOHBI bubnmnoreka [HOK
87 = coxpaHeHus https://m.edsoo.ru/ff0
3apsIOBOTO U clc58
MacCOBOT'O YHCE
DHeprusi CBs3u
bu6nunorexa LIOK
ATOMHBIX sIIEP.
88 https://m.edsoo.ru/ff0
CBs13b MaccChl U
cld7a
SHEPTUU
Pemenue 3amau
110 TEME
&89
SAnepHbie
peaxkuun"
Peaknuu cuHTE3a bubnunorexa LIOK
90 U JICTICHUS SITEp. https://m.edsoo.ru/ff0

Uctounuku

cle88




91

92

93

94

95

96

sHepruu ColiHIa
U 3BE3]

Ypok-
KOH(epeHIHs
"SAnepuas
SHEPreTHKa.
HeiicTBus
PaauOAKTUBHBIX
W3JIy4YCHHUH Ha
YKUBBIC
opraHu3msl"
[ToaroroBka k
KOHTPOJIBHOU
pabote 1o Teme
"DJIeKTPOMAarHuTH
o€ ToJie.
DNeKTpOMaruHuTH
bI€ BOJIHBI.
KBanToBbIE
siBJIeHUS "
KoHntposbnas
pabora 1o Teme
"DJIeKTPOMAarHuTH
o€ ToJe.
DNeKTpOMaruHuTH
bI€ BOJIHBI.
KBanToBbIE
sIBJICHUS "
[ToBTOpEHUE,
o0o01eHue.
JlaGopatopHsble
paboThI 1O KypCy
"B3aumopeiictBue
Ten"
[ToBTOpEHUE,
o0o01eHue.
Pemenue
pacyYeTHBIX U
KaueCTBEHHBIX
3a/1a4 10 TeMe
"TemnnoBsie
npoiecch”
[ToBTOpEHUE,
o0o011eHue.
Pemenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c223e

bu6mmoteka IIOK
https://m.edsoo.ru/ff0
c245a

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c2572

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c2a22




pacyeTHBIX U
KaueCTBEHHBIX
3a/1a4 1o TeMe
"KII TemioBbIx
nBurareiein”

97

[ToBTOpEHUE,
00o001IEeHNE.
Pemenne
pacyeTHBIX U
Ka4eCTBEHHBIX
3aJ1a4 110 TeMe
"KIT,
3JEKTPOYCTAHOBO

K

bubnunorexa LIOK
https://m.edsoo.ru/ff0
c2b30

98

99

100

IToBTOpEHME,
00o01IEeHNE.
JlaGoparopHubie
paboTHI 1O KypCy
"CBeTOBBIC
sBIeHHUT"
[ToBTOpEHHUE,
00o01IeHnE.
Pab6ora ¢
TEKCTAMH 110 TEME
"3aKOHBI
COXpaHEHUs B
MexaHuke"
[ToBTOpEHUE,
0000IIIcHHE.
PabGoTa ¢
TEKCTaMH 110 TEME
"Konebanusa u
BOJHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c2¢52

bubnunoreka LIOK
https://m.edsoo.ru/ff0
c2d6ba

bu6nmorexa LIOK
https://m.edsoo.ru/ff0
c2e82

101

[ToBTOpEHME,
0000IIICHHE.
PabGoTa ¢
TEKCTaMH 110 TEME
"CBeTOBEIE
SABJICHHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0Q
c3044

102

[ToBTOpEHHUE,
00001IeHHE.
Pabora ¢
TEKCTAMH 110 TEME
"KBanToBas u
snepHast pusuka"




OBLLIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

102 3 27

MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Kon
NpoBepsieMOro

pe3yJabTara
1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHO MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

pas3indaTtb SABJICHUSA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘IGCKOC SIBJICHHUC

1.3

pacrio3HaBaTh NPOSIBICHHE W3YYCHHBIX (PU3UUECKUX SBJICHUN B
OKpY’KaloIleM MHUpE, B TOM 4ucie (pu3ndecKue sSBICHUS B MIPUPOJE,
IIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1auy B yue€OHYIO, BBIIEIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKH) (PU3UUECKUX SBICHUN

1.4

ONKCHIBaTh M3y4YEHHBbIE CBOMCTBA Ten W (U3NYECKUE SIBICHUSA,
UCTONB3ys (PU3MYECKHE BEIMYMHBI, IPU ONHUCAHUM TPABHIBLHO
TpakToBaTh (PU3MUECKUN CMBICI HCHOJb3YEMBIX BEIUMYMH, HX
0003HaueHMSI U €IUHMILIBI (PU3UYECKUX BETMYMH, HAXOAUTh (OPMYIIBL,
CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEJIMYUHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh TIpadUKU  M3YyYEHHBIX  3aBUCUMOCTEN

(bI/ISI/I‘leCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (GU3UYECKUE SIBJICHUS M MPOIIECCHI,
WCIIOJNIb3Ysl H3YYEHHBIE 3aKOHBI, IPU OTOM JaBaTh CJIOBECHYIO
GOpMYTUPOBKY 3aKOHa U 3alUChIBaTh €ro  MaTeMaTHYECKOe

BBIPpAXKCHUC

1.6

OOBSACHATH (PU3MUECKHE SIBICHUS, MPOLIECCH U CBOICTBA Tell, B TOM
YUCJIE U B KOHTEKCTE CHUTyaludl MPAKTUKO-OPUEHTHUPOBAHHOIO

XapakTe€pa: BBIABIIATL MPUYMHHO-CICACTBCHHBIC CBA3H, CTPOHTH




1.7

1.8

00bsicHeHHE U3 | — 2 IOrMYeCKUX I1aroB ¢ Ormopoi Ha 1 — 2 W3y4eHHBIX
cBOMCTBa  (pm3Mueckux  SABIEHUW, (UUYECKUX 3aKOHA  WIIH
3aKOHOMEPHOCTH

pemiats pacuéTHble 337auu B 1 — 2 AeicTBUsI, UCIIONIB3Ys 3aKOHBI U
(dbopMyIIbI, CBS3BIBAONINE PU3NICCKUE BETUIHHBI: HA OCHOBE aHAIH3a
YCIIOBUSL 3aJjaud  3allMChIBaTh KpPATKOE YCJIOBHE, IOJCTABIATH
buznyYeCcCKre BETMYUHBI B OPMYIIBI U TPOBOAUTH PACUETHI, HAXOIUTH
CIIPaBOYHbBIC JJaHHBIE, HEOOXOIUMBIE JIJISl PELICHUS 3a]1a4, OLEHUBATh
PEATUCTUYHOCTH MOTYYCHHON (PU3UYECKON BETUIHHBI

pacrno3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIU
(GU3MYECKUX METOAOB, B ONHUCAHWHM HCCICIOBAHUS BBIICTSATH
mpoBepsieMoe  MpeAnoiokeHue  (TUHOTe3y),  pa3audarth U
WHTEPIPETHPOBATh IOJYYCHHBIH Pe3yJbTaT, HAXOIUTh OIIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

NPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3MUYECKUX SIBICHUH WIIH
dbuznyeckux  CBOMCTB  Teln:  (OpMyIHUpOBaTh  MPOBEPSIEMbIE
IPEIOJIOKEHNs, CcOoOMpaTb  YCTAHOBKY M3  IPEJIOKEHHOIO

060py,I[OBaHI/I$I, 3aIIMChIBAaTh XO/J OIIbITa U (1)OpMy.]'II/IpOBaTI> BBIBOJbI

1.10

1.11

BBIIIOJHATL MPAMBIC M3MCPCHUA C HMCIOJB30BAHUCM aHAJIOIOBBIX H
UGPOBBIX NMPUOOPOB, 3aMUCHIBATh MOKA3aHUA MPUOOPOB € YYETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

INPOBOJUTH  MCCIEJOBAHHWE 3aBUCUMOCTH OJHOM  (U3UYECKOil
BCJIIMYHUHBI OT I[perfI C MHCIIOJIB30BAHUECM TIPAMBIX I/ISMepeHI/Iﬁ,
y4acTBOBaTh B IUIAHUPOBAHMM Y4eOHOTO HCCIEJOBaHMs, COOMpATh
YCTaHOBKY U BBIIIOJIHATE U3MEPEHU, CIENYA NIPEIJIOKEHHOMY ILIAHY,
(buKcupoBaTh pe3yabTaThbl MOJIYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX
BCJIMYHMH B BUAC MMPCATOKCHHBIX Ta6.]'H/IH u Fpa(l)I/IKOB, J€J1IaTh BBIBO/IbI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

MMPOBOAWUTL KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CIICOYys
npennoxceHHoﬁ HHCTPYKIUU: IIPHU BBIITIOJIHCHUU H3MepeHPII>i CO6I/IpaTI:>
SKCHICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYMCIIATH 3HAUYCHUC HCKOMOM

BCJINYHHBI

1.13

coOnrofaTh MpaBuUia TEXHUKU O€30macHOCTH TMpH  pabore ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

YKa3bIBaTb  IPUHIUIIBI JIGIZCTBHH HpI/I60pOB N TEXHHYCCKHX
yCTpOfICTB, XapaKTCPU30BaTb MPHUHIHUIIbLI ,Z[CﬁCTBPIH HU3YYCHHBIX

npuOOpPOB U TEXHUYECKHX YCTPOMCTB C MOMOUIbIO WX ONMCAHUSA,




UCIONIB3YSl 3HAHHUA O CBOWCTBAaX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

1.15

1.16

NPUBOANUTH TPUMEPHl (HAXOAUTh HWH(POPMALMIO O MPHUMEPax)
MPAKTHYECKOT0 UCTIOIB30BaHMS (PU3MUCCKUX 3HAHUH B MOBCEIHEBHOMN
KU3HU JUIsi  o0ecrieueHusi O€30MacHOCTH Tpu  OOpalieHuud ¢
npudopaMu ¥ TEXHHYECKUMH YCTPOUCTBAMH, COXPAHEHUSI 30POBbS U
COOJTIOICHYSI HOPM DKOJIOTMYECKOT0 IOBEICHHSI B OKPY>KaloIei cpene
OCYIIECTBIIATH OTOOP MCTOYHHUKOB MHGpOpMAIK B ceTH MHTepHET B
COOTBCTCTBUHU C 3aJdHHBIM IIOMCKOBBIM 3aIllpOCOM, Ha OCHOBC
UMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHUsS Pa3IMYHBIX HUCTOYHHKOB
BBIJICNIATh MH(POPMALIMIO, KOTOpasi SIBIAETCS NMPOTUBOPEUYMBON WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

1.18

1.19

HCII0JIb30BATh npu BBINIOJTHEHUH y4eOHBIX 3a/laHui
HAYYHOIIONYJISIPDHYIO ~ JIUTEpaTypy  (u3nueckoro  copaepkaHus,
CIPAaBOYHBIE MaTepHalibl, pecypcbl ceTtu VIHTepHeT, BlaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOdpazoBaHus HH(GOpMaIUK
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

CO03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOLICHHUS
Ha OCHOBE 2 — 3 HCTOYHHUKOB HH(OpMAIH (PU3UIECKOTO COICPIKAHMS,
B TOM 4HCJIe MyOJIMYHO JeNaTh KpaTKHe COOOIEHHs O pe3ysbTarax
IPOEKTOB WM Y4YeOHBIX HCCIENOBAaHUM, IPH O3TOM IPAMOTHO
UCMOJIb30BaTh H3YYEHHBIH MOHATUHHBIN amnmapar Kypca (QU3MKH,
COIPOBOKIATh BBICTYIIJICHUE MPE3eHTaluei

IIPY BBINOJIHEHUH Y4EOHBIX IPOEKTOB U MCCIIEIOBAHUIN pacpeaessaTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUHU C IIOCTaBICHHBIMU 3aJjauaMH,
CJIEIUTH 3a BBIIIOJIHEHUEM IUIaHA JEWUCTBUM, aJEKBAaTHO OLIEHUBATH
COOCTBEHHBIM BKJIaJ] B JIE€ATEJBHOCTh TPYIIIbl, BbICTpPAaUBaTh
KOMMYHHUKaTHUBHOE B3aUMOJCHCTBHE, YUUTBIBAsS MHEHHUE

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsIeMOro

pe3yJbTara
1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM

o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaAHUA

HCIIOJB30BaTh IOHATHA




1.2

pas3indaTtb SABJICHUSA 11O OIMMMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

pacro3HaBaTh NPOSIBICHHE HW3YYCHHBIX (U3UUECKUX SBJICHUN B
OKpYXKarollleM MUpPE, B TOM 4Hclie (r3HUecKue SBICHUS B MPHUPOJE,
IIPY 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/layy B yueOHYIO, BBIIEIATh

CyIIECTBEHHbIE CBOMCTBA (MIpU3HAKU) GUZUYECKUX SABIICHUN

1.4

1.5

1.6

OMKCHIBATh M3yYEHHBIC CBOMCTBAa Tel © (U3MUYECKUE SBICHHS,
UCHONB3YSl (U3MYECKHe BEJIMYMHBI, IPH ONHUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3WYECKUH  CMBICT  HCIONB3YyeMBIX  BEIWYHH,
0003Ha4YeHHsI U €IMHULIBI (PU3NUECKUX BEIUYUH, HAXOUTh POPMYIIbI,
CBS3BIBAKOIIME JAHHYI (U3WYECKYI0 BEIMYUHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh TpadUKU  HM3YyYEHHBIX  3aBUCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3UUYECKUE SIBICHUS M MPOLECCHI,
UCIIOJIB3Ysl HW3Y4YEHHBIE 3aKOHBI, MpPU 3TOM JIaBaTh CJIOBECHYIO
GbOopMyIUpPOBKY 3aKOHa M 3alKChIBaTh €ro MaTeMaTHYecKOe
BBIPAKECHHE

00BACHATH (PU3UYECKUE MPOIIECCHl U CBOMCTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMii MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BsCHEHUE U3 1
— 2 JOTUYECKHX HIAroB ¢ MOMOIIbI0 | — 2 M3y4eHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (I)I/I3I/I‘{eCKI/IX 3dKOHa UJIK 3aKOHOMEPHOCTHU

1.7

1.8

1.9

pemaTth pacué€THble 337auu B 2 — 3 JeMCTBUS, UCIIONIb3Yys 3aKOHBI U
(bopMyIIbl, CBA3bIBarOIME (PU3HUECKUE BETUYMHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 331a41 3aIMCBIBATH KPATKOE YCIOBUE, BBISBIATh HEAOCTATOK
JAHHBIX JUIsl peLIeHHs 3a/a4yM, BBIOMpaTh 3aKOHBI M (HOPMYIIHI,
HeoOXouMble 1Sl €€ pelIeHUs], IPOBOJAUTh pacdy€Thl U CPAaBHUBATH
MOJydYeHHOE 3HayeHHWe (PU3MUECKOM BEIMYMHBI C HM3BECTHBIMU
JTAHHBIMU

pacrio3HaBaTh IMpOOJIEeMBbl, KOTOPbIE MOKHO PEIIUTh NPH MOMOIIH
(Gu3NYECKUX  METOJIOB, HCIIOJIb3YSl OIMCAaHUE HCCIEI0BaHUS,
BBIICIIATH IIPOBEPSIEMOE IIPEAINOIOKEHHUE, OLIEHUBATh IIPaBUIBHOCTD
MOPsIIKA IPOBEICHUSI HCCIIEOBAHUS, JAEJIaTh BBIBOIbI

NPOBOJUTH OMBITHI IO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM
(GU3UYECKUX  CBOMCTB  Tel:  (opMymupoBaTh  MPOBEPsiEeMbIE
OpPEANoNoXKEeHUs, coOuparh  YCTAaHOBKY U3  IPEJUIOKEHHOTO

000py/I0BaHusl, OMUCHIBAThH XO/1 OMbITA U (POPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

1.13

1.14

1.15

BBINOJIHATh MpPSIMBIE U3MEPEHUs] C HCIOJIb30BAHUEM aHAJIOTOBBIX
npUOOPOB U TATYNKOB (PU3HUYECKUX BEJIMYUH, CPABHUBATh PE3YIIbTATHI
MU3MEPEHHH C YUETOM 3a/1aHHOM a0COIFOTHOM MOTPEIIHOCTH
IPOBOJIUTh  MCCIEJOBAHHWE 3aBUCUMOCTH OAHOH  (U3MYECKOIl
BCJINMYHUHBI OT [[pyI‘Oﬁ C HCIIOJIB30BAHUCM IIPAMBIX I/I3MepeHI/II\/JIZ
IUIAHUPOBaTh MCCJIEIOBAHUE, COOMpPATh YCTAHOBKY U BBIIOJIHSTH
U3MEpeHus, Cleaysd NOpeJIOKEHHOMY  IUlaHy, (UKCHpPOBATh
pe3ybTaThl MOJIyYEHHOM 3aBUCUMOCTH B BHUjE TaOMIl U IpadUKoOB,
ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHHUA

IPOBOJIUTh  KOCBEHHbIE  M3MEPEHUs  (PU3MUECKUX  BEIUYMH:
IUTAHUPOBATh U3MEPEHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY,
cieflys MpeNIOXKEHHONM HWHCTPYKLUMH, W BBIYUCIATH 3HAuUEHHE
BCJIMYNHBbI

coOmolaTh MpaBWila TEXHUKU Oe3omacHOCTH npu  pabore cC
1a00paTOPHBIM 000PYI0BaHUEM

XapaKTepu30BaTh MPUHLUIBI JACHCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMUCAHUA, HCIOJb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SIBIEHUM M HE0OXOAUMBbIe
¢uznyecKkre 3aKOHOMEPHOCTH

pacrio3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONUCTBA U U3MEPUTENIbHbIE
HpI/I60pI)I o ¢XeMaM U CXEMAaTUYHbIM PHUCYHKAM, COCTABJIATHL CXCMbI
NIEKTPUYECKUX LENed ¢ IOCIEeNOBAaTEeIbHbBIM M MapalieIbHbIM
COCITMHEHUEM DJIEMEHTOB, pa3jinyas YCJIOBHbIE O0O3HaueHUs

9JICMCHTOB JJICKTPUICCKUX Lenemn

1.16

1.17

NPUBOJIUTH THpUMEpbl (HaXOAWTh HHGOPMALMIO O MpUMeEpax)
NPAaKTUYECKOT0 HCIOIb30BAHUS (PU3NUECKUX 3HAHUHN B IOBCEAHEBHOM
KU3HU Juisi  obOecrieueHust O€30MacHOCTH Tpu  OoOpamieHuu ¢
npubopaMy U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHHUS 37J0POBbS U
cOOII0ICHHSI HOPM IKOJIOTMYECKOT0 OBE/IEHHUS B OKpY Katollel cpeie
OCYILECTBIIATh MOUCK HH(OpMAIMK (PU3NYECKOTO CO/IEPKAaHUs B CETH
WMHTepHeT, HA OCHOBE HMMEIOLIMXCS 3HAHMM M IYTEM CpPaBHEHHS
JIOTIOJTHUTEIBHBIX HMCTOUYHUKOB BBIIEIATh HH(POPMAIUIO, KOTOpas
SBJIIETCS IPOTUBOPEUUBON MM MOKET OBITH HEOCTOBEPHOM

UCMOJb30BaTh MPU  BBHIMOJIHEHUM Yy4eOHBIX 3aJaHUN  HAy4HO-
MOMYJISIPHYIO JIUTEPATypy (DU3MUECKOTro COJIEp:KaHUs, CIPAaBOYHBIE

MaTepuainbl, pecypcsl cetu VHTepHer; BiageTb npuéMaMu




KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl HH(POpMALIMK U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co31aBaTh COOCTBEHHBIC MMCEMEHHBIC U KPATKHUE YCTHBIC COOOIICHHUS,
0000m1as HGOPMAIMIO U3 HECKOJbKHUX HCTOYHHKOB (HU3UYECKOTO
COJICp)KaHUsl, B TOM YHCIIE MyOIMYHO MPEACTABIATH PE3yIbTAThI
MPOCKTHOM WJIM HCCIAEAOBATEIIbCKON NEATEIbHOCTH, TPH OTOM
IPAaMOTHO HCIIOJIb30BAaTh M3YYCHHBIM INOHATUMHBINA amnmapar Kypca

(bu3HKH, CONPOBOKIATH BHICTYILJICHUE MTPE3eHTAIlUEeH

1.20

IPY BBIMOJIHEHUH YYE€OHBIX NMPOEKTOB M MCCIIEIOBAHUN (PU3UUECKUX
IPOLIECCOB PaCHpeeNsaTh 003aHHOCTU B I'PYIIE B COOTBETCTBUM C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAUTb 34 BBIIOJHEHUEM IIIaHa
JEUCTBUM M KOPPEKTHpPOBAaTh  €ro, aJeKBaTHO  OLICHUBATH
COOCTBEHHBIM BKJIaJ] B JI€ATEIBHOCTh TPYIIIbl, BbICTpPAaUBATh
KOMMYHHMKaTUBHOE  B3aHMOJEWUCTBHE,  MPOSBJISSI  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KVIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

HCIOJIb30BAaTh NU3YUYCHHBIC ITOHATUS

1.2

pas3indaTtb SABJICHUSA MO OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/I?»I/ILIGCKOC SABJICHUC

1.3

pacro3HaBaTh IMpOSBIEHUE W3YYEHHBIX (PU3MUECKUX SBICHUNA B
OKpY’KaloIleM MHUpE, B TOM 4ucie (pu3ndecKue sSBJICHUs B MPUPO/IE,
IIPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1auy B yue€OHYIO, BBIIEIATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKK) GUINUECKUX SIBICHUN

1.4

1.5

ONKCHIBATh M3yYCHHBIC CBOWCTBA Tel W (U3WUYCCKUE SIBICHUS,
UCTIONB3YS (pU3MYECKHe BENWYMHBI, TPH OMHUCAHUU MPABUIBHO
TPaKTOBaTh  (PU3WYCCKUH  CMBICT  HCIIONB3YyeMBIX  BEIUYHH,
0003HaYeHHSI U €IMHULIBI (PU3NYECKUX BEIUYUH, HAXOUTH POPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3WUECKYI0 BEIUYMHY C JIPYTUMU
BEJIMYMHAMHU, CTPOUTH TpadUKU  M3YyYCHHBIX  3aBUCUMOCTEH
(UBUYECKUX BEITHMYNH

XapaKkTepu30BaTh CBOMCTBA Tel, (PU3UUECKUE SIBICHUS M MPOIECCHI,

HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIPpU O3TOM JAaBaTb CJIOBCCHYIO




GbopMynUpPOBKY 3aKOHa M 3alKChiBaTh €ro MaTeMaTH4YecKoe

BbIpaXXCHHE

1.6

1.7

OO0BSACHATH (PUBNYECKUE MPOIIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTYyallMii MPAKTUKO-OPHEHTHPOBAHHOTO XapakTepa:
BBISIBJIATh PUUUHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKUX WIaroB C MOMOIIbI 2 — 3 HM3YyYEHHBIX CBOMCTBA
bu3nUecKux SBICHUH, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemarh pacy€THble 3a7a4d (OMHUpAOIIMECS Ha CHCTeMy W3 2 — 3
YpaBHEHHUIi), WCHONB3Ys 3aKOHBI H (OPMYIBI, CBS3BIBAIOIINE
¢bu3nYecKue BEIMYHMHBL Ha OCHOBE aHaju3a YCJIOBHS 3a7a4d
3allUChIBAaTh KPAaTKOE YCJIOBHUE, BBISABIATH HEAOCTAIOIIME WU
M30BITOYHBIE JaHHBIC, BIOMPATH 3aKOHBI U (HOPMYIIbI, HEOOXOUMbIE
JUISl PEIICHUs], MPOBOAUTH PACUYEThl U OICHUBATH PEATHMCTHYHOCTH

MMOJIYYCHHOI'O 3HAaUCHUA q)HSquCKOﬁ BCINYHHBI

1.8

1.9

1.10

1.11

pacno3HaBaTh TPOOJIEMBI, KOTOPhIE MOKHO PEIINTh TPH TTOMOIIN
(bU3MYECKUX METOJIOB, UCIIOJIb3Yysl ONMCAHUE UCCIICIOBAHMS, BbLICIATD
IpoBEPSieMOE MIPEATIONOKEHUE, OIEHUBATh NPABHIBHOCTH MOPSIIKA
NPOBEJCHUS] HUCCIIEIOBaHMs, JIeJlaTh BBIBOJbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOCHHIA U OTIBITOB

IPOBOJUTH OMNBITHI 110 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM
(U3NIECKUX CBOMCTB TEJ: CAMOCTOSITENIbHO COOMPATh YCTAaHOBKY U3
U30BITOYHOTO Habopa 00OpYJOBaHUS, ONMUCHIBATH XOJ OMBITA U €T0
pe3yabTaThl, POPMYITHPOBATH BBIBOBI

OPOBOJUTH TPH HEOOXOIUMOCTH CEpUI0 NPSMBIX H3MEpEHUil,
ompeneNsisi CpelHee 3HauyeHUuEe Hu3MepsieMoil BeNUYuHBI ((HOKycHOE
paccTosiHUe coOMparomel JIMH3bI), 00OCHOBBIBaTh BHIOOpP criocola
U3MepeHUs (U3MEPUTENBHOTO Ipubopa)

NPOBOJUTH HCCIIEOBAaHME 3aBUCHUMOCTEH (PU3MUECKUX BEJIWYHMH C
UCTIOJI30BaHUEM TIPSIMBIX U3MEPEHUI: TUIAHUPOBATH WCCIIEAOBAHHE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DPUKCHPOBaTh pPE3YIbTAThI
MOJTyYeHHOW 3aBUCUMOCTH (PM3MUYECKMX BEIMYMH B BHJE TAOIUIH

Fpa(bI/II(OB, ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM HCCICAOBAHUA

MPOBOAWTh  KOCBEHHbIE  M3MEpEHUs  (PU3MUECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh HIKCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBINOJHATh W3MEPEHHUs, CleAysd NPEeNIOKEHHONM WHCTPYKLUH,
BBIYUCIIATh 3HAYEHUE BEIIMYMHBI W AHAIU3UPOBATH I10JyYEHHBIE

pEe3yJbTAThI C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I




1.13

coOmoaTh TpaBWiIa TEXHUKHA O€30MAaCHOCTH TMpU paboTre C

1abopaTOpHBIM 000PYTOBAHUEM

1.14

pa3nuyaTh OCHOBHBIC TMPU3HAKU M3YYEHHBIX (DU3MYECKHX MOJENeil:
MaTepHalbHasi TOUKa, aOCOIIOTHO TBEPOE TEJI0, TOUEUHbIM HCTOYHUK
CBETa, JIy4, TOHKAs JIMH34, IUIAHETapHAsg MOJENb aTOMa, HyKJIOHHAas

MOZACJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM Ha HX ONMCAHMs, HCIHOJb3YS
3HaHUS O CBOMCTBax (U3MYECKUX SBICHUM H HEOOXOIAMMBbIE

(1)I/I3I/I‘ICCKI/IG 3aKOHOMEPHOCTHU

1.16

1.17

UCIIOJIB30BaTh CXEMBbl U CXEMaTUYHbIE PUCYHKH M3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB, U3MEPUTENIbHBIX ~ TpUOOpPOB U
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEIICHUH y4eOHO-IPAKTUIECKUX
3ajjay, ONTHYECKUE CXEMBbI JIJIsl IOCTPOEHUS N300paKEHUH B INIOCKOM
3epKaJie ¥ cOOMpAIOIIeH JTH3e

IOPUBOAUTH TNpUMEPHl (HAXOAUTh HHGPOPMALUIO O HPUMEpPaAX)
NPaKTUYECKOTO NCIOIB30BaHUS (PU3MUECKUX 3HAHUHN B TIOBCEHEBHOM
KU3HM JUIsl  oOecnieueHus O€30MacHOCTH HpU  OOpalIeHUU C
npuOopaMy U TEXHUYECKUMHU yCTPONCTBAMU, COXPAaHEHUS 370POBbs U

CO6J'IIO,I[€HI/I$I HOPM 3KOJOIr'H4€CKOI0 IIOBCACHUA B Oprx(a}omeﬁ cpeac

1.18

1.19

OCYILECTBIISITH MOUCK HH(OpMAIHH (HU3NIECKOTO COICPIKAHUS B CETH
WuTepHer, caMocTOSATENbHO (GOpMYIMpYs MOUCKOBBIA  3aIpoc,
HaXOJUTb IYTH  ONpPENENCHHUs  JOCTOBEPHOCTH  MOJIYYEHHOMU
uHGOpMallUM HAa OCHOBE MMEIOUIMXCS 3HAHUN U JIOTOJIHUTEIbHBIX
HCTOYHUKOB

UCMOJb30BaTh MpPU  BBHIMOJIHEHUM Y4eOHBIX 3aJaHUil  HaydHO-
MNOMYJISIPHYIO JIUTEPATypy (PU3UUECKOrO COJEp)KaHUs, CIPABOYHBIC
MaTepuainsl, pecypcsl cetu VHTepHeT; BiageTh IpUEMaMHU
KOHCIIEKTUPOBAHHUS TEKCTa, IpeoOpa3oBaHusl UH(POpMALIMK U3 OJHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CcO31aBaThb COOCTBEHHBLIE MHUCHMEHHBIE U YCTHBIC COO6HIGHI/I$[ Ha
OCHOBe WH(pOpMAIMM U3 HECKOJBKUX HCTOYHUKOB (HU3HUECKOTO
coJlep’KaHusl, MyOJIMYHO MPEICTaBIATh PE3yNbTaThl MPOESKTHOM MK
HCCIIEIOBATENIbCKOW  JEATENIbHOCTH, IPU  3TOM  TPaMOTHO
WCIIOJIb30BaTh N3YYEHHbI MOHATUHBIN anapat u3y4aeMoro pasena
(GU3MKK U COMPOBOXAATh BBHICTYIUICHHWE TNpE3eHTalueld C y4EéToM

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB




1.21

IIPU BBIIIOJIHEHUU Y4EOHBIX MPOEKTOB M MCCIEAOBAHUNA (PU3MUECKHUX
MIPOLIECCOB PACIPENENATh 00513aHHOCTH B TPYINE B COOTBETCTBUU C
IIOCTAaBJIEHHBIMU 3aJjayaMi{, CJIEAUTh 3a BBINOJIHEHUEM IUIaHA
JEUCTBUM M  KOPPEKTHpPOBAaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTh TPYIIIbl, BbICTPAaUBATh
KOMMYHUKaTUBHOE  B3aUMOJCHCTBHE,  MPOSBISAS  TOTOBHOCTh

pa3pemath KOHQIUKTHI

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3nena

Koa siementa IIpoBepsiemble 3JIeMEHTBI COIEPKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOILET'O MHUPA

®uszuka — Hayka O Ipupone. SBiIeHUS TPUPOIBI.
1.1 @u3nyecKkue SBICHUA: MEXaHUYECKHE, TEIUIOBBIE,

ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE

dusnueckue BeaUUUHBL. 3MepeHue  (U3NYECKUX
1.2 BenuunH. ®usnueckue npudbopsl.  I[lorpemHocts

HSMCpCHHﬁ. MC)K,I[YHapOZ[HaH CHUCTCMA CAUHUIL

EcrecTBeHHOHay4HBI METO/ TO3HAHHS: HAOIIOICHHE,
T IOCTAaHOBKA HAy4YHOT'O BOIIPOCA, BBIJBUXEHUE TMIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBICHEHUE

Ha6J'IIO,Z[aeMOFO SABJICHUA

14 Ornucanue PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIETIeH
[IpakTuyeckue paboOTHI:
#H##Par###13mMepeHne pacCTOSHUMN.
#H#HPar##l3Mepernre 00bEMa KUAKOCTH U TBEPAOTO
1.5 Tena.
H#H#H#Par###Onpenenenre pa3MepoB MajbIX TeJ.
#H##Par###l13mMepenne  TemmepaTypbl INpH  [TOMOIIH

KUIKOCTHOI'O TCPMOMETPA U JaTUHUKA TCMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA




2.1

22

#H##Par##H#CTpoeHue BENIECTBA: aTOMBI U MOJIEKYJIbI, KX
pasmepbl.  OmNBITBI,  JOKAa3bIBAIOIIHUE  JAWCKPETHOE
CTPOCHHUE BEILIECTBA

###Par###)IBrokeHre  4YacTHIl  BEIISCTBA. CBs3b
CKOPOCTH  JBIKEHUSI YaCTUI[ C  TEMIIepaTypou.

BbpoyHoBckoe nBmxkenue, nuddys3us

2.3

BSaHMOHeﬁCTBHe YaCTHUILl BCIICCTBA: IPUTAKCHUC U

OTTAJIKUBAHHUC

24

2.5

Hi##ParfH##ArperaTHple COCTOSIHUS BEILIECTBA: CTPOCHUE
ra3oB, KHJIKOCTEH U TBEPABIX (KPUCTALIUYCCKUX) TEJ.
B3anmocCBsA3b MEXIy CBOMCTBAMU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX U HUX AaTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM

Ocobennoctu arperaTHbix COCTOSTHUH BOJBI

2.6

[IpakTuueckue padbOTHI:

###Par###O1LeHKa 1uaMeTpa aToMa METOJIOM PsJIOB (C
HCroJib30BanueM (otorpaduii).

#HHPar###OneITBl 10 HAOMIOAEHUIO  TEILIOBOIO
pacIIMpeHHs Ta30B.

HH#HHPar#H##0ONbITEl 0 OOHAPYKEHUIO JCUCTBUS CHUI

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanuueckoe JIBIDKEHHE. PaBHOMEpHOE u
' HEpaBHOMEPHOE JIBUKCHHE
##HParf##Cropocts.  CpenHsAs ~ CKOPOCTb  IIpH
32 HEpaBHOMEPHOM JBWXEHHH. Pacuér myTu u BpeMeHH
JIBYDKEHUS
SIBnenue uHepuuu. 3aKOH MHepuuu. B3ammoneincrtsue
33 TeJ KaK MPUYMHA U3MEHEHHSI CKOPOCTU JIBMXKCHHS TEl.
Macca kak Mepa HHEPTHOCTH Tella
34 ###Parf##InotHocTs BemecTBa. CBS3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B eMHUIIC 00BEMA BemecTBa
3.5 Cua Kak XapakTepUCTHKA B3aUMOJICCTBUS TN
26 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIIBIO THHAMOMETPA
37 #HiHPar#Ht#SIBnenue taroreHus u cuia Tspkectu. Cuna

TSAKECTU Ha JPYTUX IJIaHCTaX. Bec Tema. HeBecoMocCTh




3.8

3.9

3.10

3.11

3.12

Cuna tpeHusa. TpeHHE CKOJBXKEHHS U TPEHHE TMOKOS.
Tpenue B npupoJIe U TEXHUKE

H#H#Par#H##Crio)keHHe CUJI, HAIpPaBJIEHHBIX 110 OJHOU
npsmoil. PaBHosieicTByOAs CUIT

[IpakTuueckue paboOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABUIKECHMUS
(mapuka B OKMIKOCTH, MOJEIU AJIEKTPUYECKOrO
aBToMOOWIE W Tak panee). OmpeneneHue CpeaHen
CKOpPOCTH CKOJbKEHHs Opycka WIM NIapuKa IO
HAaKJIOHHOM  IulOoCKOCTH. OrmpeneneHue IIOTHOCTH
TBEPIOTO Tena. OnbIThI, JIEMOHCTPUPYIOIINE
3aBHCUMOCTh pacTsDKeHHs (IeOopMannu) IpYyKUHBI OT
MPWIOKEHHON  cuiibl.  ONBITHI, JIEMOHCTPUPYIOIIHE
3aBUCHUMOCTh CHUJIbI TPEHUSI CKOJIbKEHHS OT Beca Tella U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM
OusnuecKkue sSBJICHUS B MPHUPOJIE: MPUMEPHI IBUKCHUS C
Pa3IMYHBIMM CKOPOCTSIMH B JKMBOM M HEKUBOM IIPUPOJIE,
NIECTBUE CUIIBI TPEHUS B IPUPOJAE U TEXHUKE

TexHuueckue YCTpOfICTBaI JUHAMOMCETP, IMIOAIIHUITHUKKA

TIABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

4.1

HaBnenue TBEpmoro Ttena. CrnocoObl YMEHBIIEHHS U

YBCJIUYCHUS NABJICHUA

4.2

JlaBneHue raza. 3aBUCUMOCTb JIABJICHHS T'a3a OT 00bEMa,

TeMIIepaTyphl

4.3

Hepezl;aqa JaBJICHHUA TBép)II)IMI/I TCJIaMH, ) XUJKOCTAMU U

razamu. 3akoH Ilackams. [IlHeBMaTHYeCKHE MAIITMHEI

4.4

4.5

4.6

4.7

3aBUCUMOCTh  JABJICHHUS JKUJIKOCTHM OT TJIyOWHBI.
I'mapocraruueckuit napagokc. CooOuiaromumecs cocy/sl.
I'mapaBnuyeckue MeXaHUu3Mbl

ATtMmocdepa 3emin u atmochepHoe napneHue. [Ipuannbt
CYIIIECTBOBAHUS BO3AYIMIHON 000504kK 3emin. OTmbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(HEPHOTO TaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

N3mepenue armocdepHoro nasneHus. [Ipubopsl s
U3MEPEHUS aTMOC(PEPHOTO JTaBJICHUS

JlelicTBUE )KUIKOCTHU U ra3a Ha MOTrpyKEHHOE B HUX TEJO.

BrrtankuBatoniast (apxuMezioa) cuia. 3aKoH Apxumena




4.8

[naBanue ten. Bo3gyxormniaBanue

4.9

4.10

[IpakTrueckue pabOTHI:

HccnenoBanme 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa
MOTPY>KEHHOW B KUAKOCTh 4YacTu Tena. OmnpeneneHue
BBITAJIKUBAIOIEA CHJIBI, JICMCTBYIOIIEH Ha  TENO,
MOTpYyKEHHOE B KHUJAKOCTb. [IpoBepka HE3aBUCHUMOCTH
BBITAJIKUBAIOILCA CHJIbI, JIEMCTBYIOLIEH Ha TEJIO B
KUJKOCTH, OT Macchl Tesia. OnbIThl, IEMOHCTPUPYIOIINE
3aBUCUMOCTD BBITAJIKUBAIOLIEN CUJIbI, JEUCTBYIOLIEH HA
TEJO B KHUJAKOCTH, OT 00bEMA MOTPYKEHHOM B )KUIKOCTb
YyacTM  Tela W OT  IUIOTHOCTH  JKHJKOCTH.
KonctpynpoBanue apeoMerpa WM KOHCTPYHPOBAaHUE
JIOJIKU W OTIpeIeiCHUE €€ rpy30MoIbEMHOCTH
®dusnueckue  ABJICHHUS B NPUPOJE:  BIMUSHUE
aTMoc(epHOro JaBJICHUS HA )KUBOM OpraHu3M, IjIaBaHue

pBIO

4.11

TexHuueckue yCTPOWCTBA: COOOIIAIOMIMECS COCY/IHI,
YCTPOHCTBO BOAONPOBOJA, TUAPABIMYECKHHA Ipecc,
MaHOMETp, 0apoMeTp, BBHICOTOMEP, MOPIIHEBOW HACOC,

apeomeTp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanunueckas paboTa
5.2 Mexann4deckass MOIIHOCTh
53 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' mockocTh. [IpaBuio paBHOBecHs pplyara
54 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koadumuent
5.5 I0JIE3HOTO JEeNCTBUS MEXAHU3MOB. ITpocTsie
MEXaHU3MBbI B OBITY U TEXHHUKE
5.6 [loTeHuumanpHast SHEPTUU TeNa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonHas MexaHuuecKkas PHEprus. 3aKOH M3MEHEHHS U
' COXpaHEHUS MEXaHUUYECKOH 3HepTrun
[IpakTuyeckue paboOTHI:
50 ##Par###Onpenenenre  pabOTbl CHJIBI TPEHHS MPHU

PaBHOMCPHOM MAOBHWXXCHUH TCJIa 110 FOpHSOHTaHLHOﬁ

noBepxHocTu. MccnenoBaHue ycioBUl paBHOBECHS




pbryara. M3mepenue KIIJ[ HakIOHHON TIJIOCKOCTH.

N3ydeHue 3aKkoHa COXpaHEHUS] MEXaHUYECKOM YHEPTUH

5.10

duznyeckre SABJICHUSA B npupoac: pblHaru B TCIIC

YECJI0BCKa

5.11

TexHuueckue yCTpOMCTBA: pblyar, IOABWKHBIA U
HEMOJIBWKHBIN OJIOKH, HaKJIIOHHAs! TUIOCKOCTb, MPOCTHIE

MEXaHU3MBI B OBITY

8 KUIACC

Kon
pa3naena

Koa 2emenra

HpOBepﬂeMLIe IJIEMEHTHBI COACPKAaHUSA

TEIUIOBBIE ABJIEHUA

OCHOBHBIE  ITOJIOKEHHUS MOHeKYHﬂpHO-KHHeTquCKOﬁ

TCOPUHU CTPOCHUA BCIICCTBA. Maccau pa3MEpPbI MOJICKYII.

ol OnpIThl, MOATBEPXKAAIOLIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUU
Mogenu  TBEpAOro, KHMIKOTO M  Ta3000pa3HOro
6.2 COCTOSIHMM BemiecTBa. Kpucrammueckne u amopgHbIE
Tela
OObsicHEHNE CBOWCTB ra3oB, JKUJIKOCTEH U TBEPABIX Tell
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJISIPHOKHHETUYECKON
TEOpUU
6.4 CmaumnBaHue U KalWUISIPHbIE SIBICHUS
6.5 TenioBoe pacuimpeHue u cxxarue
66 Temnepatypa. CBA3p TeEMHeEpaTyppl €O CKOPOCTBIO
. TEIUIOBOTO IBMKEHUS YaCTHULL
67 Buytpennss sneprusi. CriocoObl U3MEHEHUs! BHYTPEHHEN
. SHEPrUu: TeIIonepeaada U CoBepIleHne padoThl
63 Bunel tennonepenaun: TEMIONPOBOIHOCTb, KOHBEKIIHS,
. U3JIy4yeHue
KonnuectBo  TeruoTel.  YienbHas — TEMJI0EMKOCTh
6.9
BelIecTBa
6.10 TenmooOMeH M TemnoBoe paBHOBECHE. YpaBHEHHE

TEIIOBOro OataHca




6.11

6.12

6.13

IInaBnenne u OTBCPACBAHUC KPUCTAJNIMYCCKUX BCIICCTB.
VI[GHI:HEUI TCIIJIO0TA IIJIaBJICHUA

[TapooOpazoBanne u  KoHaeHcamus. cmapenue.
Kunenne. VYpenpHas Temiora mnapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYpbl KUIEHUS OT aTMOC(HEPHOro
JTaBJICHUS

BirasxxHOoCTB BO311yXa

6.14

BHCPFI/IH TOIIJINBA. y,Z[CJ'IBHaH TEIIOTA CropaHus

6.15

[Ipunnuner  pabotel  TeruioBbix — ABuratenen  KIT/]
TEIUIOBOr'O ABUrareisa. TelIoBLIe ABUrATEIN U 3alllATa

OKpY>Karollen cpeibl

6.16

6.17

3aKOH COXpaHEHUs U MTPEBPAILEHUS YHEPTUU B TEIIIOBBIX
nporeccax

[IpakTuueckue padbOTHI:

HH#HPar#H##0nbpITl 0 OOHApY)KEHUIO JIEHCTBUS CHJI
MOJIEKYJISIPHOTO MTPUTSKEHHUS.

#HHHPar###0nbITel MO0 BBIPALIMBAHUIO  KPUCTAJIOB
IIOBAPEHHOM COJIM WM caxapa.

H#H#HHPar###0npITel 110 HAONIOAGHUIO  TEIJIOBOIO
paclIMpeHust ra3oB, KHUJIKOCTEH U TBEPBIX TEN.
#H#HPar##Onpenenenye naBlieHUs] BO3ayxa B OaJuloHe
HITpUIIA.

HH#HPar#H##0ONbITH, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh
JaBJIEHUs] BO3/yXa OT €ro o0b&éMa M HarpeBaHUs WIIH
OXJIaXICHUSI.

###Par### [poBepka TUMOTE3bI TUHEHHON 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA JKUIKOCTH B TEPMOMETPHYECKOM
TpyOKe OT TeMIeparyphl.

#H#HPar##Habmonenue U3MEHEHUs  BHYTPEHHEH
SHEpPIUU Tella B pe3yibTare Terlonepeaadyd u padoThI
BHEIIHUX CHIL

#H##HPar##llccienoBanue SBJICHUS TEIUIOOOMEHA IpH

CMEIIMBAaHUH XOJIOJHOHN U FOpSI‘-ICfI BOJbI.




6.18

#HH##Par###Onpenenenue KOJIMYeCTBa TETJIOTHI,
MOJIYYEHHOTO BOJOH TMpH TEIIOOOMEHE C HarpeThiM
METATUICCKUM IHITUHAPOM.

#H#Par##H#Onpenenenne  yACIbHOM  TEIUIOEMKOCTH
BEIIECTBA.

H###Par#HH#lccnenoBanue npouecca UCapeHusl.
#H##Par###Onpenenene  OTHOCUTEIBHOM  BIAXKHOCTHU
BO3yXa.

#H#Par##H#OnpeneneHne yaeabHONW TEIIOThI TIaBJICHUS
Jbja.

dusnyeckue SBICHUS B MPHUPOJAC: TOBEPXHOCTHOE
HaTSOKEHHE M KalWULIPHBIE SIBICHUS B TMPUPOJE,
KpUCTAIIBI B IpUpojie, nznydeHue ColHia, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa,

HHes, CHera.

6.19

TexHnuyeckue ycTpoWCTBa:  KalMJUIAPBL, IPUMEpPHI
HCIIOJIb30BaHUsl KPUCTAIIJIOB, HUIKOCTHBIM TEPMOMETD,
JATYMK TEMIEpaTypsl, TEPMOC, CHUCTEMA OTOIUICHUSA
JIOMOB, TUTPOMETpPBI, IICUXPOMETp, MapoBas TypOuHa,

ABUT'aTCJIb BHYTPECHHCTO CrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa 3IeKTPUUECKUX 3apsiioB
BsaumoneiictBue 3apsokeHHbIX Ten. 3akoH Kynona

7.2 (3aBHCHMOCTb CHJIbI B3aUMO/ICHCTBUS 3aPSKEHHBIX TEIT OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEJIaMH)
Onexrpudeckoe none. HanpsKEHHOCTb 31EKTPUYECKOTO

7.3 nonst. [IpuHIun cynepnosuuuy 3JIEKTPUYECKHX TOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »snexTpuueckux 3apsaoB. OIEMEHTApHBIN

7.4 anekTpuyeckuit 3apsa. Ctpoenue aroma. [IpoBogHuky u
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

p OneKTpuueckuii  TOK.  YCJIOBHSI  CYIIECTBOBaHUS

QJICKTPHUYCCKOI'O TOKA. W cTOUYHMKH TOCTOSHHOT'O TOKA




HeiicTBus 3JIEKTPUUECKOrO TOKa (TemoBoe,

1.7 XUMHAYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSAX U razax
- Onektpuyeckass nenb. Cuia Toka. DJIEKTpUUYECKOe
' HaIpshKEHUe
- CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE
' COIIPOTHBIICHUE BEILIECTBA
7.10 3akon Oma JJ1s1 yyacTKa Lenu
[locnenoBarenpHOE W NapajUIebHOE  COEOUHEHHUE
7.11
MIPOBOIHUKOB
PabGota W MOIIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyisa — Jlenna
13 DneKTpUuecKue LEeNu U MOTPEOUTENTH SIEKTPUUECKON
' sHepruu B ObITy. KOpoTKOE 3aMbIKaHUe
[TocrossHHbIE MarHuThl. B3auMonencTBue MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnone. MarHutHoe mnoje 3eMid U €ro
' 3HAYEHUE NS )KU3HU Ha 3eMIie
716 OmneIT DpcTena. MarHuTHOE 10JI€ ANEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleficTBe MarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
17 DneKTpoABUraTeab MOCTOSSHHOrO TOKa. Vcmonb3oBaHue
. JJIEKTPOJIBUTaTeNe B TEXHUYECKHUX YCTPOMCTBAaxX M Ha
TpaHCcHopTe
Onbitel ®apaznes.  SIBneHue  ANEKTPOMArHUTHOM
7.18
naaykuuu. [Ipasuno Jlenna
DNeKTpOTeHEePaTop. Crioco6s1 MOJTy4YEHUS
7.19 JNEKTPUYECKOM  DHEPrMM.  OJJEKTPOCTAaHLIMH  Ha
BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTudeckue padbOTHI:
OnpIThl IO HAOTIOJCHUIO AJIEKTPU3ALINN TEJ UHAYKIHUEH
7.20 U IIPU CONIPUKOCHOBEHHH.

HccnegoBanue aeicTBUS QJICKTPHUYCCKOI'0 II0JId Ha

IIPOBOAHHKHU U JUDJICKTPUKH.




7.21

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LenH
MOCTOSTHHOTO TOKa.

W3mepenue u peryanpoBaHue CHITbI TOKA.

W3mepeHue u peryarupoBaHue HaNpsHKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepes3
PE3UCTOP, OT CONPOTUBIICHUSI PE3UCTOPA U HANIPSHKEHUS
Ha pe3UCTOpE.

OnblITHI, JI€MOHCTPUPYIOLIHE 3aBUCUMOCTh
IEKTPUUYECKOTO COINPOTHBIIEHUS INPOBOJHUKA OT €ro
JUTMHBI, TUIOLIA/IU TIONEPEYHOr0 CEYEeHHUSI 1 MaTepuaia.
[IpoBepka TmpaBWia CIOKEHHS HANPSDKEHUH IpH
[IOCTIEIOBATEIbHOM  COEIMHEHUHM JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia AJis CUJIbI TOKA IPU MapajlieIbHOM
COCIMHEHUH  pe3ucTopoB. OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKAa, UAYIIET0 4Yepe3 Ppe3UCTop.
OmnpeneneHue  MOLIHOCTH — 3JEKTPUYECKOTO  TOKa,
BbIJIENIIEMOM Ha pe3ucTope. MccneqoBanue 3aBUCUMOCTH
CHJIBI TOKQ, WIYIIETO Yepe3 JIaMIOUKY, OT HAIpPSHKCHHS
Ha Hell. Onpenenenue KI1/] narpesarens. MccnenoBanue
MarHuTHOI'O B3aMMOJAEUCTBHS IOCTOSHHBIX MAarHUTOB.
W3yueHne MarHuTHOT'O 10JIsl TOCTOSIHHBIX MarHUTOB MPU
ux oObenuHeHWHW W pazaeneHuu. VccimemoBanue
JEWCTBUS SJEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEl, JE€MOHCTPUPYIOIIME  3aBUCHUMOCTb  CHJIBI
B3aMMOJIEHCTBHS KaTYIIKH ¢ TOKOM U MarHUTa OT CHJIBI
TOKa W HalpaBlieHWss TOKa B KaTymke. 3yueHue

I[CflCTBI/ISI MAaroiuMTHOIrO II0JIA Ha MPOBOAHUK C TOKOM.

KoHncTpynpoBanue u H3y4YeHue paboTHI
DJIEKTPOABUIATEIIS. N3mepenue KIIJ
3JIEKTPOJIBUTATEIIbHON YCTaHOBKH. ONEBITEI o

WCCTIEOBAHUIO SIBIICHUSI SJICKTPOMArHUTHONW WHIYKITHH:
WCCIEAOBaHUE W3MEHEHUW 3HA4YeHUsi W HallpaBJiIeHUs
WHJIYKIIHUOHHOTO TOKa

dusnyeckue SABICHUS B TMPHUPOJE: DIICKTPUUECKHUE

SABJICHUS B aTMocq)epe, SJICKTPHUICCTBO JKHUBBIX




OpPraHU3MOB, MAarHUTHOE TOJIe 3eMiH, Jpeld MmoirocoB,
POJIb MAarHUTHOTO TOJISL IJIs1 KM3HU Ha 3emJie, MOJISIPHOE

CHUAHUC

7.22

TexHuueckue ycTpoicTBa: 3JEKTPOCKON, aMIIepMeTp,
BOJIETMETp, PEOCTaT, CYETUMK IEKTPUUECKON IHEPIUH,
AJIEKTPOOCBETUTENIbHBIE  MPHUOOPHI, HarpeBaTeJIbHBIC
ANEKTPONPUOOpPHI (mpumepsl), JJIEKTPUYECKUE
IPEJOXPAHUTENIH, 3IIEKTPOMArHUT, 3JIEKTPOABUraTENb

IIOCTOSAHHOI'O TOKA, reHEPATOp IMMOCTOSAHHOI'O TOKa

9 KIIACC
Kon
Kopx snemenra [IpoBepsieMble 371EMEHTHI COJIEPIKaAHUS
paszznena
MEXAHUWYECKMUE ABJIEHUA

Mexannueckoe JBW)KeHHe. MarepuanabHas —TOYKa.

81 Cucrema orcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBXKEHHUS

8.3 PaBHOMepHOE NPAMONIMHENHOE IBUKEHUE
#H##Par##HHepaBHOMepHOE IPSAMOJIMHEMHOE JIBHXKCHUE.

8.4 CpenHsis ¥ MrHOBEHHass CKOpOCTb Tela Ipu
HEPaBHOMEPHOM JIBUKEHUU
VYckopenue. PaBHOyCKOpEHHOE MPSIMOJIMHENHOE

8-> JIBIDKEHUE

8 8.6 #i#Par#H##CBoOonHoe nanenue. OnbiThl ["anunes

Hi#H#Parf##PaBHOMEpPHOE NIBJKEHUE II0 OKPYKHOCTH.

8.7 [lepron u yactora oOpaiieHus. JIuneliHas U yrioBas
cKopocTH. LleHTpoCcTpeMUTENBHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akoH Herotona

8.10 Tperuii 3akon HeroToHa

8.11 HHH#Parf##] [puHIMn cyneprno3nuy Ui

8.12 Cuna ynpyroctu. 3akoH ['yka

%13 #HH#Parf##Cuiia  TpeHus: cuila TPEHHUS CKOJb)KEHUS,

CuJia TpCHU IMOKOA, JPpYTru€ BUABI TPCHUSA




###Par##H#Cuna TSHKECTU W 3aKOH  BCEMHPHOTO

.14 TATOTEHUA. Y CKOPEHUE CBOOOIHOTO NMajeHUs
%15 JBuxenne  1utaHer  Bokpyr  Comuua.  IlepBas
' KOCMMUecKasi CKopocTb. HeBecoMocTh U neperpysku
PaBHOBecue maTepuanbHON TOUKU. AOCOIIOTHO TBEPIOE
8.16
TEJIO
%17 #HiHPar#H##PaBHoBecre TBEPIOIO Tella € 3aKpeIIEHHON
' oCbl0 BpaleHus. MomeHT cuibl. LleHTp Tsbxectn
8.18 Nwmnynec Tena. MI3Menenue umnynsca. IMnynbce cuiibt
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 Hi##Par#H#H#PeakTuBHOE ABM)KEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTb
829 PaGora cumnm TskectH, ynpyroctd, TpeHus. CBs3b
' SHEpPruu u paboTbl
823 [loTrenumanpHas dHeprust Teja, MOIHATOrO Hal
' IIOBEPXHOCTBIO 3eMJIH
8.24 [loTeHunanpHas 3HEPIUs CKATON NPYKUHbI
825 #H##Par##H#Kuneruueckas  sHeprus.  Teopema o
' KMHETUYECKOUN SHEPIUU
8.26 HH##Par###3aKkoH cCOXpaHEeHUs MEXaHUYECKOW SHEPTrUn
[IpakTuueckue padbOTHI:
Omnpenenenue cpeqHeil CKOPOCTU CKONBbKEHHUs Opycka
WIM JBUXKEHMSI IIapuKa MO HAKIOHHOW IIOCKOCTH.
OmnpeneneHne yCKOpPEHHs Tella MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpHU
PaBHOYCKOPEHHOM JIBUKEHHH 0€3 Ha4allbHOM CKOPOCTH.
IIpoBepka rumoTe3bl: €CIM IPH PAaBHOYCKOPEHHOM
8.27 JIBUKEHUM 0€3 Ha4YaJbHOM CKOPOCTH MYTH OTHOCATCS

KaKk psJ HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIUE
MIPOMEXKYTKH BPEMEHHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKECHUS
OT CHJIBI HOpPMaJbHOIO JaBieHus. OmnpeneneHue
KodpduureHTa TpeHHs cKoibkeHus. OrnpeneneHue
KECTKOCTU MpYKUHBL. OnpeneneHue pabOThl CHIIBI
TPEHHMs IIpM PABHOMEPHOM JBI)KEHHH Tella 10

TOPU30HTANIbHOM ToBepxHOCTH. Ompenenenne padboThI




CHWJIBI YIIPYTOCTH MPHU MOABEME Ipy3a C UCIIOIB30BaHUEM

HEIMOABUKHOT'O U ITOABHXKHOI'O 0J10KOB

8.28

8.29

dusnueckue SBICHUS B nprupoac: NpUJIMBbI U OTIIMBBHI,
JABHKCHHEC IIJIAHET ComHeuyHon CUCTEMBI, PCAKTUBHOC
ABUIKCHUC KUBBIX OPTaHU3MOB

Texundeckue YCTpOﬁCTBai CIILAOMETD, JaTYUKHU

II0JIOXKEHHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHWYECKUE KOJIEGAHHMA 11 BOJIHBI

9.1

KonebarenbHoe nBukenue. OCHOBHBIE XapaKTEPUCTUKU

KOJIeOaHMIA: nepuon, 4acrora, aMIuinTyaa

9.2

Maremarnueckuit u IIPY>KUHHBIN MAasITHUKU.

HpeBpameHI/Ie OHCPI'MH IIpU KoJIe0aTeIbHOM JABMXXCHHUN

9.3

3aryxatomme KkosneOanus. BbIHYXIeHHbIE KoJIeOaHus.

Pezonanc

9.4

Mexanunudeckre BOJIHBI. CBOMCTBA MEXAHUYECKUX BOJIH.
[IpononbHBIE W MONEpEeUHbIC BOJIHBI. J[JTMHA BOJHBI U
CKOpOCTb €€ pacrpocTpaHeHHsl. MeXaHU4YeCKHUE BOJIHBI B

TBépI[OM TCIIC, celicMUYeCKHE BOJIHEI

9.5
9.6

3ByK. ['(poMKOCTb U BbICOTa 3BYKa. OTpakeHUE 3ByKa

Wndpa3Byk u yiabTpa3Byk

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4YacTOThl M Mepuojaa  KoJjeOaHMi
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4YacTOThl M Mepuojga  KoJjeOaHMi
MPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  TepHoAa  KojebaHui
MOJIBENIEHHOTO K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH  IepUoja  KojeOaHui
NpY)XHHHOTO MasiTHHKa OT Macchl Tpy3a. I[IpoBepka
HE3aBUCHUMOCTH nepuosa Kose0aHun rpys3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH

NpYXUHBL MI3MepeHne yCKopeHus: CBOOOIHOT0 MaieHus

9.8

9.9

®u3nyecKue SIBJICHUS B MPUPOJIEC: BOCHPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEMCMUUYECKUE BOJIHBI,
IIYHaMH, 3XO0

TexHruueckue yCTPOMCTBA: DXOJIOT, HCIIOJIb30BAaHUE

YIIbTPa3ByKa B ObITY U TEXHUKE




SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

0.1 DNEeKTPOMarHuTHOE MoJie. DIIEKTPOMArHUTHbIE BOJIHBI.
' CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [IIxana 3neKTPOMAarHUTHBIX BOJIH
103 OnexTpoMarHuTHas Inpupona cBera. CKOpOCTb CBETa.
' BonHoBeIe cBoiicTBa cBETa
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHue CBOMCTB SJIEKTPOMArHUTHBIX BOJH C
MTOMOIIBI0 MOOUITFHOTO TenedoHa
Ouznyeckue SBICHUS B MPHPOJAE: OHOIOTHYECKOE
10.5 neiicTBue BUJUMOTO, yABTPaHOIETOBOTO u
PEHTTEHOBCKOTO U3IyYeHH
10.6 Texuuueckue YCTPOMCTBA: HCIIOJIb30BaHUE
' ANEKTPOMArHUTHBIX BOJIH AJISI COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JlyueBast Mmoaenb cBeta. MicTOuHMKY cBETa
11.2 [IpsimosinHENHOE PacIpOCTPAaHEHHUE CBETA
13 Otpaxenue cBera. [Imockoe 3epkasno. 3akoH OTpasKeHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH MPEIIOMIICHUS CBETA.
' [losiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xop jrydeii B JIMH3E
116 OnTnueckast cuctema QoroanmnapaTa, MUKPOCKONa M
' TEJECKOIa
I'maz xak ontuyeckas cucrema. biau3opykocTs U
11 11.7
JAJIBHO30PKOCTh
118 Paznoxxenue Genoro ceera B criektp. OnbiTel HptoToHA.

CrnoxxeHnne CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuueckue padbOTHI:

###Parf##lccnenoBanue 3aBUCHUMOCTH yria
OTpakKEHUsI CBETOBOT'O JIy4a OT yIjla Ma/IeHHs.
HH#HPar##l13yueHne  XapakTepUCTUK  H300pakeHUs
IpeaMeTa B TNIOCKOM 3epKajle.
###Par#H##lccnenoBanue 3aBUCHUMOCTHU yria
MPENOMJICHNSI CBETOBOTO JIyda OT yIjla MaJeHHus Ha

T'paHHUIIC «BO3AYX — CTCKIIO».




12

###Par### lonydenne wW300paKeHUH C  TTOMOIIBIO
coOuparoIei TUH3HI.

#i#Par#H##Onpeneneare (OKYCHOTO pAacCTOSHUS U
ONITUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
#HHPar#H##ONBITEL IO PA3JIOKCHUIO OENIOT0 CBETa B
CIEKTP.

HA#H#Par#H##ONBITHl 10 BOCHPUATHIO LIBETA INPEAMETOB

P UX HAOJIIOJCHUH Yepe3 LIBETOBbIE (PUIBTPHI

dusnueckue SBICHUS B IprUpoAc: 3aTMCHUA COJIHI_Ia n

11.10 JlyHBI, 1IBETA Te€J, ONTHYECKHUE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
T TexHuueckue yCTpocTBa: OUKU, HEPUCKOTI,
' ¢doToanmapar, ONTHICCKUE CBETOBOIBI
KBAHTOBEBLIE SABJIEHUA
11 OmnbiTel Pesepdopaa u 1raHerapHass MOJENb aToMa.
' Monaens atoma bopa
122 Hcnyckanue M morjouieHue cBera aToMoM. KBaHTHI.
' JIuHeyaThle CIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- u raMMa-u3ITydeHHs
104 Crpoenne aromHoro suapa. HykioHHas Monens
' aTOMHOTO sapa. M3oTonsl
s PagnoaxtuBHble mpeBpameHus. llepuon nomypacnana
' aTOMHBIX sI7IEp
126 SnepHble peakuu. 3aKOHBI COXPAaHEHMS 3apsI0BOrO U
' MaccOBOI'O YHCEN
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU
18 Peakuuu cunTe3a u aeneHus saep. MictouHuku snepruu
' ConHua u 38€311
12.9 Snepnas osHepretuka. JledcTBUE pagMOaKTUBHBIX
' U3JIy4E€HUH Ha )KUBBIE OPraHU3MBbI
[IpakTuueckue padbOTHI:
HaGntoneHue CHJIOMIHBIX W JIMHEWYaThIX CIEKTPOB
.10 U3ITy4EeHUsl.

HccnenoBanue TpeKOB: U3MEPEHNE YHEPTUU YACTULIBI 10
TOPMO3HOMY NyTH (110 oTOorpadusim).

W3mepenue paanoakTUBHOTO (poHa




du3nyecknue ABJICHUA B TMPUPOAE: €CTECTBEHHBIN

PaAMOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,

12.11 pallOaKTUBHOE W3JIyYEHHE MPUPOJHBIX MHUHEPAJIOB,

I[CP'ICTBI/IG PaaruOaKTHBHBIX I/ISJ'IyLIeHI/Iﬁ Ha OpraHu3m
YCJI0BCKa

Texuuueckue yCTpOIiCTBA: CHEKTPOCKOII,

12.12

VMHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona

IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pe3yJbTaTaM

0a30BOI0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI

NPOrpaMMbl OCHOBHOI0 001ero odopazosanusi Ha ocHoBe ®I'OC
[Tonnmanue ponu  (GU3MKK B HAy4yHOM  KapTHMHE  MHpa;

c(hOpMHUPOBAHHOCTE 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
Y [T03HABAEMOCTH SBJIEHUH MIPUPOJIBI, O POJIU SKCIIEPUMEHTA B PU3UKE,
0 cucrtemooOpa3yromieil ponu (UMK B Pa3BUTUU €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH, 00 YBOJIOINH (PU3NUECKUX 3HAHUN U UX
pOJM B IIEIOCTHOW €CTECTBEHHOHAyYHOM KapTHHE MHUpa, O BKIAJE
POCCHICKHX W 3apyOexHBIX YYEHBIX-(PU3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHE TIPOLIECCOB OKPY’KAIOIIEr0 MHpa, Pa3BUTHE TEXHUKU U
TEXHOJOTHI

3HaHUS O BHUJAX MaTepuH (BEIIECTBO U IOJIE), O JIBUKEHHU Kak
crocobe CyI1ecTBOBaHUS MAaTEPHH, 00 aTOMHO-MOJIEKYJIIPHON Teopun
CTPOEHHUS BEIIECTBA, O (U3UYECKOM CYIIHOCTH SIBJICHUN NPHPOJIBI
(MEXaHWYEeCKHUX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAHTOBBIX);
yYMEHHUE pa3nuyaTrh SIBICHUS 0 OMMCAHHUIO UX XapaKTEPHbIX CBOMCTB
U HAa OCHOBE OIBITOB, JEMOHCTPHUPYIONIMX JaHHOE (U3UIECKOEe
SBJICHUE; YMEHHE PACIIO3HABATh MPOSBICHUE U3YUYEHHBIX (PU3UUECKUX
SIBIICHHUI B OKPY’KAIOIIIEM MHPE, BBIJIEINSIS KX CYIECTBEHHBIE CBOHCTBA

(mpu3HaKH)

BJ'IaJIeHI/Ie OCHOBAaMH TMOHSITHITHOTO arrapara M CHMBOJHMYCCKOI'O

sA3bIKa (pI/ISI/IKI/I W UCIOJIb30BAHUC UX IJId PCIICHHA yLIC6HBIX 3aaay,




YMEHHE XapaKTepu30BaTh CBOWCTBA Tes, (U3NYECKUE SIBICHUS U

MIPOLIECCHI, UCTIOB3Ys PYHIAMEHTAIbHBIE U IMIUPUYECKUE 3aKOHBI

YMeHHe onuchIBaTh HN3YUYCHHBIC CBOICTBA T€I U (I)I/I?;I/I‘ICCKI/IG SIBJICHUA,

HCIIOJIb3Ys q)I/I?)I/I‘ICCKI/Ie BCJIIMYHHBI

Brnanenne oOcCHOBaMHM METOAOB HAy4yHOTO IIO3HAHHMA C Y4ETOM
coOroIeHHs TPaBMJI 0€30ITacCHOTO TPy/a: HaOmoaeHne (HU3UISCKUX
SIBJICHUI

YMEHHE CaMOCTOATEIbHO COOUPATh IKCHEPUMEHTANbHYIO YCTaHOBKY
U3 JaHHOTO Habopa 00OpyIOBaHUS MO WHCTPYKIIUH, OMUCKIBATH X0/
OTIbITA U 3aMKCHIBATh €r0 Pe3yNbTaThl, HOPMYIHPOBATH BHIBOIBL;
MIPOBEJICHUE MIPSIMBIX U KOCBEHHBIX U3MEPECHHI (U3NUECKUX BEITHYUMH:
YMEHHE IJIaHUPOBAaTh HM3MEPEHHs, CaMOCTOSITENIbHO COOUpPaTh
OKCIIEPUMEHTAIBHYIO YCTAHOBKY 10 HMHCTPYKIIMH, BBIYHCIISATH
3HaYeHHE BEIMYMHBI M aHAIU3UPOBAThH IMOJIYUEHHBIE PE3yJbTaThl C
Y4€TOM 3a/JaHHOU MTOIPEIIHOCTH Pe3yIbTaTOB U3MEPEHHUN;
MPOBEJCHNE HECIOXKHBIX OKCIEPUMEHTAIBHBIX  HCCIIEI0BAaHUM;
CaMOCTOSITENIFHO  COOMpPATh AIKCIEPUMEHTAIBHYIO YCTaHOBKY H
OPOBOAWTH  HCCIEAOBAaHWE IO  HHCTPYKIMH, TPEACTABIATH
MOJTyYCHHBIC 3aBUCHMOCTH (PU3WYCCKUX BEIUYHMH B BHJE TAOIHIl U
rpayKOB, yYUTHIBATh HOTPELIHOCTH, JIEJIaTh BHIBOJIBI IO pe3yJIbTaTaM
MCCIICTOBAHMS

[Tonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNen
(MaTepuanbHas TOYKa, a0CONIOTHO TBEPAOE TENO, MOJIETH CTPOCHUS
ra3oB, XHUAKOCTEH M TBEPABIX TeJ, IMJIaHETapHas MOJENb aToMa,
HYKJIOHHAs MOJICIb aTOMHOTO S/Ipa) M YMEHHUE NMPHUMEHSTHh HUX IS

00BsICHEHUS! (PU3MUECKUX MPOIIECCOB

YMeHue oObICHATH (pU3MUecKHe MPOLEcChl U CBOWCTBA Tell, B TOM
YUCJIE U B KOHTEKCTE CHUTyallUdl MPAKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPUYNHHO-CIICICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C OMOPON HAa U3yYEHHbIE CBOMCTBA (PU3UUECKUX
ABJIEHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIENIN

YMmeHue pemath pacu€THble 3anaun (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIB3YSl 3aKOHBI U (OpPMYJBI, CBs3bIBatonIe (U3HNUECKHE
BEIIMYUHBI, B YAaCTHOCTH, 3aIUCBHIBATh KPAaTKOE YCIIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLUE JIaHHBIE, BHIOMpAaTh 3aKOHBI M (DOPMYIIHI,
HE00X0/uMBbIe Ui €€ pelIeHus], UCI0JIb30BaTh CIIPAaBOYHbIE JJaHHBIE,

MMPOBOANTH pvaéTBI N OLCHHUBATH PCATUCTUYHOCTL ITOJTYYECHHOI'O




3HaYeHUs (PU3NUECKON BEIMYMHBI; YMEHHE ONpEeAesaTh pa3MepHOCTh

buznyecKoil BeTNYHHBI, TOTYYSHHOHN MPU PEeLIeHUH 331a4u
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YMeHue XxapakTepu3OoBaThb IPUHLUIBI JIEHCTBUS TEXHUYECKHUX
YCTPOMCTB, B TOM 4YHCIJI€ OBITOBBIX MPUOOPOB, U MPOMBIIUICHHBIX
TEXHOJIOTMYECKHX MPOLIECCOB N0 UX ONMUCAHUIO, UCIOJIb3YS 3HAHUS O
cBOiicTBax (hM3MUECKUX SBJICHUM U HeoOXoaumble (GuU3HUECKUe
3aKOHOMEPHOCTH

YMeHHe WUCIOoNIb30BaTh 3HaHUS O (U3WYECKUX SBICHUSX B
MOBCEHEBHOM KM3HM Uil oOecriedeHus: O€30MacHOCTH  IPH
oOpamieHud ¢ OBITOBBIMM ~ NpuOOpaMHM U TEXHUYECKUMHU
YCTPOMCTBAMH, COXpPAHEHHUs 3I0pPOBbS M  COONIOJCHHUS HOPM
HKOJIOTMYECKOIO IMOBEJEHUS B OKpYXKarollehd cpeae; MOHMMaHUe
HEOOXOMMOCTH TMPUMEHEHHS JOCTIKEHUH (DM3WKH M TEXHOJOTHIM

A PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU A

11

OneIT TIOWICKA, MPEOOpa3OBaHHUS W TPEICTABICHHUS WHOOpMAIHA
(bU3MYECKOTO COJEp>KaHUsl C HCIOJIb30BaHWEM HH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMI; YMEHHUE OLIEHUBATH JOCTOBEPHOCTh
MOJIyYeHHOW WHGOpMAllMM Ha OCHOBE UMEIOUIMXCA 3HAHUN U
JIONIOJTHUTENIbHBIX ~ MCTOYHUKOB, yMEHUE  HCIOJb30BaTh  IpHU
BBIMIOJTHEHUH Y4YeOHBIX 33JIaHUN HAay4HO-TIOMYISAPHYIO JIUTEPATypy
(UBUYECKOTO COAEPKaHMS, CIIPABOYHBIC MATEPHANIbl, PECYPChl CETH
WuTtepHer; BnajeHue 0a30BBIMH  HaBBIKAMU  TPeoOpazoBaHUs
uHpopManMi W3 OJHOM 3HAKOBOMW CHUCTEMBI B JIPYTylO; yMEHHE
co3laBaTh COOCTBEHHBIE NHUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 MEXAHWYECKUE ABJIEHUA
Mexannueckoe JBukeHue. MarepuanpHas Touka. Cucrema  oTcuéra.
H OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE 1 HepaBHOMepHOE JBMkeHHe. Cpeansis ckopocTs. DopMyna ams
h2 BBIYUCIICHUS CpesIHEeH ckopocTh: v = S/t




PaBHOMepHOE MPSIMONIMHENHOE NBUKEHHE. 3aBUCUMOCTh KOOpPJUHATHI Tejia OT

BPEMEHU B Cily4ae PaBHOMEPHOI'O IPSIMOJIMHEWMHOIO IBUKECHHUS:

x(1)=x, tvut

1.3
I'paduky 3aBHCHUMOCTH OT BpPEMEHH JJsl MPOEKIUH CKOPOCTH, IMPOEKLIUHU
nepeMenieH s, MyTH, KOOPJAWHATHI TPU PABHOMEPHOM MPSIMOJIUHEHHOM
JBUKEHUHT
3aBUCHUMOCTh KOOPJMHATHI Te€lNa OT BPEMEHH B Cily4yae PaBHOYCKOPEHHOIO
PSMOJIMHEHHOTO JIBUKCHUS:
2
S =vy #f+a = ;
£
@opMyIbl A TPOSKIUHM TEPEMENICHHS, MPOSKIUH CKOPOCTH U IPOEKIUH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU:
E'E
14 s.()=vy, -t+a, -—,
2
U.\'('f):U{}x +a,-t,
a.(f) =canst,
5 5
UIIL - L}IIL ZEHISI
I'paduky 3aBHCHMOCTH OT BpEMEHM MJIsi NPOEKIHMU YCKOPEHHs, MPOEKLUHU
CKOpPOCTH, TPOEKIMH TEePEMEIICHUs, KOOPAWHATHl IPH PaBHOYCKOPEHHOM
PSAMOJIMHEHHOM JIBUKEHUHU
CBobomnoe nageHue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE TAJCHUE TeJa IO
BEPTUKAIM (ABWKEHHE Tella BHU3 MM BBEPX OTHOCHUTEIBHO IOBEPXHOCTH
1.5 3emnu). I'papuky 3aBUCMMOCTHM OT BpEMEHHM Jsl MPOEKIHH YCKOPEHMS,
NPOEKIMM CKOPOCTH M KOOPJAMHATBI NpU CBOOOJHOM TMAaJe€HUU Tena IIo
BEPTUKAJIH
CKOpOCTh PaBHOMEPHOTO JBIJKEHHMsI Tela MO OKpyxkHocTH. HampaBienue
CKOpOCTH.
dopmyna JUIsi BBIYUCIEHUS CKOPOCTU Yepe3 PauyC OKPYKHOCTH M TEpHO]
oOparreHus:
1.6 -
.ﬁ?[R
ST

LlenTpocTpeMuTenbHOEe ycKopeHHe. HampaBieHue [EeHTPOCTPEMUTEIHLHOTO

YCKOPCHUH. d)opMyna JJIs1 BBIYUCIICHUS YCKOPCHMU:




®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpalCHUS:

vol
T

Macca. ITnotHocTs BemecTBa. @opmylia sl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 Cuna — BektopHas ¢pusudeckas BennanHa. CII0KeHUe CUIT
1.9 SIBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarnpaBieHHOCTh BEKTOpPa YCKOPEHHUS TeJla U BEKTOpa CHJIbI, ICUCTBYIOMICH
Ha TeJo
B3anmopencreue ten. Tperuit 3akon Herorona:
111 Fy y=-F;
TpeHune nokos u TpeHue cKobxkeHus. PopMyiia sl BBIYUCIECHUS MOYJIS CUIIbI
TPEHMSI CKOJIbKCHHUS:
1.12 F_=u-N
- M
Jedpopmanus Tena. Ymnpyrue M Heynpyrue gepopManuu. 3akoH YIPYyrou
nedopmaruu (3akoH ['yka):
1.13 F=k-Al
1.14 BcemupHoe Tarorenne. 3akoH BCEMUPHOTO TSATOTEHUS:




1.15

1.16

My - My
F=Gg.—+ _2

R
Cuna 1spxecTu. Y cKopeHHe cBOOOHOTO MaeHUs.

dopmyia It BRIYUCIICHUS CHITBI TSHDKECTH BOJIM3K MoBepxHOCTH 3emin: F = mg.
JBrxenue nnanet Bokpyr Connua. IlepBas kocMuueckast CKOpOCTb.

HesecomocTs u neperpysku

I/IMHYJ'IBC TEJIa — BEKTOpHasd (bI/IBI/ILIeCKaH BEJINYNHA.
p=mi

HNmnynbe cucremsl ten. U3sMeHnenue nmnyibca. MIMITynbe cuiibl

3akoH COXpPAaHCHUSA UMITYJIbCa JJIA 3aMKHyTOI>i CUCTCMBEI TCII:
D=myU +1, Uy =const

PeakTuBHOE ABMKCHHUE

1.17

1.18

1.19

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosct

Mexanunueckas MOITHOCTD:

n=4
r

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUsl. CDOpMyJ'Ia JJIsI BBIYHMCIICHU A

KUHETUYECKON SHEPIUu:

2
E. — m
T2
Teopema o knHeTHUECKOU dHEeprun. Popmyra 11 BBIYUCICHUS
MOTEHIUAIBHOW SHEPTUH TEJIA, IOJIHIATOrO

HaI 3eMIIEH:

E,=mgh

Mexanngeckas OHCPIruAi:

E=E,+E,




1.20

3aKOH COXpaHEHHSI MEXaHMYECKOM sHeprun. dopmyna sl 3aKOHa COXPaHEHUsI
MEXaHMYECKOM 3HEpPTuu B OTCYTCTBHE CUJI TpeHUs: E = const.

[IpeBparenue MexaHUYECKOI IHEPTUU TTPU HATUYUU CUIIbI TPEHUSL.

[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Poryar. Moment cunsi:M - FL.

VYcnoBue paBHOBECHSI pblyara:
M, +M, +..=0
[MoxBwxHEIH 1 HenoABWKHBIHM O1oku. KIT/ mpocThIx MeXaHW3MOB,

n= Anonesnaz

"13&1‘13&‘1 A

1.21

JaBiienue TBEpIOTO TENA.

CDOpMy.]'Ia JJIs1 BBIYHMCIICHHSA JAaBJICHUA TBépHOFO TCIIa:

_F
P_S"

JlaBienue raza. ATMoc(epHOe aBlIcHHE.

FI/I,I[pOCTaTI/I‘-IeCKOG JaBJICHUC BHYTPU KUAKOCTHU.

dopmyna 1 BBIYMCIICHMS TABJICHNS BHYTPU KUIKOCTH:

p=pgh+p_.

1.22

1.23

3akoHn [lackans. ['mapaBnudeckuii mpecc
3akoH Apxumena. dopmyna a1 ONpENENCHUS BBITAJKUBAIOIIECH CHIIBL,

JICHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:

Fag =PEV

Ycnopue miapaHus Tena. [1naBanue CYAOB U BO3AYXOIIaBAHUC

1.24

Mexannueckue KkosieOaHUs. AMIUTUTY/A, TEPUOJ U YacTOTa KoJIeOaHUH.

®dopmyiia, CBSI3bIBAIOLIAs YACTOTY M MEPUO/I KOJIeOaHU:

1.25

Marematnueckuii M TPYXWHHBIA MaATHUKU. [IpeBpamieHue sHepruu Ipu

KoJIe0aTeIbHOM JABHXXCHUN

1.26

1.27

3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc
Mexannueckue BoaHBL [IpononbHble U MONEpeuHble BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTb PAaCIPOCTPAHESHUS BOJIHBI:




1.28

1.29

L=v-T

3Byk. ['poMkocTh 1 BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha IPAHULE
nByX cpen. MH(pa3ByK u yIbTpa3ByK

Ilpakmuueckue pabomul

N3mepenue cpeaHell IJIOTHOCTH BELIECTBA; apXHUMEJOBON CHIIBI; JKECTKOCTH
HPYXUHBL; KO3(PPULHEHTa TPEHUsI CKOJIbKEHHsI; pabOThl CHJIbI TPEHUS, CUIIbI
YIIPYTOCTH; CPEIHEH CKOPOCTU JIBHKEHHS OpyCKa MO HAKIOHHOM IUIOCKOCTH;
YCKOpeHUs Opycka Npu JBUKEHHUU I10 HAKJIOHHOW IUIOCKOCTH; YacTOThl U
nepuosia Koje0aHWii MaTeMaTW4YecKOro MasTHUKA; YacTOThl M Iepuoja
KoJIeOaHUH MPYKMHHOTO MasTHUKA; MOMEHTA CUJIbI, AEHCTBYIOLIET0 Ha pblyar;
PpabOThI CUIIB YIIPYTOCTH TP OABEME IPy3a C MOMOIIBIO HEMOBUXKHOIO OJI0Ka;
paboThI CUIIBI YIPYTOCTH IPU NOABEME Ipy3a C IOMOILBIO TOJIBUKHOTO OJI0KA.
HccnenoBanue 3aBUCHUMOCTH apXUMEIOBOM CUJIBI OT 00BEMA MOTPYKEHHOU
YacTH Tejla U OT INIOTHOCTHU HJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIbI
OT MAcCChI TCJIa; CUJIbl TPCHUS CKOJILKCHUA OT CHJIbI HOPMAJIbHOI'O JaBJICHHA U OT
pola MOBEPXHOCTH; CUJIbl YIPYTOCTH, BOZHUKAIOIIEH B MPYKUHE, OT CTEIICHU
negopMaluu NpyKHUHbBI; YCKOpeHHUs: OpycKa OT yIJla HakJIOHa HalpaBiIsrolei;
nepuoaa ('—IaCTOTBI) Koje0aHuii HUTSHOTO MasgTHHUKA OT OJIMHBI HUTH; ICPUOJa
KOJIEOaHUH MPYXUHHOTO MasTHUKA OT MAaccChl Tpy3a U JKECTKOCTH NPYKHUHBI;
UCCIICIOBAaHNE HE3aBUCHMOCTH IEpHO/a KOJICOAHWH HHUTSHOTO MasTHHKA OT

MacCChHI I'py3a. HpOBepKa YCJI0BUS PABHOBCCHUS pblUara

1.30

Qusuueckue AereHUs 6 npupode: TPUMEPHl ABUKEHUS C Ppa3IUYHBIMU
CKOPOCTSIMH B JKUBOH U HEXKUBOU NIPUPOJIE, NENCTBUE CUJIBI TPEHUS B IPUPOLE U
TEXHUKE, NPUIUBbI U OTJUBBI, JABWKEHHE IUIaHeT CONHEYHOM CHCTEMBI,
PEAKTUBHOE JIBJKEHUE KUBBIX OPraHU3MOB, PbIUark B TEJIE YEIOBEKa, BIUSIHUE
aTMoc(epHOro JaBi€HHsS HAa YKUBOM OpraHusM, IUIaBaHHUE DPbIO, BOCHPUSTHE

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, CcelicMUYEeCKue BOJIHBI, HYHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIAIOMETP, TATYUKH TOJOXKECHUS, PACCTOSHUS H
YCKOPEHHUs, JWHAMOMETp, MOAIIUIHUKY, pAaKeThl, pbluar, MOJBIKHBIA U
HETIOABIDKHBIA OJIOKH, HAKJIOHHAS TUIOCKOCTh, TMPOCThIE MEXaHU3MBI B OBITY,
cooOmraromuecst cocyibl, yCTPOMCTBO BOJONPOBOAA, T'MJIPABINYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBHICOTOMEp, IOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIIBTPAa3BYKa B 6LITy N TCXHHUKC

TEITJIOBBIE ABJIEHUA




OcCHOBHBIE  TOJOXEHUS  MOJEKYJISIPHO-KMHETUYECKOM TEOpUU  CTPOCHUS

2.1 BemecTBa. Mojenu TBEPIOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSTHUI BEIECTBA.
Kpucramnmmueckue n amop¢Hsbie Tena
55 JBrxxenne wyactun BemiectBa. CBS3b CKOPOCTH JIBMOKEHUS 4YacTUL C
' Temreparypoil. bpoyHoBckoe nBmxenue, mudpdy3us
2.3 CmaunBaHuE U KallWUISIPHBIE SIBJICHUS
24 TemioBoe paciIupeHHe U CKaTue
2.5 TernoBoe paBHOBECHE
Yy Buytpennsis sHeprus. PaGora u Temonepeaaya Kak CIOCOObI M3MEHEHUS
' BHYTPEHHEH YHEPTUHN
2.7 Bunpel Tenonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, U3JIyUEHUE
HarpeBanue wu oxnaxzaenue Ten. KonumdectBo Teminorel. Y aenbHas
TEIUIOEMKOCTb:
2.8
O=cm(t,—t)
3aKOH COXPAaHEHHUs 3HEPIUU B TEIUIOBBIX MpOIEccax. YPaBHEHHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Hcnapenune u koHjeHcauus. V3MeHeHHMe BHYTPEHHEW »HEpPrud B MpoLecce
510 ucriapeHuss M KoHjeHcamuu. Kunenwme Jkuakoctu. YenpHas — TeIUIoTa
' napoobpazoBanus: L = Q/m
2.11 BrnaxnocTs BO3ayxa
[InaBnenne wu Kpucraynusauus. V3MeHeHHWe BHYTPEHHEH »JHEPruM IpuU
IUTABJIEHUU M KPUCTAJUIN3ALNUU. Y IeTIbHAs TEIUIOTA MIIaBICHUS:
2.12 5 Q
m
BryTpeHHss 3HEprysl CropaHus TOIUIMBA. Y IebHAsl TEIUIOTa CTOPAaHUs TOIUINBA:
2.13 q=0/m
2.14 [Tpunnuns! paboTs! TemoBbix Apuratenei. KI1/1 teruioBoro apurarens
IIpakxmuueckue pabomoi
2.15 N3mepenue ynenbHON TEMIOEMKOCTH METAJNIMYECKOT0 LIUINHAPA; KOJINYECTBA

TEIJIOTHI, TIOJYYEHHOTO BOJOM KOMHATHOM Temmeparypbl (UKCHPOBAHHON




Macchl, B KOTOPYIO OIIyIlEH HarpeThlid IMJIMHApP; KOJIMYECTBA TEIUIOTHI,
OTJIAaHHOTO HAarpeThiM LUJIMHAPOM, MOCIE OMYCKaHUS €ro B BOJY KOMHATHOMH
TEMIIEpaTypbl; OTHOCUTEIBbHON BIAXXHOCTU BO3/yXa; YACIbHOM TEIIOTHI
IiaBlieHuss Jbjaa. VccnegoBaHue W3MEHEHUsT TeMIepaTypbl BOABI  IpU
Pa3IMYHBIX YCIOBHSIX; SIBICHHUS TEIUIOOOMEHA MPH CMEIIMBAHUU XOJIOJHOU M

ropsiyeil Bobl; mpolecca UCTapeHust

Dusuueckue s6/1eHUS 8 npupode: MOBCPXHOCTHOC HATAKCHHUC U KAITUWJIJIAPHBIC

2.16 SIBJICHHS B TIPUPOJIE, KPUCTAIUIBI B mpupoae, usnydenue ComHIla, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHETra
Texnuueckue ycmpoticmea: KanuuBSIpbl, IPAMEPHI UCITOIH30BaHUS KPUCTAILIOB,

517 JKUJKOCTHBIN TEPMOMETp, aTYUK TEMIEpaTyphl, TEPMOC, CUCTEMA OTOILICHUS

' JIOMOB, TUTPOMETPBI, IICUXPOMETp, MMapoBasi TypOWHa, ABUTaTeb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SIBJIEHU S
3.1 Onektpuzanus Teil. J[Ba BUa 3JeKTPUUECKHX 3apsiioB
3.2 B3aumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
34 OnekTpuueckoe moje. Hampsok€HHOCTh dJeKTpudeckoro mojis. [lpuHiumn
' CYINEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)
35 Hocurenu »snexkrpuyeckux 3apsaoB. JleWcTBHE SJIEKTPUUYECKOrO IO Ha
' ANeKTpUUecKue 3apsbl. [[pOBOAHUKY U JUIIIEKTPUKU
[TocTostHHBIN MeKTpruyYecKuil TOK. JlelicTBUs anekTpruueckoro Toka. Cuma Toka.
Hanpsxenne.
3.6 I=q/t,U=A/N
DIIEKTPUUECKOE COMPOTUBIICHUE. Y ACIBHOE IIEKTPUIECKOE COMTPOTHBIICHHE:
3.7 R =pl/S
18 3akon Oma miis yyacTka snektpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTUHEHHUE TPOBOTHUKOB:
30 I, =1, U=U,+U,. R=R +R,

HapanneJH,Hoe COCIMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:




U=U;I=I+1;R=23,

2
CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

PaboTa u MomHOCTH 251ekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akoH [[>xoyinst — JIenna:
3.11 0= I°.R-t
310 OneiT Opcrena. MarHuTHOE MOJ€ MPSAMOro IMPOBOAHMKA C TOKOM. JlnHuum
. MarHMTHON MHIYKLIUU
313 MarnutHOoe 1OJ€ TOCTOSHHOIO MarHuTa. B3aumMonencTBHe IOCTOSIHHBIX
. MarHuToB
3.14 JleficTBHEe MarHUTHOTO IIOJIsI HA IPOBOJAHUK C TOKOM
3.15 Onebitel @apazes. SABnenue snekTpoMarnuTHOM uHAYKIUU. [IpaBuno Jlenna
Ipaxmuueckue pabomul
W3MmepeHne  DJIEKTPUYECKOTO  CONPOTUBIICHHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI AIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B IIPOBOJHUKE
316 (pe3ucTopsl, JaMIIOYKa), OT HAIPSYKEHUS Ha KOHLIAX MPOBOJIHUKA; 3aBUCUMOCTH
' COINPOTHBIICHUS OT JJIMHBI IPOBOJHHUKA, IUIOIAAH €r0 IIOIEPEYHOr0 CEYECHUS U
YIE€IBHOTO COMPOTUBIICHHUS.
ITpoBepka npaBuia AJs 3JIEKTPUUECKOrO HANPSKEHUS IIPU MOCIIEN0BAaTENbHOM
COCIMHEHUHU TPOBOJHUKOB; MpaBUjia JUIsl CHUJIbI AJIEKTPUYECKOTO TOKa IpHU
napanjielbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6l1enHUs 6 npupooe: SIEKTPUUYECKHE SBIEHUS B aTMmocdepe,
3.17 JJIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE 10JIe 3eMIIH, Apeild MoIrocoB,
POJIb MAarHUTHOTO MOJIS 711 )KU3HU Ha 3emJie, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmeéa: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CUETYMK  DJIGKTPUYECKOW  HSHEPruM, dJIEKTPOOCBETUTEIbHBIE  IPHUOOPHI,
3.18 HarpeBaTeIIbHbIE JIEKTPONIPUOOPHI (mpuMepsI), JJEKTPUUYECKUE
MpEeIOXPAaHUTENH, 3JEKTPOMArHuT, O3JIEKTPOJBUTATENb TOCTOSHHOIO TOKa,
reHEepaTop MOCTOSTHHOTO TOKA
3.19 OneKTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JlyueBas monens ceera. IIpsmonnHelHOE pacipOCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomnenne cBeta. 3aKOH NPEIOMIIEHHSI CBETA




3.23 Hucnepcus ceera
324 JIunza. Xon nydeit B nmunH3e. OKycHOE paccTosHUE JIMH3bL. OnTUYecKas cuia
' muu3bl: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. Onruyeckue mpudopsl
Ilpakxmuueckue pabomul
#H##Par###I3MepeHre ONTHYECKONH CHJIBI coOMparomel JIMH3bI, (DOKYCHOTO
paccTostHus coOMparomeit JUH3bI (10 CBOWCTBY PAaBEHCTBA pa3MEpOB MpeIMETa
U U300pakeHusl, KOr/a MpeMeT PacIoiokKeH B IBOMHOM (hOoKyce), moKa3aTens
3.26 IIPEJIOMJICHUS CTEKIIA.
###Par###ccnenoBanne CBOWCTBA M300paKEHHUS, MOJYYEHHOTO C ITOMOIIBIO
coOuparonield JMH3bI; U3MEHEHUS (OKYCHOTO PACCTOSHHS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHMOCTH yIJja MPEJIOMIICHUS CBETOBOIO Jy4a OT yrja MajgeHus Ha
IPaHULIE «BO3J1YX — CTEKJIO»
397 Qusuueckue sgnenus 6 npupooe: 3atMmenus Comnua u JlyHbI, 1[BeTa Ted,
' ONTHYECKHeE sBJIEeHUS B atmocepe (uBet HeOa, pedpakuus, pagyra, MEPax)
308 Texnuyeckue ycmpoticmea: O4YKH, TEPUCKOM, (oToammapar, ONTUYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SBJIEHUA
41 PagunoakTuBHOCTE. Anba-, OeTa-, ramma-u3aydeHus. Peakiuu anbda-u Oera-
' pacmaja
4.2 OmnsiTel Pesepdopaa mo paccesnuro anbda-gactun. [Inanerapuas Mmonens aToma
4.3 Cocras aromHoro sapa. M3oronst
4.4 [Tepuona monypacnaja aTOMHBIX SITIED
4.5 SAnepHble peakuu. 3aKOHBI COXPAHEHNUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEIN
Qusuueckue sA6NeHUs 6 npupode: €CTECTBEHHBIM paJMOaKTUBHBIN (oH,
4.6 KOCMHUYECKHE JIy4d, DPaJNOaKTUBHOE M3IYYCHHE IPUPOIHBIX MHHEPAJIOB,
JefiCTBUE paJiMOAaKTUBHBIX U3JyY€HUH Ha OpraHU3M YeJloBeKa
47 Texnuueckue ycmpoticmea.: CIEKTPOCKON, UHAUBUYAJIbHBINA TO3UMETpP, Kamepa
' Bunbcona, sinepHas sHepreTuka
Ony0nuKoBaHO
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