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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ylibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

Copnepxanue mnporpaMMmbl 10 (U3MKe HampaBieHO Ha (opMUpOBaHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO0 H3YYCHHUS
Gu3MKK Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme mo (u3MKe yYUTBHIBAOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM Pe3yJibTaTaM 00y4YeHHs, a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepurana
1o rojam o0ydeHusd (10 Kjaccam), MpeiaraeT NPUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YeHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOTO COAEp>KaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yJaromxcsl.

[TporpaMmMa mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®dusrka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
OPEeIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduelf, BHOCUT BKJIAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpeloCTaBisieT HamboJsiee SICHble O00pas3lbl MPUMEHEHHS HAy4YHOrO METoJa
MO3HAHU, TO €CTh CII0C00a MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType O0OIIero
o0pa3oBaHMsI COCTOUT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIQJICHHUE
CIEIYIOUMMU KOMIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCT:

HAYYHO OOBACHATD SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;
UHTEPHPETUPOBATh JAaHHbIE M UCIOJIb30BaTh HAy4YHbIE JOKA3aTelbCTBA IS
MOJIyYE€HUS BBIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuu npenogaBanust yueOHOro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHbIX oOpranusamnusx Poccuiickoit ®exaepanuu, pean3yrONIIIX
OCHOBHbBIE  00111€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnernn Munucrepcersa npoceienust Poccuiickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K4BH).

Henu uzyvyenus puznkm:
npuoOpeTeHNe HMHTEpeca M CTPEMJICHUS OOydYaloIMXCSd K HAYyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHE UX UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE TO3HaHWSA W (OPMHUPOBAHUE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa M3yYEHUS OCHOB
CTpOEHHUS MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (DU3HUKU;
dbopMupoBaHUE TPEJACTAaBICHUH O PO  (QU3UKA I8 Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cepax Oyaymend npopeccuoHaIbHOU
NESTEIbHOCTH, CBSI3aHHOW C (PU3MKOM, MOJArOTOBKA K JalIbHEWIIEMY OOYYEHHIO B
HTOM HAIpaBIICHUU.

JlocTmxeHne 3TUX IIesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:
npuoOpeTeHne 3HAHUW O JMCKPETHOM CTPOSHUHU BEIIECTBA, O MEXaHHMYECKHX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

NpUOOpPETEeHNE YMEHHMM OIUCHIBAaTh W OOBACHATh (PU3UUYECKHE SIBICHUS C
MCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHMIA;

OCBOEHHE METOJOB PEIICHUS MPOCTEHIINX PacuETHBIX 3a7ad C HCIOJIh30BAaHUEM
bu3HYEeCKUX MOJIEIeH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHMI HAOIIOJaTh TPUPOJHBIC SIBICHUS U BBITIOJHATH OIBITHI,
JabopaTopHble pabOThl U 3KCHEPUMEHTAIbHBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ HHGOpMaLUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOYAs
WH(OPMAITUI0O O COBPEMEHHBIX JOCTIKCHHMSIX (DU3HMKH, aHAIU3 M KPUTUYECKOE
OlICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO cO cdepamu npodecCHOHATBHON IeATeIBHOCTH, CBSI3aHHBIMH C
GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3MYEeCcKO HAYKH.

Ha w3yuenue ¢usuku (0a30BbI YpOBEHBb) HAa YPOBHE OCHOBHOTO OOIIETrO
oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 1acoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamMmMe 1o (pu3HKe nepeyeHb JabopaTopHbIX paboT u
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YIUTENb JeIaeT BIOOP MPOBEACHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa dKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT'0 YK3aMeHa 10 (pU3UKE.



COJEPXAHUE OBYUEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.

®usuka — Hayka O mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHU:
MEXaHUUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckne BenuuuHbL. M3Mmepenue Qusnueckux BenuyuH. Puznyueckue
npubopsl. [lorpenHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAyKH M3Yy4aloT MPUPOIY.
EcTecTBeHHOHAy4YHBIM METOJA TMO3HAHUS: HAOIIOJEHHUE, IMMOCTAaHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIMIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, 0OBSICHEHHE
HaOMogaemoro siiaeHus. Onucanue Gu3NIecKuX SBJICHUNA C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHnuueckue, TEIIOBBIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
dusnueckue MpuOOpPsl U MPOLEAYypa MPSIMBIX H3MEPEHUNU aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenue 1EHbI ISTICHUS MIKaJIbl U3MEPUTEILHOTO TTPUOOpa.

N3mepeHne pacCcTOSHUMN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepeHne temmnepaTypbl MPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TeMIepaTyphbl.

[IpoBeaeHue uccneqoBaHUsl O MPOBEPKE TMMOTE3bI: JATBbHOCTh MOJIETA IIApHUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIe, YeM OOJIbIlIe BHICOTA ITyCKAa.

Paznen 2. IlepBoHayajibHbIEe CBeIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkeHue dacTtull BemiecTBa. CBS3b CKOPOCTH JBHUKEHUSI YACTHUI[ C
Temriepatypoil. bpoyHoBckoe mBuxenue, nuddysus. BzammoneiicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPIBIX
(kpucTammyeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Jemoncmpayuu.

HaOmronenre 6poyHOBCKOTO IBUKEHUS.
HaGmonenne nuddysuu.



HabnroneHue sBiIeHUA, OOBSCHSIONMMXCS TMPUTSHKEHUEM WIA OTTATKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSJIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUSL.

Pa3nen 3. /IBuskeHHe U B3aUMOJAEMCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeliHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABMXKEHHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSI.

SlBnenue wHepnuu. 3aKOH HWHEpUUH. B3amMoneincTBue Tel Kak NpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BeleCcTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CHIIbl ¢ TOMOIIBIO AUHAMOMETpA. SIBICHHE TATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmronenre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne CKOpoCTH MPSIMOJIMHEHOTO JBUKEHHSL.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHusi CKOPOCTH MPY B3aUMOICUCTBUU TEll.
CpaBHeHHME MaccC 10 B3aUMOJICHCTBUIO TE.

CroxeHune CHJI, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopuwie pabomul u onvimaol.

OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOMIIS U TakK Jiajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa MM IIapHKa M0 HAKJIOHHOM
IIJIOCKOCTH.

OmnpeneneHue MI0OTHOCTU TBEPAOTO TENa.

OneITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OMnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT BECA TeNa
Y XapakTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, dKMIKOCTEH 1 ra3os.

JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPABIMU TEJIAMH, KUJIKOCTAMH M Trasamu. 3akoH Ilackana. [lHeBMaTmueckue
MAaIIMHbI. 3aBUCHUMOCThH JAaBJICHHS JKHIKOCTH OT TIIyOWHBI. ['mapocraTuueckuii
napagokc. CooOmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMochepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 000siouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOro JaBJIEHUS OT BBHICOTHI HaJl yPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBHUCUMOCTbD JAABJIEHU ra3a OT TEMIIEPaTypBhl.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBiuyueckuu mpecc.

[IposiBrieHne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT OOBEMA MOrPYKEHHOM 4YacTH Tena M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue IUIaBaHUS TEJI: IUIABAHUE WM TOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TEJIA U JKUIKOCTH.

Jlabopamopusie pabomel u onvimel.

HccnenoBanre 3aBUCUMOCTH Beca Tella B BOJE OT 00BbEMa MOTPYKEHHOW B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBITAJIKUBAIOIICH CHJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JACHWCTBYIOLNIEM HAa TEIO B
KUJIKOCTH, OT MACCHI Tea.

OMnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKUBAIOIIEH CUJIBI, JEUCTBYIOIIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMa MOTPYKEHHOW B JKUJIKOCTh YAaCTU Tejla U OT
IJIOTHOCTH JKUJIKOCTH.

KoHcTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE JIOJKU U ONPENEIICHHE €&
IPYy30II0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MexaHU3MbI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio
paBHOBecHsi peluara. [IpuMmeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJOKY.
«3onoroe mnpaBwio» MexaHukd. KIIJI mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY ¥ TEXHHUKE.



Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpalieHre 0JTHOTO BUIa MEXAHUYECKOW 3HEPTUH B JIPYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbI TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue yciioOBH paBHOBECHS pblyara.
N3mepenune KII/] HaKJIIOHHOM MJIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.
8 KIIACC

Pa3znes 6. TeruioBble iBJICHUSA.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca U pa3Mmepsl aTOMOB M MOJIEKYA. OmNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJIIPHOKUHETUYECKOW TEOPHH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUYECKOW TEOPUH.
CmaurBaHuE U KaNWUISIPHBIE SIBJICHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TemIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTPEHHEH DSHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONEpE AU u:
TEIIONPOBOHOCTh, KOHBEKIIHS, U3IyYEHHE.

KonuuecTtBo TemnoThl. YenbHas TEIIOEMKOCTh BelecTBa. TeriooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJICHUSA.
[TapooOpazoBanue u konaeHcanus. Mcnapenue. Kunenue. YiaenpHas Ttemiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPaTyphl KHUIIEHUA OT aTMOC(HEpHOro
JIaBJICHUSI.

BrnaxHocTts BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Ipunuuner pabotsl TermoBbix aBurarenei KIII[ temoBoro asuratesns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEIBbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Hab6nronenmne O6poyHOBCKOTO JIBHIKECHUS.
HaGmonenune nuddysuu.
HabGnronenue siBjeHUi cMauMBaHUs U KallWJUISIPHBIX SIBJICHU.



HabGnrogenue TemioBoro paciiupeHus Ted.
V3meHeHne maBieHHWs ra3a MpU HW3MEHEHHMHM O0BhEMAa W HArpEeBaHUM WIU
OXJIAXKJCHUU.
[IpaBuiia U3MepeHUs TEMITEPATYPBI.
Buasl Tertonepenaymu.
OxJtaykieHue Ipyu COBEPUIEHUHU padOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN PA3JINYHBIX BEIIECTB.
Hab6nronenue xurnenus.
Ha6nrogenune noctossHCTBa TeMITepaTyphl MPH TIABICHUH.
Monenu TenJIOBBIX IBUTaTEICH.
Jlabopamopuvie pabomul u onvimol.
OnpITHl IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI O BBIPALIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM UITU caxapa.
OnbITEl MO0 HAOMIOJEHUIO TETUIOBOTO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPABIX
TEI.
Omnpenenenue AaBiIeHUs BO3AyXa B OaJUIOHE IINPULA.
OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaXKICHUSI.
[IpoBepka TruUIMOTE3bl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUIAKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.
HabGnronenue n3sMeHeHusl BHYTpEHHEN dHEPTUU TeJla B pe3yJibTaTe TeIUIonepeiaun
¥ paOOThI BHEIIIHUX CHII.
HccnenoBanue siBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W TOopsyei
BO/IBL.
OnpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOIO BOJOM NpH TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIIIMHIPOM.
Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.
HccnenoBanne nporecca UCIIapEHNs.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Onpenenenue yaenbHOM TEMIOTHI IIJIABJICHUS JIbJA.

Pazgen 7. JaekTpudecKkue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. [[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSHKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3iekTpudeckoro mnosst. [Ipunimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
JIIEKTPUYECKOTO 3apsiaa.

ONEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MAapajuIeNIbBHOE  COCIUHEHHE
IIPOBOJTHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoyms—JleHua.
DnexkTpuyecKre enu U NOTPeOUTENH IEKTPUUECKoi sHeprun B ObiTy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnautHoe nosie. MarautHoe 1nose 3eMil U €ro 3Ha4eHUe I XKU3HU Ha 3eMIle.
Onmeir  Opcrena. MarauTHoe 1oOJe  JJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. JleMICTBME MArHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. MCIonbp30BaHUE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

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

DIJIEKTPOreHEPATOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.
Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUAE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JIEUCTBUE JIEKTPOCKOTA.

DNeKTpocTaTU4eCcKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpOBOIHUKH U AUBJECKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHMKHM TTOCTOSIHHOTO TOKA.

JIeiCTBHS 3IEKTPUYECKOTO TOKA.

DIEKTPUYECKUN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mepeHne CUilbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTrO HAPSKEHUST BOJIbTMETPOM.

Peocrar n marasuH conpoTUBIICHUN.

B3aumopaercTBre NOCTOSTHHBIX MATHUTOB.

MopaenupoBaHue HEBO3MOKHOCTH Pa3IeIEHUs MOJHOCOB MAarHUTA.



MopaenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.
OmneiT Dpcrena.
MarnuTtHoe 1oJje Toka. DJIeKTPOMarHur.
JleficTBHEe MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNeKTpOoABUTaTENb TOCTOSHHOTO TOKA.
HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.
OneiTel @apajes.
3aBUCMMOCTh ~ HAmNpaBJICHUs  HUHIYKIMOHHOTO TOKa OT  YCJIOBUH  €ro
BO3HUKHOBEHHUSI.
DIEeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.
OnbITEl O HAOIIOACHUIO JIEKTPU3ALUU TEJT UHIYKIMEH U IPU COMPUKOCHOBEHUH.
HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOTO MOJISI Ha MPOBOAHUKH U TUAJICKTPUKH.
COopka 1 mpoBepka paboThI MEKTPUIECKOM I[EMU MOCTOSHHOTO TOKa.
N3mepeHue u peryJupoBaHue CUIIbI TOKA.
N3mepenue u peryJiupoBaHue HANPSKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKA, MIAYIIErO0 Yepe3 pPe3ucTop, OT
CONPOTUBJIEHUS PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOLIWE 3aBUCHUMOCTH JJIEKTPUUYECKOTO COMPOTUBIICHHS
MPOBOJAHUKA OT €ro JIJIMHBI, TUIOIIAIX MOMEPEYHOTO CEUEHUs U MaTepuaa.
[IpoBepka mpaBuiia CI0KEHUS HAMPSKEHUN MPU MOCIE0BATEIbBHOM COCIMHEHUN
JIBYX pE€3UCTOPOB.
[IpoBepka npaBuia AJid CHIIbI TOKa MPHU MapajuieIbHOM COCIUHEHUN PE3UCTOPOB.
Omnpenenenne pabOThI AIESKTPUIECKOTO TOKA, HAYIIETO Yepe3 pe3uCTop.
OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOpE.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKa, HWAYIIETO 4Yepe3 JIAMIIOYKYy, OT
HaNpsHKEHUS Ha HEW.
Onpenenenue KII/[ narpeBarerns.
HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TMOJI TMOCTOSHHBIX MArHUTOB MPU UX OOBEAMHEHUU U
pa3ieiiCHUH.
HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITEl, AEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUSA KATYUIKH C
TOKOM M MarHuTa OT CHJIbI TOKA Y HalpaBJICHUS TOKA B KAaTYIIKE.
N3yyenue aeiicTBUS MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM.
KoHcTpynpoBanue u nzydeHue paboThl JIEKTPOIBUATATEIS.
N3mepenne KII/] anexrpoaBuraTeabHON yCTaHOBKH.
OMNBITHI IO UCCIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMU: UCCIIETIOBAHUE
M3MEHEHUH 3HaYeHUs! U HaIPaBJICHUS] HHAYKIIMOHHOTO TOKA.



9 KVIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBwxkeHHe. MarepruanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTD MEXAaHMYECKOro JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBukeHue. HepaBHomepHOe npsiMoinHeitHoe nBrkeHne. CpeaHsss 1 MTHOBEHHas
CKOPOCTB TeJa IMPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mnpsiMoiinHeHHoe jBukeHue. (CBoOOgHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalueHus.
JIunelnHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroTona.
[IpyHIMD CYIIEPIIO3ULUH CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMUPHOrO TITOTEHHUS. YCKOPEHHE CBOOOIAHOTO
najgeHus. JIBmxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpanieHusi. MoMeHT cuibl. L{eHTp TsxecTu.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUYKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIIManbHas SHEprus cxKaTtou npyxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW JSHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

Hab6nrogenne MexaHn4ecKoro IBUKEHUS TeJla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.
CpaBHeHUE IMyTEW U TPAEKTOPUM JBUKEHUS OJTHOT'O U TOTO K€ TEJIa OTHOCUTEIBHO
Pa3HBIX TEJI OTCUYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccenenoBanre Npu3HaKkoOB PAaBHOYCKOPEHHOIO IBUKECHUS.

HabGntonenue nBr>xXeHus Tejla o OKPY>KHOCTH.

HaGmtoieHne MexXaHMYeCcKUX SIBJICHHMM, MPOUCXOIALIMX B CHCTEME OTCYETA
«Tenexka» npu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KabuHeTa (PU3MKy.

3aBUCUMOCTb YCKOPEHHUS TeJIa OT MacChl TeJla U ACHCTBYIOIIEH Ha HETO CHUJIBI.
Habroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUY TEII.

M3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.



[lepenaya uMIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBanHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHne UMITyJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.

HabitoieHue peakTHBHOTO ABU)KECHUS.

CoxpaHeHHE MEXaHUYECKON SHEPTUU ITPU CBOOOAHOM I1aJIEHUU.

CoxpaHeHHE MEXaHUYECKOW OJHEpPruM NpH ABMKEHUU Tela TMOJ JEHCTBHEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimaul.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJIbHEUIIEro paBHOMEPHOIO JBHKCHUS
HIapyKa WIHA TEJIEKKH.

Omnpenenenue cpeHeld CKOPOCTH CKOJIbKEHUSI OpYCKa WJIM JIBHXKEHHSI IIApUKa IO
HAKJIOHHOU INIOCKOCTH.

Omnpenenenue yCKOpeHHUs Tejaa IPU PABHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHUU
0e3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka rumoTesbl: €CiM NMPU PABHOYCKOPEHHOM JIBKEHHHM 0€3 HayalbHOMN
CKOPOCTH IIYyTH OTHOCSITCS KakK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIbl TPEHHUS CKOJBXEHHS OT CHUJIbl HOPMAaJbHOTO
JABJICHUS.

Omnpenenenue kodhuirieHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTU TPYKUHBI.

Onpenenenue pabOTHl CHIIBI TPEHUS MNpPU PABHOMEPHOM JIBXKEHHMHM Tela IO
TOPU30HTAJIBLHOM MMOBEPXHOCTH.

Omnpenenenre paboThl CUIIBI YOPYTOCTH MPHU MOABbEME Ipy3a C HCIOIb30BAHHEM
HEMOJBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3yyeHune 3aKoHa COXpaHEHUs SHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: IEPHO/I,
4acToTa, aMIUINTyAa. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKU. lIpeBpamienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHUH.

3aryxaromme — kojieOaHus.  BbeIHyXkaeHHble — KoJjiebaHusl.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHMUYECKMX BOJIH. IIpomosbHble U
NoNepeyHble BOJHBL. [[nMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHu4ecKkue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpakeHue 3Byka. HpasByk u
YJIBTPa3BYK.



Hemoncmpauuu.

HabGnronenue xonedaHuii T€ MO IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X IEHHBIX KOJI€OaHU U pe30HaHCA.

PacnipocTpanenue npo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETIN).
HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimaul.

OmnpeneneHue 4acToThl U NMEepUoIa KojieOaHU MaTEMaTHYECKOTO MasiTHUKA.
Omnpenenenre 4acTOThl U MepUo/Ia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Mepruoa KoiaeOaHuil MOABEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TE€pHOJIa KOJIEOAHUN MPYKUHHOTO MASTHHKA OT
Macchl Ipysa.

[IpoBepka HE3aBUCUMOCTH Tepuoa KojaeOaHul rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuofa KoJeOaHWd NPy KUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHHsl CBOOOTHOTO MaICHUSI.

Pazgea 10. DineKTpoMardHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHble  BOJIHBL.  CBOKMCTBa
ANEKTpOMarHuTHbIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BoisiHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomel u onvimel.

N3yyeHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIIbI0 MOOUIIBHOTO TeleoHa.

Pa3znen 11. CBeToBbIe IBJI€HHUS.

JlyueBas MOJICIIb CBETAa. HUctounukn CBETAa. [IpsimosnHeHOE
pacrnipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKaJIo. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE MOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTHUYECKHUX CBETOBOAAX.



Jlmaza. Xom mydeit B gnumH3e. OnTudeckas cucrteMa (¢oToarmapara,
MHKpOCKONIa M Tejeckoma. ['nma3 kak onrTuhyeckas cucreMa. biam3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomienue ceera.

OnTryecKui CBETOBO/I.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIECH JIMH3E.

[Tosryuenue n300pakxeHUii ¢ TOMOIIBIO JIUH3.

[TpuHiun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.
Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tosryuenue 6enoro cBeTa Npu CIOKEHUH CBETA Pa3HBIX LIBETOB.

Jlabopamopuwie pabomul u onvimaol.

HccenenoBanre 3aBUCUMOCTH yTJIa OTPAXKEHUS CBETOBOTO JIy4da OT yTJjla MaJCHHUS.
N3yuyeHune xapakTeprucTUK U300paxKeHus MpeIMeTa B IIIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yTIJIa IPEJIOMIICHHS CBETOBOIO Jiyda OT yIJia MaJIeHUs
Ha FPAHULE «BO3IYyX—CTEKIIOM.

[Tonmy4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Onpenenenue (OKYCHOTO pACCTOSHUSA U ONTHYECKON CHITbI COOMPAIOIEH JINH3BI.
OnbITHI IO PA3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

OneITH IO BOCHPUSTHIO I[BETA MPEAMETOB NP MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPEL.

Pa3nen 12. KBanroBble IBJIEHHUS.

OnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u norniomeHne cBeta aroMoM. KBaHThI. JIMHeYaThle CIEKTPHI.

PamnoaktuBHOCTE. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpateHus. [lepron monypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHbI COXPaHEHHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX sfep. CBA3b Macchl W SHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUH HaA JKUBBIE
OpTaHU3MBI.



Hemoncmpauuu.
CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
CrexTpsl pa3IMYHBIX Ta30B.
CrnexTp BoJopoa.
HabGmronenue TpekoB B kamepe Buinibcona.
PaboTa cuérunka HOHU3UPYIOMINX U3ITYICHUH.
Perucrtpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopuvie pabomul u onvimaul.

Habnrofenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: M3MEPEHUE SHEPIHMU YACTUIBI O TOPMO3HOMY IyTH (I10
doTorpadusm).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINN MOYJTh TIPEAHA3HAYECH /I CUCTEMAaTHU3aIuu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JACATEIbHOCTH,
NPUOOPETEHHOTO MPU M3YUECHHUH BCEro Kypca (PU3MKH, a TaKkKe JJIsSl MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY Mo (¢u3uKe il 00ydaronuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCs JOCTHKCHUE MPEIMETHBIX U
METaNpEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHusi, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOAOB HCCIIECIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YEHHBbIE 3HAHUS, pelmaTh 3aJadyd, B TOM YHCIE
Ka4ue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia pealn3yeTcs
32 CY4€T TOro, 4YTO OOydYarIuecs BBITONHIIOT 3aJaHusl, B KOTOPBIX UM
npearaeTcs:

Ha OCHOBE TIOJYyYEHHBIX 3HAHUM pacro3HaBaTh M HAyYHO OOBSICHSTH
dbuznYecKue SBJICHUS B OKPYKArOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;

HCIIOJI30BaTh HAyUYHbIE METOAbI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUMN, B TOM
yucie A1l IPOBEPKU TUIOTE3 U MOTYUYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaMOOJIEE BAXHBIX TOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUOB
SHEPIUM.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuaromierocss OyayT copMupoBaHbl CIEAYIONIME JIUYHOCTHBIE PE3yJIbTaThl B
YacCTH:
1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:
- OPOSBJIEHUE HHTEPECA K HCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHHUCKOMN
(bu3NYeCcKoil HayKH;
- LIEHHOCTHOE OTHOILLEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
- TOTOBHOCTh K aKTHBHOMY Y4YaCTHUIO B OOCY>KJIE€HUU OOILIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUUN
bu3uKy;
- OCO3HAaHME BAXHOCTH MOPAJIBHO-ITUYECKUX MPUHUUIIOB B JIEATEIBHOCTH
YYEHOT0;
3) 3cTeTU4eCKOro BOCIIUTAHMSI:
- BOCIPHUSTHE 3CTETUYECKUX KAyeCcTB (PU3NYECKOW HAyKH: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;
4) HEHHOCTH HAYYHOTO MMO3HAHUA:
- OCO3HAHHE IICHHOCTH (PU3NYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTAa MO3HAHMS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEH COCTABJISAIOIEN KYJIbTYpPHI;
- pa3BUTHE HAy4yHOH JIF0OO3HATEILHOCTH, HHTEpeca K HCCIEeI0BATEIbCKON
NEeATEIbHOCTH;
5) popmupoBaHuA KyJIbTYPbI 310POBbSl H IMOLMOHAJIBHOIO 0JIATONOTY UM
- OCO3HaHME IIEHHOCTHM Oe3omacHoro oOpas3a JKM3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWi 0€30IacHOro TMOBEJACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C JJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JOMAIIIHUX yCIIOBHUSX;
- ¢(hOpMHUPOBAHHOCTH HABBIKA pedIIEKCHH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY H
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;
6) Tpy10BOI0 BOCIIMTAHMS:
- AKTMBHOE YYacTHE€ B pELICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
00pa30BaTeNbHON OpraHU3alliK, TOpPoJa, Kpasi) TEXHOJOTHYECKOH M COIHMAIbHOM
HANpPaBJIEHHOCTH, TPEOYIOIIUX B TOM YKCIe U (PU3MUECKUX 3HAHU;
- UHTEpEC K MPAKTUYECKOMY U3Y4YEeHHIO ITpodeccuil, CBI3aHHbBIX ¢ (PUUKON;
7) 3K0JI0THYECKOr0 BOCIIUTAHUS:



- OpUEHTAIlUsl Ha IPUMEHEeHHE (PU3NYECKUX 3HAHUM JJIsl pelIeHUs 3a7a4 B 00J1acTH
OKPYXalUIEd Cpeapl, IUIAHUPOBAHHS IOCTYNKOB W OLEHKHM HMX BO3MOKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI;

- OCO3HaHHWE TJOOAIHHOTO XapakTepa 3KOJOTHYECKHX IpoOJieM M MyTeW Hx
pelieHus;

8) ajmanTanuMu K U3MEHAIIMMCH YCJAOBHSIM COUMAJIBLHOM W MPHPOAHON
cpeabl:

- MOTPeOHOCTh BO B3aMMOJICCTBUU MPHU BBIMOJHEHUH HCCIEAOBAaHUN U MPOEKTOB
(bU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSAM JPYTHUX;

- TIOBBIIIEHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4Y€pe3  IPAKTUUYECKYIO
JICATEIILHOCTD;

- MOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHUI, B TOM uucie (GOPMYIUPOBATH
UJIe, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

- OCO3HaHHWE NePHUIIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B 00JIaCTH
busuKy;

- IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUU HOBBIX (PM3UUECKUX 3HAHUN;

- CTpEeMJICHUE aHAJIM3UPOBATH U BBISIBJISATH B3aMMOCBSI3U MPUPOBI, OOIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJI30BaHUEM (DU3NUSCKUX 3HAHUIA;

- OIIGHKAa CBOMX JEWCTBUM C Y4Y€TOM BIMSHHMS Ha OKPYXKAIOIIYIO Cpenay,
BO3MOKHBIX TJTOOQIBHBIX ITOCJICACTBUI.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOCHHMS TpOrpaMMmbl IO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JCUCTBUS,  PETYJISTUBHBIC
YHUBEpCAIbHBIC YI€OHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jiornueckue JaeicTBuA:
BBISIBJISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBJIICHHH);
YCTaHABJIMBATh CYIIECTBEHHBIA MpPHU3HAK KiIacCU(UKAIIUM, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH M TIPOTUBOPEUHS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHUSIM;
BBISIBJISITh IPUUYMHHO-CIIC/ICTBEHHBIE CBSI3U MPU W3YUYCHUH (PU3MUECKUX SIBJICHUM U
MPOLIECCOB, JENaTh BBIBOABI C HCIOJIb30BAHUEM ACAYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKIIIOUCHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEINYNH;



CaMOCTOSITENIFHO BBIOMpATh CIOCOO pelieHus y4deOHOW (U3NYECKON 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB pEIICHUs, BHIOOpP Hanbosee MOIXOISIIETO C
y4€TOM CaMOCTOATEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTh MO CAaMOCTOATEIBHO COCTaBJIEHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3UYECKUil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIe0BaHNE (PU3NIECKOTO SIBIICHUS,
OLICHMBATh Ha NMPUMEHHUMOCTb U JIOCTOBEPHOCTb MH(OpPMAIUIO, MOJYYCHHYIO B
XO0/I€ UCCJIeIOBAHUS UITU IKCIIEPUMEHTA;
CaMOCTOSITENILHO  (popMynHpoBaTh 0000IIEHHS U BBIBOABI IO pe3yJbTaTam
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;
IIPOTHO3UPOBATh BO3MOXKHOE JajbHEMIIEe pa3BUTHE (PU3MUECKUX IPOILIECCOB, a
TaK)K€ BBIJIBUTaTh MPEANOJIOKEHUSI 00 HMX PpPa3BUTUM B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pa6ora ¢ unpopmaumeii:
NPUMEHATH Pa3IMYHbIe METOAbI, MHCTPYMEHTHI M 3alPOChl MPU MOUCKE M O0TOOpE
uH(pOpMAlMU WM JAHHBIX C YYE€TOM MPEAJIOKEHHOW Yy4eOHOW Qu3nyeckon
3a]a4H;
aHaJIM3UpOBaTh, CHUCTEMATHU3UPOBATh W  HUHTEPIPETUPOBATh  HH(OPMALNIO
pa3IMYHBIX BUAOB U ()OPM MPEICTABICHHS,
CaMOCTOATEILHO BBIOMPATh ONTUMANbHYIO (DOpMY IpeACTaBIeHUs HH(DOpMALUU U
WUTIOCTPUPOBATh pelllaeMble 3a7aul HECJOKHBIMU CXEMaMH, TuarpaMMamMu, HHOU
rpaduKoil 1 ©X KOMOUHAITUSMHU.

KoMMyHHKaTHBHBIE YHHBepPCcaIbHbIe YueOHbIe 1eliCTBUSA:
B XOJI€ OOCYXJIeHHd y4eOHOTro MaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX padoOT U
MIPOEKTOB 337aBaTh BOIPOCHI MO CYLIECTBY OOCYKJa€MOW TEMbl U BBICKA3bIBaTh
UJey, HalCJICHHbIE Ha pEIIEHUE 33Jaud M MOJJAepKaHHue OJaroKenaTreabHOCTH
OOIICHMS,
COTMOCTABJIATh CBOU CYXKJACHUSA C CYXACHHSIMH JPYTUX YYaCTHHKOB JHAJIOTa,
OOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;
BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;
nyOJIMYHO TMPEACTaBIATh PE3yNbTaThl BBIIOJHEHHOTO (U3UYECKOTO OMbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHMMAaTh M WCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUAYAJIbHON
paboThI MPU PelIEHUHU KOHKPETHON (DU3NUECKOUN MpOoOIeMBbI;
OPUHUMATH L€ COBMECTHOW JIE€ATEIbHOCTH, OPTaHU30BBIBATH JIEHCTBUA MO €€
JOCTHKEHHUIO: PACIPENETATh PO, OOCYXIaTh NPOLECCHl W PE3yIbTaThl
COBMECTHOM paboThI, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;



BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HaITPaBJICHUIO U KOOPJAUHUPYS CBOU JEHUCTBUA C APYTUMU WIEHAMH KOMAaH/IbI;
OLICHMBATh KayeCTBO CBOEro0 BKJaJa B OOHMH NOPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIEHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusamnus:
BBISBJISITH NPOOJIEMbI B KM3HEHHBIX M YYE€OHBIX CHUTyallUsX, TPEOYIOLIUX MJis
perieHus pU3NIECKUX 3HAHMM;
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUH (MHAMBUAYAJIbHOE,
MPUHATUE PELICHUS B TPYIIE, IPUHITHE PELIEHUN TPYIION );
CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pelIeHUs] (PU3NYECKON 3a/1auu WIM IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATH MPEJIaracMble BapUaHThl PEIICHHUI;
Jenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
J1aBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipeyiararh IjiaH €€ U3MEHEHNS],
OOBSICHATh MPHUUYMHBI JOCTH)KEHUS (HEJOCTHXKEHUS) PE3yJbTaTOB JESITEIbHOCTH,
JIaBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS
(U3MYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OINOOK, BOSHUKIINUX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE pE3yibTaTa LIeJIU U YCIOBUSAM;
CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJ€ Clopa WIM JMCKYCCHUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYToro;
npu3HaBaTh CBOE MpaBO HAa OMIMOKY NpHU pelIeHHH (PU3UYECKUX 3a1ad WM B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIoro.

NHNPEAMETHBIE PE3YJIBTATBI

K koH1y o6yuenust B 7 kjacce mpeIMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh MOHATHUSA: (PU3NYECKHE M XHUMHYECKUE SIBJICHUS, HAOJIOJEHUE,
HKCIIEPUMEHT, MOJI€Ib, THUIOTE3a, €IUHMIBI (U3UUECKUX BEIUYUH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSHHS BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JABWKEHUE (PABHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHENHOE),
TPAEeKTOPHsI, PAaBHOJAEHCTBYIOIIAs cuia, nedopmanus (ymnpyras, IlacTUUecKas),
HEBECOMOCTh, COOOLIAIOIINECS COCY/IBL;



paznuuath sBIeHUS (auddy3usa, TEIIOBOE [BWKEHHUE YaCTUI[ BEIIECTBA,
PaBHOMEPHOE JBUKEHUE, HEPABHOMEPHOE JBW)KCHHUE, MHEPLUS, B3aUMOJECICTBUE
T€J, PAaBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBhIO BpallleHMs, Iepeaayda
JABJICHUsI TBEPABIMU TEIAMH, KUIKOCTAMU W Ta3aMu, arMoc(epHoe [aBlieHUE,
IJIaBaHUE TeJ, TMPEBpalICHUS MEXaHWYEeCKOW DSHEpruu) IO OMUCAHUI0 HUX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
buznyeckoe sBICHNUE;

pacno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3WYECKUX SBJICHUN B OKpYXKaloleM
MUpE, B TOM uucie (U3NUECKUE SIBIICHUS B MPUPOJE: MPUMEPHI JIBHKEHUS C
Pa3IMYHBIMA CKOPOCTSIMU B )KMBOM U HEKUBOU MTPUPOJIE, NEUCTBUE CUJIbI TPEHUS B
OPUPOAE W TEXHUKE, BIHMSHHE aTMOCHEPHOrO AABJICHHUS HA >KMBOM OpraHU3M,
IJIaBaHUE pPbIO, phIYard B TEJE YEJIOBEKA, IMPH 3TOM IMEPEBOAUTH MPAKTHYECKYIO
3ajauy B Y4eOHYIO, BBIJENATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHU) (PUIUUECKUX
SIBIICHU;

ONKCHIBATh HM3YYECHHbIE CBOWCTBA Tel M (PUIUUECKUE SIBICHUS, HCIHOJIb3YS
¢u3nueckue BenUUMHBI (Macca, OOBEM, IJIOTHOCTh BEIIECTBA, BpPEMsl, IIyTh,
CKOPOCTb, CPEIIHSASI CKOpPOCTb, CHJIa YIPYTOCTH, CHJia TSDKECTH, BEC Tenla, cuia
TpeHUs, JaBieHue (TBEPAOrO Tena, >XKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MEXaHHUYeCKas padoTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HUIIUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKasi M NOTEHLUANIbHAS SHEPTHsl), IPU
ONMHMCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIOJIb3YEMBIX BEJIMYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBS3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEJIMYHMHY C IPYTMMH BEIIMYMHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH,

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLIECCHI, MCIOIb3YS
npaBuia CIOXKEHHs Cui (BHOJb OJHOM mpsAMoi), 3akoH ['yka, 3axoH Ilackans,
3aKOH Apxumesa, MPaBUIIO paBHOBeCHsS phiuara (0J0Ka), «30JI0TOE TMPABUIION
MEXaHHKH, 3aKOH COXPAHEHUsS MEXAaHWYECKOW »SHEpruu, NOpH 3STOM JaBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIPAKEHUE;

OOBSACHATH (PU3MUYECKHE SIBJICHUS, MPOLIECChl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallud MPAKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BbISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMUECKUX IIaroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PUBUYECKUX SBJICHUM, PU3NUECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemiate pacu€THble 3a7ayd B 1—2 JeHCTBHS, HCMONb3ysS 3aKOHBI U (POPMYIIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3allMChIBaTh KPATKOE YCJIOBHE, MMOACTABIATh (PU3NUECKHE BEIUYUHBI B (DOPMYIIBI U



IPOBOJUTH PACUYETHI, HAXOUTh CIPABOYHBIE JAHHBIE, HEOOXOAUMBIE JIs1 PELICHUS
3a]1a4, OIICHUBATh PEATMCTUIHOCTD MOTYYCHHON (PU3NYECKON BETUUHHBI;
pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIM (PUIUUECKUX
METO/IOB, B ONMCAHMM HCCIIEIOBAHUS BBIIEIATH IMPOBEPSIEMOE IPEIIIOIOKEHUE
(runotesy), pa3iuyarb U MHTEPIPETUPOBATH IMOJIYUYEHHBIN pe3ynbTaT, HaXOAUTh
OLIMOKH B XOJI€ OTBITA, /IEJaTh BHIBOJBI IO €T0 pPe3yIbTaTaM;

IPOBOAUTH OMBITHI N0 HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Ten: (HOpMyIHpOBaTh HPOBEPSIEMBIE MPEAINOJIOKEHUA, COOUpATh
YCTaHOBKY H3 MPENJIOKEHHOr0 O0OpYylOBaHUs, 3alUChIBaTh XOJ ONbITA U
(GbopMyIIMpOBaTh BHIBOJIBI;

BBINIOJIHATH MPSAMbBIE U3MEPEHHS PACCTOSIHUSA, BPEMEHH, MACChI TeNa, 00bEMA, CHIIbI
U TEMIIEpaTypbl C HCHOJIb30BAHMEM aHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB,
3aIlMChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COIIOTHON MOIPEUTHOCTH
U3MEpPECHUM;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKOMN BEIMYMHBI OT APYron
C UCIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUN (3aBUCUMOCTH TNYTH PaBHOMEPHO
JBUKYILIETOCS Tela OT BPEMEHH JIBHXKCHHS Teld, CHUJIbI TPEHUS CKOJIBKEHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeNl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAAU COIPUKOCHOBEHHMSI TE€Jl, CWJIbl YIIPYTOCTH OT YIJIMHEHHUS IPY’KHUHBI,
BBITAJIKMBAIOMIEH CUJIBI OT 00BbEMA MOrpYKEHHOM YacTH Tela W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJO, YCIOBUMN IIaBaHMsI TEJl, YCIIOBUN paBHOBECHS pblyara u 0JI0KOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4€OHOTO MCCIEAOBaHUS, COOMPATh YCTAHOBKY U
BBIMIOJIHATh ~ U3MEPEHUs, Cleays MpeajoKEHHOMY IUIaHy, (PUKCHUpOBaTh
pe3ynbTaThl  MOJYYEHHOM 3aBUCHUMOCTH  (DU3MYECKUX BEJIMYMH B  BHJE
NPEMIOKEHHBIX Tabmul M TpauKkoB, Jenarb BBIBOABI 10 pe3yibTaTaM
UCCJIEI0BAHNS;

IPOBOJAUTH KOCBEHHbBIE M3MEpPEHHs (PU3MUYECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
KUIKOCTH M TBEPAOrO Tela, CUila TPEHHUS CKOJIbKEHHUS, NAaBJICHHE BO3IyXa,
BBITAJIKMBAIONIASl CHUJIA, JIEUCTBYIOIIAs HA TOTPY>KEHHOE B JKUIKOCTb TEO,
KO3(QPUIIMEHT  MOJEe3HOro  ACHCTBUS  NPOCTBIX  MEXaHWU3MOB),  CJleays
OpEJIOKEHHOW  MHCTPYKUMHU: TpU  BBIMNOJHEHUH  HU3MEPEHHM  cobupaTh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UCKOMOM BEJIMYHHBI;
coOI0aTh MpaBWJia TEXHUKM O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

yKa3bIBaTh TMPUHIUIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOMLIAIONIMECs COCyIbl, OapoMeTp, pblyar,
MOJIBWYKHBINA M HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTD;



XapaKTEePU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha MX OMNUCAHMS (B TOM YHUCJE: MOAIIMIHUKHA, YCTPOMCTBO
BOJOIIPOBO/IA, TUAPABINYECKUHN IIPECC, MAHOMETP, BBICOTOMED, TOPIIHEBOM HACOC,
apeoMETp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUI U HEOOXOIUMBIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;
IPUBOJUTH TMPUMEPHI (HAXOAUTh HH(MOPMALUIO O MPUMEPax) MPAKTUIECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHWU B MOBCEAHEBHOW XU3HU JUI OOecTeueHUs
0e30MmacHOCTH NpU OOpallleHuu ¢ NpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPELE;
OCYULIECTBJISITh OTOOP MCTOYHUKOB MH(popMmauu B VHTepHETE B COOTBETCTBUU C
3aJaHHBIM TIOWCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIUXCSA 3HAHUM W IIyTEM
CPaBHEHHUS Pa3jIMYHBIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BaTh TMPHU BBIIOJHEHUH YYEOHBIX 33JaHUl  HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUA, CIIPABOUYHBIE MAaTE€pPHAIIbl, PECYPChl CETU
WuTepHeT, BiaaeTb Npu€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBIE M YCTHBIE COOOILEHUS Ha OCHOBE
2—-3 UCTOYHHUKOB MH(pOpMaALUK (PU3NYECKOTO COAEPKAHUS, B TOM YHCIIE ITyOJIMYHO
Jenatb KpaTKue COOOIIeHHMsl O pe3ysibTarax MpPOEKTOB WM  y4eOHBIX
WCCIIEIOBAHUM, TPU 3TOM TPaMOTHO MCIIOJIB30BaTh W3YUYCHHBIN IOHSITUHWHBINA
anmnapat Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE ITPE3EHTAIUEH;
OpU  BBIIOJHEHUM YYEOHBIX MPOEKTOB U  MCCIEAOBAHUN  paclpenessiTh
00s13aHHOCTH B TpYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMu, CJIEIUThH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJ€KBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEATENIBHOCTh  I'PYIIIBI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
YUYUTBIBAsE MHEHUE OKPYKAIOLIUX.

K kxoHIy 00yueHus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
MCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JIBUKEHUE aTOMOB
U MOJIEKYJI, arperatHble COCTOSIHHS BEIIECTBAa, KPUCTANIMYECKHE M aMOp(HbIE
TE€Jla, HACBIIIECHHBIM M HEHACBIIICHHBIM Iap, BIAXKHOCTH BO3AYyXa, TEMIEpaTypa,
BHYTPEHHSISI SHEPIUs, TEINIOBOM JIBUTATEIIb, JIEMEHTAPHBIN JIEKTPUUECKUM 3apsil,
IEKTPUYECKOE TI0JIE, IPOBOJHUKN U JUDIIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUYECCKUI
TOK, MATHUTHOE TOJIE;
pasnuyarh SIBJICHUS (TEIUIOBOE PACIIMPEHHUE U C)KAaTHE, TEIUIONEpeaayda, TEMIOBOe
paBHOBECHE, CMAYMBAHWE, KalMJUISIPHBIE SBJICHMS, HWCIIAPEHHE, KOHACHCALWs,
IUIABJICHUE, KpHUCTauIM3alMsl  (OTBEpAEBAaHUE), KHUIIEHHE, TeIulonepesaya



(TerI0MpPOBOHOCT, KOHBEKIIHS, U3JIy4YEHUE), AIEKTPU3ALUSA Tell,
B3aMMOJICUCTBHE 3apAJIOB, JEUCTBHS AIEKTPUUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, J€HCTBUE MArHUTHOIO IOJISI HA IPOBOAHUK C TOKOM,
AJIEKTPOMAarHUTHas MHAYKLIMS) IO OINHCAHUIO MX XapaKTEpHbIX CBOWCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3NUECKOE SBIICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpYKaIOIIEM
MUpE, B TOM YUCJIe (PU3HUECKUe SBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKCHHUE U
KaWUISPHBIC SBJICHUS B NPUPOJE, KPUCTALIBI B IpUpoAe, u3nydeHne CoiHLa,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHEra,
JIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3eMid, Apel( MoarCcoB, POJb MArHUTHOTO MOJIS ISl )KU3HU Ha
3emiie, MOJSPHOE CHUAHHME, MPU STOM TNEPEBOJIUTH MPAKTHUECKYIO 3aJady B
yueOHY0, BBIICIISATh CYLIECTBEHHbIE CBOMCTBA (IPpU3HAKHU) (PU3NUECKUX SBICHUI;
ONKCHIBAaTh HM3YyUYEHHBIE CBOWCTBA T€A M (U3NYECKUE SBICHUS, HCIOIb3Ys
(du3nuecKkue BEIWYMHBI (TeMIlepaTypa, BHYTPEHHS DJHEpPrus, KOJIMYECTBO
TEIUIOTHI, Y/AEJIbHAsl TEIIOEMKOCTh BEIECTBA, yJEJIbHAas TEIUIOTa IUIABJICHUSA,
yaelbHas TEeIUIOTa MapooOpa3oBaHUs, yJeidbHAs TEIUIOTa CropaHusl TOILIUBA,
KOA(P(GUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCHUTEIbHAs
BJIQXXHOCTh BO31YyXa, DJIEKTPUYECKHMM 3apsii, CHJIa TOKAa, DIIEKTPUYECKOE
HaIpsHKeHUE, COMPOTUBIIEHUE MPOBOJHMKA, YAEIBHOE CONMPOTHUBIICHUE BELIECTBA,
paboTa M MOILIHOCTb JJEKTPUYECKOTO TOKa), NpH ONUCAHUU MPABUIBHO
TPakTOBaTh (PU3MUECKUH CMBICI MCHOJIb3YEMbIX BEJIWYMH, OOO3HAYEHHUS U
eIUHULBl (PU3MYECKUX BEIMYUH, HAXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(Gu3NYECKyI0 BEIMYMHY C JAPYTUMHU BEJIMYWHAMHU, CTPOUTH IpaUKd H3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLIECCHI, MCIOIb3YS
OCHOBHBIE TTOJIOKEHUS MOJIEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOCHHS BELIECTBA,
NPUHIUI CYNEPIO3UIMKU TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHMS
3apsna, 3akoH Oma s yyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKkoH coXxpaHeHus
HHEPrUu, IPHU 3TOM JIaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMHCHIBATH €TO0
MaTEMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLHH IPAKTUKOOPHUEHTHPOBAHHOT O XapakTepa: BBISIBIISITH
MPUYUHHOCIIEACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 1—2 JTOrHYeCKUX II1aroB ¢
ONnopoi Ha 12 U3y4yeHHBIX CBOMCTBA (PM3NYECKUX SBICHUM, (PU3NUECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEM;

pemiate pacu€THble 3a7ayd B 2—3 JCHCTBHS, MCIONB3Yyd 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3alliChIBaTh KPATKOE YCJIOBHE, BBISBIATH HENOCTATOK JAHHBIX JUISI PELICHUS



3aJa4uM, BHIOMpATh 3aKOHBI WU (OpMyJBI, HEOOXOAMMBIE A €€ pelleHus,
MPOBOANUTDH PAacUEThl U CPABHUBATH MOJTyUYEHHOE 3HaYCHUE (DU3HMUECKON BEIMYHHBI
C U3BECTHBIMU JaHHBIMH;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPH MOMOIIM (PU3MUECKHX
METOJOB, HCIOJIb3ysl OINHCAaHWE UCCICHOBAHUS, BBIIECIATH IPOBEPIEMOE
IPEANOJIOKEHNE, OUEHUBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECIOBAaHUS,
JieaTh BbIBOJIBI,

MPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeJ (KanmWJUISIpHBIE SIBJIICHUS, 3aBUCHMOCTH JABJIEHUS BO3JyXa OT €ro
o0bEMa, TemImepaTypbl, CKOPOCTU IIpollecca OCThIBAHHWS M HarpeBaHUs IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOrJIoMaronieil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJbI OT TEMIIEPATypbl KUAKOCTH M IUIOMAAU €€ MOBEPXHOCTH,
IIEKTPU3ALUs TEJNI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJICHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MATHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB,
JEUCTBUS MAarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKAa): (hOPMYJIUPOBATH MPOBEPSIEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOIO0 000pYyI0BaHUA,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

BBIIOJIHATH MPSMBIE HW3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3JlyXa, CUJIbl TOKA, HAIPSHKEHUS C MCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYMKOB (PU3NYECKUX BEIUYMH, CPABHUBATH PE3YJbTaThl U3MEPEHUN C y4ETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hM3HUECKOU BEIUYHHBI OT JIPYTOi
C HCIIOJIb30BAHMEM NPSIMBIX H3MEpPEHUN  (3aBUCUMOCTh  COINPOTUBIICHHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM TOMEPEYHOr0 CEYECHHS] WU YIEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJHMKA, CUJIbI TOKA, UAYIIETO YEPE3 MPOBOJHUK,
OT HAaNpsDKEHWsT Ha MPOBOAHUKE, HCCIECJOBAHUE IIOCIENOBATEIBHOIO H
NapaJyIeIbHOTO  COEJMHEHUH NPOBOJHUKOB): IJJAHUPOBATh MCCIIEOBAHUE,
coOMpaTh YCTaHOBKY U BBIMOJIHSATH MU3MEPEHUS, ClIeysl MPEJIO)KEHHOMY IUIaHy,
(bUKCHPOBATh PE3yIbTATHI MOJYYEHHON 3aBUCUMOCTH B BUJIC TAOIUI] U rpadUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATaM MCCIIEIOBAHUS;

OPOBOJAUTH  KOCBEHHbIE  HM3MEpeHHUs  (PU3MYECKUX  BEeIWYMH  (yAeJabHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIEKTPUUECKOr0 TOKA): TUIAHUPOBATH U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CIEAysl NPEMIOKEHHOM WHCTPYKLIHMH, W BBIYUCIATH 3HAYEHUE
BEJINYUHBIL;

co0moaTh mpaBuia TEXHUKH Oe30macHoCTH mpu paboTe ¢ 1ab0paTOpHBIM
000pyIOBaHUEM;



XapaKTEePU30BaTh TPHUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYCCKUX
YCTPOMCTB € OMOPOM Ha UX OmMHcaHus (B TOM YMCJIC: CUCTEMA OTOIUJICHUS JIOMOB,
TUTPOMETp, MapoBasi TypOUHA, aMIEPMETP, BOJIBTMETP, CUETUUK DIICKTPUUECKOU
OHEPTUH, DJIEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTeNbHbIE SJIECKTPONPUOOPHI
(mpuUMepHI), NEKTPUUECKHE MPEAOXPAHUTENN, JIEKTPOMArHUT, FIEKTPOJIBUTATETh
MOCTOSTHHOTO TOKA), WCIIOJIb3Yysl 3HAHUS O CBOWCTBaX (DU3MYECKUX SIBICHUA M
HE0O0XO0MbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U U3MEPUTETbHBIE TPUOOPHI TI0
CXeMaM M CXEMaTU4YHbIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEpPMOC,
MICUXPOMETP, TUTPOMETpP, JIBUTaTelb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOII,
peoCTaT), COCTaBJISITH CXEMbl JJIEKTPUUYECKHUX IIEMEeW C TMOCIIEIOBATCIbHBIM U
napajyieIbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYEHUS
AJIIEMEHTOB DJIEKTPUUYECKUX IICTICH;
OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEPaX) MPAKTHIECKOTO
WCIIOJB30BaHUs (PU3UYECKUX 3HAHWN B MOBCEIHEBHOM >KU3HMU JJisI 0OecTieUeHUs
0e30MacHOCTH MPHU OOpAIlEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpPAHEHHSI 37I0pPOBbSI M COOJIIOJICHUST HOPM SKOJOTMYECKOr0 TOBEACHUS B
OKPY’KAIOIIEH CPEE;
OCYIIECTBJIATh MOUCK MHGMOpMaIMu (u3ndecKkoro coaepkanus B MHTepHere, Ha
OCHOBE MMCIOIIMXCS 3HAHWN M MyTEM CPaBHEHHS JIOMOJHUTEIHHBIX MCTOYHHKOB
BBIICIIATh MH(OPMAITUIO, KOTOpas SBISETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJ0CTOBEPHOM;
UCIIOJIb30BaTh TIPU  BBITIOJIHEHUH YYE€OHBIX 3aJaHUl  HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NYECKOro coaeprKaHus, CIPaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WNutepHer, BiaAeTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIC MUCHbMEHHBIE M KPATKHUE YCTHBIC COOOIIeHUs, 00001ast
uHOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COACpIKAHUSA, B TOM
qucye MyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHOW WIIM MCCIIEI0BATEIHCKON
NEATEIIbHOCTH, TNPU 3TOM TPAMOTHO HCIIOJb30BaTh W3YYEHHBIN TOHATUUHBIN
amnmnapar Kypca (U3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAILIUECH;
IPY BBITIOJIHEHWN YYEOHBIX MPOEKTOB M HMCCIENOBAHUN (PU3UYECKHUX IMPOIIECCOB
pacnpenemnsiaTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUM C TIOCTaBICHHBIMU
3a/lauaMu, CJICIUTHh 3a BBITIOJHEHHWEM IUIaHa JNEUCTBUU U KOPPEKTUPOBATH €ro,
aJICKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIA/ B JIEATEIbHOCTh IPYIIIbI, BEICTPAUBATh
KOMMYHUKATHBHOE  B3aWMOJICHCTBHUE, TMPOSBISS  TOTOBHOCTH  paspemniaTh
KOH(JIUKTHIL.

K xonIy 00yuenus B 9 kJjiacce nmpeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUI:



WCIIOJI30BaTh MOHATHUS: CHUCTEMa OTCUETA, MaTepuaibHas TOYKa, TPAECKTOPHS,
OTHOCHTENFHOCTh ~ MEXaHWYECKOro  JABWXKeHHs, jaedopmanus  (ympyrasd,
IUTACTUYECKAs), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPDEHHME, HEBECOMOCTb U
HEPErpy3KH, LUEHTP TSHKECTH, aOCOIOTHO TBEPAOE TEJIO, LIEHTP TSKECTH TBEPAOTO
TE€Ja, PAaBHOBECUE, MEXAHWYECKUE KOJeOaHHs M BOJIHBI, 3BYK, MH(pa3ByK H
YIIBTPA3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET,
OJIN30PYKOCTh M JAJIbHO30PKOCTh, CIEKTPbI MCIYCKaHHS M IMOIJIONIEHUS, aibda,
OeTa- ¥ raMMa-U3J1y4eHHUs], U30TOIIbI, SJIEPHAsI SHEPTEeTUKA;

pasnuyath sIBIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEMHOE BUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHENHOE JBUKEHHE, CBOOOJHOE MaJeHUuEe Tel,
PaBHOMEPHOE JBUKEHUE N0 OKPYKHOCTH, B3aHMMOJECHCTBHUE TE€J, PEAKTHUBHOE
JBUKEHUE, KOJIeOATeNbHOE ABMKEHHE (3aTyXalOIKE U BBIHYK/ICHHbIE KOJIEOaHUs ),
pPE30HaHC, BOJIHOBOE  JBWJKEHHE, OTpPaXCHHE  3ByKa, MPSAMOJMHEMHOE
pacnpocTpaHeHue, OTPAKEHHWE M NPEJIOMJIICHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpa’kKEHUE CBETA, PA3JI0KEHUE OEJIOr0 CBETA B CIIEKTP M CIIOKEHUE CIEKTPAJIbHBIX
LBETOB, JUCIEPCHSl CBETa, ECTECTBEHHAs paJUOAKTUBHOCTh, BO3HHKHOBEHUE
JMHENYaTOro CHeKTpa M3JIy4EeHHs) N0 ONMHMCAHHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MNPOSBICHUE W3YYEHHBIX (U3MUECKUX SIBICHUH B OKpYKAIOIIEM
Mupe (B TOM uucie (U3MYECKUE SIBJIIEHUS B NPUPOJE: MNPUIUBBI U OTIIUBHI,
nBkeHne 1aHeT COJHEYHOW CHCTEMbl, PEAaKTHUBHOE JIBXKEHHME O KMBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTHUECKUE SBICHUS B IPUPOJIE, OMOJIOTHIYECKOE
JeiCTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHHIH,
€CTECTBEHHBIN PAJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHMOAKTUBHOE
U3Jy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPATUOAKTUBHBIX HM3TYyYEHUU Ha
OpPraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOAMTH MPAKTHUECKYIO 3ajady B Y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHUIA;

ONMKCHIBATh M3YYCHHbIC CBOMCTBA Tel M (PU3MYECKUE SIBICHUS, HCIHOJIb3YS
bu3nyeckue BeNMYMHBI (CpEAHSIE W  MIHOBEHHAas CKOPOCTh Tella IIpH
HEPaBHOMEPHOM JIBUYKEHUHU, YCKOPEHHE, MEepEeMEIEHUE, TyTh, YIJIOBast CKOPOCTb,
CHJIa TPEHUs, CUJla YNPYrocTH, CUJIa TSKECTH, YCKOpPEHHE CBOOOJHOIO MajJeHMUs,
BEC Tejla, UMITYJIbC Tella, UMITYyJIbC CHJIbI, MEeXaHuueckas padoTa M MOUIHOCTH,
NOTEHIMAIIbHASL JHEprusi Teja, TMOJIHATOIO HaJl MOBEPXHOCTHIO  3EMJIH,
NOTEHLUAIbHASI JHEPrusi C)KATOM MpPYKWHbI, KUHETUYECKAass SHEPIUsl, IOJIHAs
MEXaHUYECKasl YHEPIHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCThb CBETA, MOKA3aTElb IMPEJIOMIIEHUS CPEIbl), MPU
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3MUECKHUM CMBICI MCIIOJIb3YEMbIX BEJIHYUH,
000O3HaUYeHHUs W €IUHULBl (U3HYECKUX BEJIMYMH, HAXOAUTb (OPMYJIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEJITNINH;

XapaKTEPU30BaTh CBOMCTBA TeJN, (PU3MUECKHUE SBJICHHUS W TPOILECCHI, HCTIOIB3YS
3aKOH COXpaHEHUsl JHEPruM, 3aKOH BCEMHUPHOTO TSITOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIIMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbioTOHA,
3aKOH COXPAaHCHHS UMITYJIhCa, 3aKOHBI OTPAKCHHS U TIPEIOMIICHUS CBETa, 3aKOHBI
COXpaHEHUs 3aps0BOT0 W MACCOBOTO YHCEN TMPH SIIEPHBIX PEAKIUAX, IIPH ITOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATHh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKOOPHUEHTHPOBAHHOTO  XapakTepa: BBIABIATh IPHYUHHO-
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUM, (HU3NUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY W3 2—3 ypaBHEHHH),
WCITOJIB3YsI 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (DU3UICCKHE BETMYUHBI: HA OCHOBE
aHaNHM3a yCIIOBHUS 3a/1a4y 3alMCHIBATh KPATKOE YCIIOBHE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIbI, HEOOXOAUMBIC IS
pelIeHus, MPOBOJIUTH PACUETHl W OIICHUBATh PEATUCTUYHOCTH TOJYUYEHHOTO
3HAYCHUS (PU3NUECKON BETUINHBL

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXXHO PEHIUTh TPH TOMOIIHM (PU3HUECKHX
METO/IOB, HCIOJNB3Yysl ONHCAHHE UCCIENOBAaHUS, BBIICISATH MPOBEPSEMOE
MPEANOJIOKEHNE, OIEHUBATh MPABWIHHOCTh MOPSIKA MPOBEACHUS HCCICIOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;
MIPOBOJIUTH OIMBITHI MO HAOMIOAEHUI0 (U3MYCCKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHA COXPAaHEHMS YHEPTHH,
3aBUCUMOCTh Tepuojia KoJeOaHWil TPYKWHHOTO MasTHUKAa OT MacChl Tpy3a H
KECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT aMIUIUTYJIbl MajbIX KOJCOaHH,
MPSAMOJIMHEHHOE PacIpOCTpaHEHHWE CBETa, Pa3jio’KeHHE OEJIOro CBETa B CIEKTD,
U3YUCHUE CBOMCTB HM300paKCHUS B TUIOCKOM 3€pKalie M CBOWCTB HM300pakKCHUS
npeaMeTa B coOuparomield JuH3e, HAONIOJCHUE CIUIOMIHBIX W JIMHEHYaTBIX
CIIEKTPOB M3IIYYCHHsI): CaAaMOCTOATEILHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO
Habopa 000pyI0BaHMsI, OMUCHIBAThH XOJ OMbBITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MPOBOJUTH MIPU HEOOXOJUMOCTH CEPHUIO MPSMbBIX U3MEPEHUH, ONpeaeiss cpeaHee
3HAUCHUE W3MEPSIeMON BeTWYNHBI ((DOKYCHOE PACCTOSTHUE COOMPAIOIIEH JHH3HI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHMS (M3MEPHUTEIIBHOTO TPUO0Pa);
MPOBOJUTh  HWCCJICNOBAHME  3aBUCUMOCTEH  (UM3MYECKUX  BEJIMYUH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCHMOCTh MYTH OT BPEMEHU IPHU



PaBHOYCKOPEHHOM [BIDKEHWU 0€3 HadallbHOW CKOPOCTH, IMEepHoaa KOJICOaHHA
MaTEMaTUYECKOr0 MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHSI CBETa
OT yrja MNaJeHus M yria MOpeJOMJIEHHs OT Yyria MaJeHusd): IJIaHUPOBATH
UCCJIEJOBAaHHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PUKCUPOBATh PE3YJIbTAThI
IOJyYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BUAE TaOIMIl U TIpaduKoOB,
JieaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUUH (CpPEeIHss CKOPOCTh U
YCKOpEHHE Tejla MpPU PaBHOYCKOPEHHOM JBUKEHHMH, YCKOPEHHUE CBOOOJHOIO
najeHus, KECTKOCTb  MPYXKUHBL, KOA(POUUUEHT TPEHUS  CKOJIbXKEHMS,
MeXaHuyeckas paboTa W  MOIIHOCTh, YacToTa M Mepuoj  KosieOaHui
MaTEMaTUYeCKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa coOMparomei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIIEPUMEHTAJIBbHYI0 YCTAHOBKY M BBIIIOJIHATH U3MEPEHHUSI, CIEAYs PEIJI0KECHHON
UHCTPYKIMHU, BBIYUCIATH 3HAYEHUE BEJIWYUHBI W AHAJIW3UPOBATh IOIYYECHHbIE
PE3YIBTATHI C YYETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHN;

coOI0aTh MpaBWJa TEXHUKH OE€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000OpyI0BaHUEM;

pa3innyaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (DU3HUECKUX MOJENEN: MaTepuaibHas
TOUYKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI MCTOUHUK CBETA, JIy4, TOHKAs JINH3A,
IJIaHETapHasi MOJENb aTOMa, HYKJIOHHAs! MOJIEJb aTOMHOTIO S1pa;
XapaKTEepU30BaTh MPHUHIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM Ha HMX ONucCaHus (B TOM 4YHCIE: CIUIOMETD, NAaTYUKU
IIOJIOXKEHUS, PACCTOSIHUSI M YCKOPEHHMsI, pPAaKeTa, 3XOJIOT, OYKH, IEPHUCKOIL,
¢oToanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmofb3ys 3HaHUS O CBOMCTBaX (PU3MUECKUX SBICHUU U
HE00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TPOLECCOB IpHU
pelieHnn y4eOHO-IIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbl JUIsl MOCTPOEHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIIeH JINH3E,

NPUBOAUTH TMPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MNPAKTUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMHU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJIOACHUS HOPM SKOJOTUYECKOrO TOBEIEHUS B
OKPYKAIOIIEH CPELE;

OCYILECTBIATh MOMCK HH(pOpManmu ¢uszndeckoro conepxkanus B HHTepHere,
CaMOCTOSITENNFHO (OPMYIUPYS MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeNeICHHs
JIOCTOBEPHOCTH TOJIy4€HHON HMH(OpMAIMM HAa OCHOBE MMEIOIIMXCS 3HAHUN U
JIOTIOJIHUTEIbHBIX HCTOUHUKOB;



UCIIOJIb30BaTh IMPH  BBIIOJHEHUH YYE€OHBIX 3aJaHU  HAay4YHO-IOMYJISIPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECypChl CETU
WuTepHer, BnaneTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co3JaBaTh COOCTBEHHbIE TIHCbMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIBKUX MUCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOINIHO
NPEACTABIATh PE3YNbTATHl MPOEKTHOM WA HMCCIEI0BATEIbCKON JIESTEIbHOCTH,
IIPU 3TOM I'PaMOTHO MCIOJIb30BAaTh U3YYEHHbBI NOHATUMHBIN anmnapaT U3y4acMoro
paznena (U3MKKM M CONPOBOXKAATH BBICTYIUIGHUE TMpe3eHTAIMell ¢ y4ETOM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3eioB U TeM K I (uudpossbie)
n/n NporpamMMbI Bcero Oé{ TPOJBHDIC pﬁaRanecmle o0pa3oBaTejibHbIE
padoThI padoThbl pecypesi
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMH OKPYKAKIIET0 MUpa
bu6mmoreka [IOK
i, 2
11 Pusuia - Hayka 0 IpUpoze https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 1
12 Pu3HICCKHC BENUUNHEI https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmmorexa [JOK
: ya A https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3nes 2. [leppoHaya/ibHbIe CBEICHUS] O CTPOEHHH BellleCTBa
bu6mmoreka [JOK
1
2.1 Crpoenue BemiecTsa https://m.edsoo.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICMICTBUE YaCTHIL 2 1 bu6mmoreka [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2
2.3 ArperatHble COCTOSIHUS BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE Tel
bubmuorexa [JOK
3.1 Mexaniieckoe ABIXeHIE 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4 1
3.2 MHepuus, macca, II0THOCTE https://m.edsoo.ru/7f416194
bubmuorexa [JOK
14 1 2
33 Cuna. Buyet e https://m.edsoo.ru/7f416194
HWroro 1o pasaeny 21




Pasnen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH M ra3oB

41 JHaBnenue. llepenaua naBieHust TBEpAbIMU 3 bubmmoreka [JOK
) TEJIaMHU, KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIICHHE KHIKOCTH > https:/m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 ATnmoceproe naseiie 6 https:/m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
) B HUX TE€JIO https://m.edsoo.ru/7f416194
Htoro no pazneny 21
Pa3pnen 5. PaGoTra 1 MOIHOCTB. JHeprus
bubmuorexa [JOK
>.1 Pabota 1 MomHOCTS 3 ! https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>:2 Tpocteie mexannsmel > I https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4 1
>-3 Mexanueckas Sueprus https://m.edso0o.ru/7f416194
Hroro no pasgeny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaRTn'{ecmle 06PA30BATETbHBIE
padoThbI padoTbl pecypebi
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 Bubmorexa HOK
) https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
21 1 5
12 Teroseie nponeccer https://m.edsoo.ru/7f4181ce
Hroro mo paszeiny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
DIIeKTpUYECKHE 3apsibl. 3apsKEHHBIE Tella U bubnnoreka [JOK
2.1 . 7 1
HUX B3aUMOJICUMCTBHE https://m.edsoo.ru/7f4181ce
N . bubnuorexa [JOK
2 2 7
22 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1 1.
2.3 Marsutibie sB1eHus 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
4
2.4 DJICKTPOMATHHTHAS YKL https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 14.5




9 KUIIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne i/ IpOrpaMMEI Beero KoﬁnTpo.m,HLIe HpﬁaRanecmle 06PA30BATETbHBIE
padoThI padoThI pecypebi
Pa3zgen 1. Mexann4deckue siBJICHHUSA
L1 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
’ OIMUCAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
20 1 3
12 Bsaumonercraue Ten https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
10 3
1.3 3aKonI coxpaneHms https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 40
Pa3znen 2. Mexann4yeckue Kojae0aHusi M BOJHbI
bu6mmoreka [IOK
7 3
21 Mexanuteckue koneOanus https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
2.2 Mexasiieckue BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DjeKTpoOMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 ) bubnnorexka [JOK
) DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pa3znea 4. CBeToBbIE AABJICHHSI
bubmuorexa [JOK
6 2
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA https-//m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
6 3
4.2 JIuH3el 1 onTHYECcKUE TPUOOPHI https://m.edsoo.ru/7f4 1 adat
bu6mmnoreka [JOK
2
4.3 Paznosxenue 6enoro cBeta B CIIEKTP 3 hitps://m.cdsoo.ru/Ti41ada6




Uroro no pazgeny

15

Pa3zgen 5. KBanToBbI€E IBJIEHUSA

5.1 HcnyckaHue U MOrIONIEHHE CBETa aTOMOM 4 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
52 CtpoeHune aTOMHOTO siapa 6 1 ngg;&?:;;gﬁ% £41ad26
5.3 S nepHble peakuuu 7 I ngggglfgsiggﬁﬂlﬂﬁ
Hroro no pasgenry 17
Pasnen 6. [loBTOpHTEIbHO-00001IAI0IINIT MOAYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHUME
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

JIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchbl

®du3uka — Hayka o npupoze. AsBneHus
pupobl. PU3ndecKue sSBICHUS

04.09.2025

MeXaHI/IquKI/Ie, TCIIIIOBBIC,
SJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHUSA

05.09.2025

dusznyeckre BEIUYUHBI U UX HU3MCPCHUC

11.09.2025

Vpok-uccnenosanue "M3mepenue
TEeMIIepaTyphbl IPHU MTOMOIIIH KUJIKOCTHOT'O
TEPMOMETPA U JAaTUMKA TEMIIEpaTyphl"

12.09.2025

Kax ¢uzuka u agpyrue ectecTBeHHbIE
HAyK{ U3Yy4aroT IIPUPOLY.
EcTecTBeHHOHay4HBIN METO/ MO3HAHUS.
Onucanue GpU3MUECKUX SBICHUH C
IIOMOUIBIO MOJEIEH

18.09.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Iposepka
TUIOTE3bl: JAbHOCTD MOJIETA IIApHKa,
MYIIEHHOTO FOPU30HTAIBHO, TEM OOJIbIIIE,
yeM OoJiblile BhICOTA MycKa"

19.09.2025

Ctpoenue BemecTBa. ONbITHI,
JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHUE
BEIIeCTBA

25.09.2025

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

JIBMKeHHE YacTHIl BEIIEeCTBA

26.09.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a013e

Ypok-uccnenoanue «OMbITHI 110




HaOJFOJICHUIO TEIIJIOBOTO PACIIUPEHUS 02.10.2025
Ta30B»
10 ArperatHbie COCTOSIHUSI BEIIECTBA 03.10.2025
B3anmMocBs3b MeX1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
11 colélTO;IHHmI: U UX aToﬁHOMOHeKyHﬂpHBIM bubmiorexa LIOK
09.10.2025,  https://m.edsoo.ru/ff0a0378
crpoerreM. OCOOEHHOCTH arperaTHbIx
COCTOSIHUM BOJIBI
12 Mexanunyeckoe aBuxeHue. PaBHomepHoe bubnnoreka [JOK
Y HEPaBHOMEPHOE JIBUKECHHE 10.10.2025| https://m.edsoo.ru/ff0a05c6
13 Cxopoctb. EquHuIer ckopoctu Bubmiorexa LHOK
' 16.10.2025  https://m.edsoo.ru/ff0a079¢c
14 Pacuer nytu 1 BpeMeHU ABUKEHUS bubanorexa LIOK
17.10.2025| https://m.edsoo.ru/ff0a0ae4
Une . 3aKo e .
15 Bfalfﬂgﬂﬂeﬁc:m/}lleﬂ;np;l;z NpuYrHa Bubmiorexa ITOK
23.10.2025 https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIXKECHHUSI TEJl
16 ITimorHOCTS BemecTBa. Pacyer maccel 1 bu6mmoreka [JOK
o0beMa Tesa Mo ero MIOTHOCTH 24.10.2025| https://m.edsoo.ru/ff0a0fee
17 JlaGopaTtopHas pabota «OrnpeneneHue
IIJIOTHOCTU TBEPAOTO TEIIa» 06.11.2025
13 Pemenne 3agau mo teme "IL1OoTHOCTH bu6mmoreka [IOK
BellecTra” 07.11.2025| https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepuCTHKa
19 B3auMoiecTBus Ten. Cuna ynpyrocTH. 13.11.2025
3axoH ['yka
JlaGopaTtopHnast pabora «3yuenue
20 3aBHCUMOCTH pacTskeHHs (edopmarivn) 14.11.2025
NPYXXHHBI OT TPUJIOKSHHON CHIIBI» o
21 SBnenne Tarorenns. Cuia TSHKECTH

20.11.2025




CBs3b MEXY CUJION TSKECTH U MacCou

bu6mmoreka [JOK

22 Iena. Bec rena. "PGH_IGHI/IG SAIaT O TeMe 21.11.2025| https://m.edsoo.ru/ff0al778
Cuna TsKecTH
73 Cuiia TSKeCTH Ha JpYIruX IJIaHeTax. bubmmoreka [JOK
Du3nyecKue XapaKTePUCTUKH TUIAHET 27.11.2025 https://m.edsoo.ru/ff0al1502
bubmuoreka [JOK
24 Msuepenne cut. Jlunamonerp 28.11.2025, https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec Tena. Hesecomocts 04.12.2025| https://m.edsoo.ru/ff0al778
2 CroxxeHue AByX CHJI, HalPaBIEHHBIX 110 bubnunoreka [JOK
OJIHOM IpsiIMOI1. PaBHOAEHCTBYIOIIAs CUIT 05.12.2025| https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme
"PaBHonelicTByromas cui"
TpeHue CKOJIbKEHNS U TPEHUE ITOKOSI. bubnnorexa [HOK
28
Tpenue B mpupoje U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue
3aBUCHUMOCTH CHUJIBI TPEHHS CKOTBKCHUS bubnmnoreka [JOK
29
OT CHJIBI IaBJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIONIUXCS TOBEPXHOCTEH»
30 Pemienue 3a1au Ha onpeneneHne
PaBHOJAECHCTBYIOIIEH CUIIBI
Pemenue 3amau no remam: «Bec Tenay,
31 « a(bnquKI[oe M300paKeHUE CHID» Eubmorexa IIOK
P vp > https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOAEHCTBYIOLIAS CUII»
KonTpoapHas paboTta o Temam:
3 «Mexannueckoe aBKeHuey», «Macca,
IUIOTHOCTBY, «Bec Tenay, «'paduueckoe
n300pakeHune crn, «CHIb»
Jasnenue. CriocoObl yMEHbBIIICHUS U bu6mmorexa [IOK
33
YBEJIMYEHUS TaBIICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrierue ra3za. 3aBUCUMOCTD JIaBJICHUS bu6mmoreka [JOK

rasa oT 00béma, TeMrepaTypsl

https://m.edsoo.ru/ff0a2376




35 [lepenaua naBiieHus: TBEPIBIMU TEJIAMH, bubmuoreka [JOK
SKUIKOCTSIMU U rasaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUJIKOCTH U T'a3€, BBI3BAHHOE bubnunoreka [HOK
JICUCTBUEM CUJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemienue 3anau 1o reme «JlapieHue B bubmuorexa [JOK
JKAIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubmuoreka [JOK
38 Coobmaromecs cocyp! https://m.edsoo.ru/ff0a2970
39 IM'mapasnuueckuii mpecc bubmmorexa LOK
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl. I[lopiIHEBON KUIKOCTHBII
HacocC
AtMmocdepa 3emmnu. [Ipuannsl
A1 CYIIIECTBOBAHMSI BO3IYIIIHON 000JIOUKH bubnnoreka [JOK
3emiu. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2bSa
JIABJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI
bu6mmoreka [JOK
42 Bec Bo3nyxa. ATMochepHOe 1aBlieHNE hitps:/m.edsoo.ru/ff0a2bSa
43 N3mepenue atMmoc(hepHOro aBieHuUs. bubnnorexka [JOK
Omneit Toppuuennu https://m.edsoo.ru/ff0a2da8
A4 3aBHUCHUMOCThH aTMOC(HEPHOTO JaBICHUS OT bubnuoteka [JOK
BBICOTHI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocgepHoe bubnuoreka [IOK
JaBJICHHUE Ha Pa3IUYHbBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo reme "AtMmochepHoe
naBieHue"
€HCTBUE KUJIKOCTH U Ta3a HA
47 i{lor meHHoeﬂB HUX Teslo. ApXuMe10Ba bubmorexa [TOK
Py - AAPXIMEA https://m.edsoo.ru/ff0a3276
cuia
JlaboparopHas padota «Onpenenenue
patopHas b: e . bubmuorexa [JOK
48 BBITAJIKMBAIOIIEH CUIIbI, IEUCTBYIONIECH Ha

TECJI0, IIOTPYKCHHOC B )KUJIKOCTb)»

https://m.edsoo.ru/ff0a33fc




JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tela B

bu6mmoreka [IOK

49 N . 1
BOJIE OT 00bEMa IMOTPYKEHHOH B https://m.edsoo.ru/ff0a3514
JKUJIKOCTh YaCTH TeJIay
bubmuoreka [JOK
50 [InaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaGopatopnas pabota "KoHcTpynpoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU 1
U ompeJielieHue e€ rpy30no bEMHOCTH"
Pemenue 3anay no temam: «llnaBanue
52 CyJlIOB Bos;}[IXOHJIaBaHMe» «/laBnenue bubmnorexa [IOK
' N https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U ra30B» b
bu6mmoreka [IOK
53 Mexanunueckasi pabota
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
54 MomHocTh. EnUHUIBI MOIIHOCTH
t JUHIIBE MOTH https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenosanue "Pacy€t MoIHOCTH, 1
pa3BUBaEMOM IIPU NOIBEME 1O JIeCTHHULIE"
56 IIpocTsie MexaHnn3mel. Peryar. PaBHoBeCue
CHJI Ha pbluare
KonTponbhas pabota no teme «/lapnenue
57 TBEPABIX TE€J, KUAKOCTEN U Ta30B» /
Bceepoccuiickas npoBepouHasi paboTa
Pesepaublii ypok. Pabora ¢ Tekctamu mo
53 TeMe «JlaBieHue TBEPABIX Tell, bubnnorexka [JOK
KUJKOCTEN U Ta30oB» / Beepoccuiickas https://m.edsoo.ru/ff0a4ffe
poBepoyHas pabora
Prryaru B TexHuke, OBITY U IPUPOJIE.
59 JlaGopaTtopHnast pabota «)i/lccnpe;())BiHHe 0.5 Bubmiorexa [IOK
. ' https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHS PbIYara P
60 Pemenne 3amau nmo teme «YcioBus bu6mmoreka [JOK

paBHOBECHUA pblyara»

https://m.edsoo.ru/ff0a48a6




Koadduruent nosesnoro neicTpust
Mexanu3ma. Jlaboparopuas pabota

1 0.5
61 «3mepenue KII/] HakinoHHOM
TIJIOCKOCTHY
62 Pemenne 3amxau mo reme "Pabora, 1 bubmuoreka [JOK
MommHocTh, KITJT" https://m.edsoo.ru/ff0ad4c48
63 Mexanunyeckas 3Heprus. Kunernueckas u 1 bubnunoreka [HOK
MOTEHIMAIbHAS JHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHMsI MEXaHUUECKON 1 bubnnorexa [HOK
SHEPruun https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"JKcrnepuMEHTAJILHOE OIpeIETICHHUE
65 U3MCHEHHSI KHHETHIECKOU U 1 1
MOTEHIIUATBHOM SHEPTUH MPU CKAThIBAHUHT
T€eJa 110 HAKJIOHHOM IJII0CKOCTH"
66 KonTtponsHas pabora no teme «Pabora u 1
MOIIIHOCTb. DHEPTHUsD)
67 PesepsHblit ypok. Pabota ¢ TekcTtamu 1o 1 bubnnorexa [JOK
TeMe "MexaHn4ecKoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1
teme "Pabora. MoutHocTs. JHeprus”
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME




8 KUIACC

KoJsinuecTBO yacoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bceero KO; TPOJILHBIC HpﬁaKaneckne u3yyeHusi oOpa3zoBaTeibHbIE
padoThl padoTbI pecypeni
OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIZ,BITI})IHe 1 bubmorexa LIOK
R — https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsICHEHHE CBOWCTB TBEPAOTO, YKHIKOTO
4 Y Ta3000pa3HOro COCTOSIHUI BeIlecTBa Ha 1
OCHOBE I10JIOKEHUM MOJIEKYJISIPHO-
KMHETUYECKON TEOpUH
5 Kpucramindaeckue 1 aMmopgHbIe Tena 1 bubmiorexa LIOK
p p https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. 1 bubnnorexka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe paciIMpeHne U CKaTHe 1 bubmnorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
3 Temneparypa. CBsi3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBMIKEHHS YaCTHUII
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunwl Tennonepenauu 1 Bubmiorexa [IOK
p https://m.edsoo.ru/ff0a6412
VYpok-koHpepenuus "IIpakTruueckoe
11 HUCTIOIB30BAHUE TETIJIOBBIX CBOMCTB 1 1 bu6mmorexa [IOK
BELLECTB ¥ MAaTEPHUAIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"




12 KonunuecTBo TemnoTsl. Y aenbHas bubnmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIJIOBOTO OanaHca. bubnunoreka [HOK
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopatopnas pabora "HccnenoBanue
14 ;IBJIeIfI/I;I TIC)HHOCI))6MeHa npu CMIC[IHI/IBaHI/II/I buGmorexa LIOK
o o P " https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Tropsiueit BOJAbI
Pacuer konmuecTBa TEIIOTHI,
15 HE0OXO0IUMOTO ISl HATPEBAHUS TeJIa U
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUU
Jlaboparopnas pabota "Onpenenenue bubnuorexa [JOK
16 . "
YIEIBHON TEINIOEMKOCTH BELIECTBA https://m.edsoo.ru/ff0a6bb0
DHeprus ToIUIMBA. Y IeibHas TEIIoTa bubnuorexa [JOK
17
Cropasust https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpACBaHHE
18 KPUCTAJUTMYECKHUX lign VY nenpHas Temuora Bubmorexa IIOK
P ahde https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaGopatopHnas pabota "Onpeznenenue bubnnorexka [JOK
YACJIBbHOU TETJIOTHI TIJIaBJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3zoBaHue U KOHAECHCALMSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
71 napooOpa3zoBaHUs U KOHJEHCAIIUH. bubnnorexka [JOK
3aBUCUMOCTB TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBJICHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
22 abora "Omr en?g:HHe OTHECHTEHLHOI?I bubmmorexa LIOK
P p ' https://m.edsoo.ru/ff0a7628
BJIQKHOCTH BO3/TyXa
23 Pemrenue 3anau Ha onpeneneHue
BIIQXKHOCTH BO3/TyXa
24 [TpuHIUIBI PaOOTHI TETIOBBIX

nsurateneif. [aposas TypOuna. JIpurarens




BHYTPEHHET0 CrOpaHus

75 KIIJI rerutoBoro aBuraresns. TeraoBbie bubmmoreka [JOK
JIBUTATEJIM U 3aIUTA OKPYKAOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

2% 3aKOH COXpaHEHHMS U IIPEBPaALCHUS
SHEPTUH B TEIIOBBIX MpoIleccax
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo

27 TCl\fG "TernoBbie ;I;Iieﬂml I/LEMGHCHI/IG bubmorexa [IOK

N " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BELIECTBa
KontponbHas padota nmo teme "TermnoBbie
28 SIBJICIfI/ISI I/ISMGI;)HGHI/IG arperaTHbIX bubmmorexa [JOK
. " p https://m.edsoo.ru/ff0a86ae
COCTOSTHUM BEIECTBA

29 Onektpuzanus Ten. [[Ba pona
AJICKTPUYECKUX 3apsi0B

30 VYpok-uccrnenoBanue "IaeKTpU3AIMS TEI
WHJYKIWEW U IIPU COPUKOCHOBEHHUH"

31 B3anMopeiicTBue 3apsyKeHHbIX Tell. 3aKOH bubnuorexa [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpsxeHHOCTh

32 IJICKT pl/meCKoro most. I1 I/II)HHI/IH Eubmorexa IIOK

P 1P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3HUIINH SJIEKTPUUECKUX MO
33 Hocutenu snektpuyueckux 3apsjios.
DneMeHTapHbIi 3apsa. CTpoeHue aToma

34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubnnoreka [JOK
COXpaHEHMs DNEKTPUYECKOro 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnorexka [JOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUI TOK, YCIOBUS €T0

36 C mecﬁBOBaHm{ HC’;g‘{HI/IKI/I bubanorexa [IOK

y ’ https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA
37 JlericTBUA SIEKTPUYECKOTO TOKA bubmorexa LIOK
p https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenosanue "Jleiictue




JIEKTPUUYECKOTO MOJISl HA IPOBOJHUKH U
JIURJIEKTpUKN"

39 DNEeKTpUYECKUM TOK B METaJljIax, bubnunoreka [HOK
JKUIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toxka. JlabopaTopHas padora 05 bubnmoreka [JOK
41 "Uzme " ' https:
pPEHUE U PETYIUPOBAHUE CUIIBI TOKA ttps://m.edsoo.ru/ff0a8bd6
DnekTpuyeckoe HanpspkeHue. BonbTmerp.
42 Jlaboparopuas padora "N3mepenue u 0.5 bubnmorexa LIOK
" https://m.edsoo.ru/ff0a9%¢14
peryaupoBaHue HAPsHKEHUS
13 CornpoTHBIICHHE POBOAHKUKA. Y ACIBHOE bubnnoreka [JOK
COIIPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCHMOCTH
44 3IEKTPUUYECKOTO CONPOTUBIICHUS 1 bubnnoreka [JOK
IIPOBOJIHMKA OT €ro JJIUHBI, ILIOaaN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeYEHUs1 U MaTepuana"
45 3aBUCUMOCTD CHJIBI TOKA OT HaIIPSKECHHUSL. bubnnoreka [JOK
3akon OMa 1t yJacTKa 1enu https://m.edsoo.ru/ff0aad44a
Jlaboparopnas pabota "HccrnenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 1 bubnmnoreka [JOK
pe3ucTop, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucTope”
47 [TocnenoBarenbHOE U MapaAJIEIbHOE
COEIMHEHMS TIPOBOJHUKOB
JlabopaTtopHnas pabota "IIpoBepka
48 [IpaBUJIa CJIIOKEHUS HANIPSHKEHUN IIPU 1 bubnnoreka [JOK
IOCIEI0BATENBHOM COEIUHEHUH JBYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopoB”
JlaGoparopHas padota "IIpoBepka
paTopras p DOBEP bu6mmorexa [IOK
49 IIpaBUJjIa JJIs CUJIbI TOKA IIpU 1

napajuieIbHOM COEIMHEHUU PE3UCTOPOB"

https://m.edsoo.ru/ff0aadle




Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA

bubnnoreka HOK
50 Oma 111 pa3InyHOTO COeTMHEHUS 1
IDOBOTHAKOE https://m.edsoo.ru/ff0aaf8a
51 PaGoTta u MOILTHOCTH AIEKTPUUYECKOTO bubnmoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTopHas pabora "OnpeneneHue
bubnunoreka [HOK
52 paboThI U MOLTHOCTH JIEKTPHUECKOTO 1
Toxa" https://m.edsoo.ru/ff0ab3e0
DJNeKTpUYecKre ey 1 MOTPeOnuTen
N bubanorexa LIOK
53 ANEKTPUYECKON SHEPTUU B OBITY. 1
KOpPOTKOE 3aMBIKAHHS https://m.edsoo.ru/ff0ab660
54 [TocTostHHBIE MATHUTBHI, UX
B3aNMO/ICHCTBHE
55 VYpok-uccnenosanue "M3ydyenue nonei bubnnoreka [JOK
MIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MaruauTHOe nojie. MarHuTHOE 110JIe 3eMITH bu6mmoreka [IOK
Y €ro 3Ha4eHHe JIJIsl )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
57 TeMe "DIIEKTPUUYECKHE 3aps/Ibl. bubnuoreka [IOK
3apspKeHHbIE Tela U UX B3aUMOJIEUCTBUSL. https://m.edsoo.ru/ff0abd2c
[TocTosiHHBIN 31eKTpUYeCcKuil TOK"
KonTponbHas pabota mo Teme
"DnexTpruueckue 3apsaabl. 3apsKEHHbIE
o . bubnuoteka [JOK
58 Tena ¥ uX B3auMozeicTBus. [locTosHHBIM hitps:/m.c dSO(I)_Iru /ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas 0 ]
MpoBepoyHas pabora
Pesepubrii ypok. Pabora ¢ Tekctamu mo
N N bubnuorex K
59 teMe "[locTosHHBIHN 3neKTpruecKuii Tok" / httfsJ'I/ /1(1)1 : d:x?r(z If0acdc6
Bcepoccuiickas npoBepouHas paboTta — :
OmneIT OpcTena. MarHuTHoe nose
bubnnorexa [JOK
60 3IEKTPUUYECKOT0 Toka MaruuTHoe nose 1

KaTyliKu ¢ TOKOM

https://m.edsoo.ru/ff0ac1d?2




61

[IpuMeHeHne >EKTPOMArHiuTOB B
texHuke. JJaboparopuas pabora
"U3y4yeHue nelcTBUS MAarHUTHOTO MOJIs HA
MIPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.
Hcnonb3oBanue 351eKTpoaBUraTenc B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancmopre. JlabopaTopHas paborta
"KoHCTpynpoBaHH€e U H3y4eHHE paOOTHI
3JIEKTpOABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

Omnbrtel @apazest. 3akoH
ANEeKTpOMarHuTHOM uHaykiuu. [IpaBuio
Jlenna

64

Onexrporereparop. CriocoObl MOTyYSHUS
JIEKTPUYECKON SHEPTUH.
DNeKTpOCTaHIIMK Ha BO30OHOBIIIEMBIX
HNCTOYHHUKAX SHCPTHUU

65

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DJIEKTPUYECKHE U MarHUTHBIE
SIBJICHUS "

66

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14

67

PesepBHbIit ypok. Pabora ¢ Tekctamu 1o
teme "TernoBbie siBICHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ffO0accSe

68

Peseprubrit ypok. Pabora ¢ Tekctamu mo
TeMe "MarauTHbIE SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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9 KUIIACC

KoJsn4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka
n/n yp Bcero K06H TPOTLHBIC HpﬁaKanecRue u3yyeHusi oOpa3oBaTejbHbIE
padoThI padoThI pecypesr
1 Mexanudeckoe JBrxkeHue. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnuorexa [IOK
MEXaHHUYCCKOT0 ABUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPIMOIMHENHOE IBMKEHUE 1 Bubmnorexa HOK
p p https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOJIMHEITHOE
4 nBikeHne. CpesiHssi © MTHOBEHHAs 1
CKOpPOCTh
5 [IpssMonnHeTHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JIBUJKECHHE. Y CKOpEHHUe https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBMKeHHUsI. ['paduk 1
CKOPOCTH
JIaGopartopHas pabota "Onpenenenne
7 CKO peHI/ISII) TeJ‘If pu aBHopcio E€HHOM 1 1 Bubmoreia HOK
YCKop PH PaBHOYCKOPCHHO https://m.edsoo.ru/ff0adb18
IBIKEHUHN 10 HAKJIOHHOM IUIOCKOCTH
8 CsoOoaHoe nagenue tei1. OneITel I anunes 1
PaBHOMEpHOE IBMKEHME IO OK HOCTH.
9 ITepuon IE ‘{aCll“IOTa 00 ameHHﬂpJ}_][)IfI(HeﬁHaH 1 bubmiorexa IIOK
p p ’ https://m.edsoo.ru/ff0ae176
1 yTJI0Basi CKOPOCTH
10 LlenTpOCTpEMUTENIBHOE YCKOPEHUE 1
. bubnunorexa LIOK
11 IlepBrIii 3axkoH HeroToHa. BekT HIBI 1
cp 3ako foTo ckTop ¢ https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. 1 bubmuoreka [JOK
PaBHOEliCTBYIOIIIAA CHITa https://m.edsoo.ru/ff0ae72a




Tpetuii 3akon Herotona. Cynepno3uiius

bubnunoreka LIOK

13 CHUIL https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnmnoreka HOK
Hprotona https://m.edsoo.ru/ff0aebbe
bubnunorexa LIOK
15 Cuna ynpyroctu. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amgau o reme «Cuita
YOPYTOCTH
17 JlabGopaTtopHas pabora «OrnpeneneHue bubnnorexa [JOK
JKECTKOCTH NPYKUHBD» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHUsD bubmnorexa [JOK
o p https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabora "Ornpezenenue bubmmoreka [JOK
Kod(duImenTa TpeHU CKOIbKCHUS" https://m.edsoo.ru/ff0af8be
1 Pemenue 3aga4 mo teme "3aKkoHbI bubmmoreka IIOK
Hprorona. Cuna ynpyroctu. Cumna tpenus" https://m.edsoo.ru/ff0afb8e
Cuita TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOpEHHUE CBo6opH0r0 bubmaorexa LIOK
’ p A https://m.edsoo.ru/ff0af044
NaJeHus
VYpok-koHdpeperuus "/IBuxenue ten
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conmueunas cuctema). ['anaktuku"
Pemenne 3amau nmo teme "Criia TSDKECTH U bubnunorexa LIOK
24 "
3aKOH BCEMUPHOI'O TSITOTEHUS https://m.edsoo.ru/ff0af5f8
75 [TepBast kocMHUYeCcKasi CKOPOCTb. bubmuorexa [JOK
HesecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUAIBHON TOUKHU.
26 AoOcomroTHO TBEpIOE Tenno. PaBHOBecHe bu6nunorexa LIOK

TBEPIOTO TeJIA € 3aKPEIUIEHHONW OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn

https://m.edsoo.ru/ff0afe36




PaBHOBecHe MaTepuaaIbHOW TOUKH.
AoGcomoTHO TBEpAOE Teno. PaBHOBecHe

27 R .
TBEPAOTO TeJa C 3aKPErIEHHON OChIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
73 Pemenue 3agau mo reme "MOMEHT CHJIBIL. bubmuorexa [IOK
entp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM pabOTE MO
29 Telvf[e "MCXEIHI/I‘ICCK(I))G I[BI/I)KGII-)II/IG Bubmorexa HOK
. " ' https://m.edsoo.ru/ff0b0408
BzaumoseiicTBue e
KoHTpoinbHast pabota 1o Teme
30 "Mexra)lHquCK(E)e IIBIDKEHUE Bubmorexa HOK
N " ) https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynbce Tena. Umnynbe cuibl. 3aK0H
31 CcoX ZHGHI/I?I AMIT nb}cla VYuopyroe u Bubmorexa HOK
p yibea. STpyr https://m.edsoo.ru/ff0b07fa
HEYNpYroe B3auMoJIeCTBUE
Pemenue 3agau o teme "3akoH bubnuoreka [IOK
32 "
COXpaHEHHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"
bu6nmorexa LIOK
4 M
3 eXaHuecKas paboTa H MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U bubnuoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ffObOdb8
JlaboparopHas pabota «Onpenenenue
36 paboTHI CHIIBI TPEHUS TIPH PABHOMEPHOM
JBUKEHUH TeJia TI0 TOPU30HTAIIBHON
MTOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanpHas
SHEPTHs
Kunernueckas sneprus. Teopema o bubmuoteka [IOK
38 N
KUHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE




40 JlaboparopHas pabota «3ydyeHue 3akoHa bubmmoreka [JOK
COXPaHEHUS DHEPTUUY https://m.edsoo.ru/ffOb12fe
41 KonebaTenbHOE IBH)KCHHE U €T0 bubnuorexa [JOK
XapaKTePUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue Koiebanus. BelHyKIeHHBIC bubnmnoreka HOK
koneOanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBIM MasITHUKH
Ypok-uccieaoBanue «3aBUCUMOCTD
44 ns noja KOJ')IIC6aHI/II71 OT KECTKOCTHU Bubmmorexa IOK
p https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl Tpy3a»
45 [IpeBparienue 3HEprun NP MEXAHUIECKUX
KOJ1€0aHUIX
JIaGopartopHas padora «Onpenenenne
46 qaCTopTLI Hpne Ifona Kone6arf)ml1;1 Bubmmorexa OK
P https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MAasITHUKA)»
JIaGoparopHas pabora «IIpoBepka
47 HesaBII)acleocmpne noja IFOHeé)aHHfI rpy3a Bubmiorexa LIOK
PHOZ py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIEHHOTO K HUTH, OT MacChl rpy3a»
Mexannueckue BojHEL. CBOMCTBA
48 MeXaHn4ecKux BOJIH. IIpo1onbHbIe U Bubmorexa HOK
- Hpoa https://m.edsoo.ru/ff0b2 1fe
MONEPEYHBIE BOJIHBI
VYpok-koHpepenus "MexaHuueckue
49 BOJIHBI B TBEpOM Tene. CelicMuueckue
BOJIHEI"
50 3ByK. PactipocTpanenue u oTpakeHue
3BYyKa
51 Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKUI pe30HaHC
53 Ypok-koHpepenmus "YapTpazByk u bubnuorexa [JOK

uH(pa3ByK B IpUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca




[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

bu6nmmoreka [IOK

54 TeMe "3aKoHbI cOXpaHeHUs. MexaHuueckue
p " https://m.edsoo.ru/ff0b25f0
Kosie0aHusl U BOJIHBI
KoHTposbHast pabota 1o Teme "3akoHbI
55 coxpaHeHus. MexaHn4yeckue KojiebaHus u
BOJIHBI"
56 DIeKTPOMarHuTHOE TOJIE. bubmuorexa [IOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypoxk-koudepennus "lkana
53 3JIEKTPOMArHUTHBIX BOJIH. Mcnonbs3oBanue bubnnorexa [JOK
AJEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ff0b2fe6
CBsI3H"
VYpok-uccnenosanue "M3yuenne cBOCTB
59 3J1peKT OMarHuTHBIX BonHy(l:I IIOMOIIIBI0 Bubmnorexa HOK
P " https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenedoHa
60 Pemenue 3agau Ha onpeiesieHUE YacTOTHI U
JUTMHBI 3JIEKTPOMArHUTHOW BOJIHBI
DJNIeKTpOMarHuTHas Ipupoja CBeTa.
61 Cxo orc):TL cBeTa Boml:o}a)me CBOMCTBA bubmoreka LOK
p ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounnku cBeta. [IpssmMonuHeitHoe
62 acIpoCTpaHEHUE CBgTa 3atrmenust ConHua bubmmorexa LTOK
pactpoctp ‘ https://m.edsoo.ru/ff0b3658
u JIyHbI
3aKoH OTpa)K€HUs CBeTa. 3epKaa.
63 PCHIGHI/IePSaJIa‘—I Ha I I/IMGHGI;II/IG 3aKoHa Bubmnorexa HOK
P https://m.edsoo.ru/ff0b38c4
OTpPa)KEHHUS CBETA
64 [Ipenomnenne cBeta. 3aKOH NPEIOMIICHUS bu6muoreka [JOK
CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
yIp P bubmuoteka [IOK
65 Hcrnionbs30BaHKe MMOTHOTO BHYTPEHHETO

OTPAXKCHUSA B OIITUYCCKUX CBETOBOJAAX

https://m.edsoo.ru/ff0b3c5c




JlaGopaTtopHas padota "HcciaenoBanue
3aBHCHUMOCTH YTJIa MPETOMIICHHS

66
CBETOBOI'O JIy4a OT yIJia MaJeHus Ha
rpasuue "Bo3ayX-cTeKkiao""

Ypok-koHpepennus "Vcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b"
bu6nmoreka [IOK
68 JIunzel. OnTUyecKkas cuiia JIMH3bI hitps:/m.edsoo.ru/fi0b32e
. bubnuoreka [IOK
IT

69 OCTPOCHHUE U300paKCHHI B JTMH3AX hitps.//m.edsoo.ru/ff0bd44a
JlaboparopHas pabota "Onpenenenue

70 (OKYCHOTO pacCTOSHUS U OTITUIECKOM bubmorexa LIOK
D S—" https://m.edsoo.ru/ff0b4206

71 Ypok-koH(pepenmus "OnTudeckue bubnnorexa [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'ma3 xak ontuueckas cucrema. 3peHue bubmorexa [JOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenius "JlepexTrl 3peHusl.

Kax coxpanuts 3penue"
PaznoxxeHnue 6emoro cBeTa B CIEKTP.

74 OmnsiTel HetoTOHA. CrioskeHMe E:fi?;;fg;gg}ﬁfoco fle
CHEKTpaJIbHBIX 11BETOB. /lucnepcus ceera PE.AHIL ]
JlabopaTtopHas pabota "OMBITHI 11O

75 pasioKeHUI0 O0eI0ro cBeTa B CIIEKTpP U bubmuoreka [JOK
BOCIIPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaAOJI0/IEHUU Yepe3 I[BETOBbIE GUIBTPHI"

Ypok-npaktukyM "BonHOBBIE CBOMCTBA

76 CBeTa: IUcCIepcHsi, UHTeppepeHus U
mudpaxius'

77 Omneiter Pesepdopa u muranerapHas bubnmnorexa [JOK

MOACJb aToOMa

https://m.edsoo.ru/ff0c12a8




78

[Tocrynatel bopa. Moaens atoma bopa

79 Hcnyckanue v morjonieHrue CBeTa aTOMOM. bubnmnoreka HOK
KBaHThbI. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

30 Ypok-npaktukym "HaliroieHne CrieKTpoB bubnmnoreka HOK
WCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTBHOCTD U €€ BUJIbI bubmorexa LIOK

A 8 hitps://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnast bubnnorexa [JOK

82
MOJICIIb https://m.edsoo.ru/ff0c18ac

83 PanunoaktuBHbIe npeBparieHus. M30Tomns Bubmmorexa HOK

https://m.edsoo.ru/ff0clal4
Pemenue 3agau mo teme: "PagnoakTuBHBIC bubmuoreka [IOK

84 "

[pEBpALICHUS https://m.edsoo.ru/ffOc1b4a

85 [Tepuon monypacmnana
VYpok-koH(pepenuus "PaguoakTuBHbIE

86 HsleyquHs? BIi'IpI;IpOI[e MHCJII/IIII/IHG bubmiorexa LIOK

" ’ ’ https://m.edsoo.ru/ff0c2126
TEXHUKE

37 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS bubmuoreka [IOK
3apsiI0BOT0 M MacCOBOI'0 YHCET https://m.edsoo.ru/ff0c1c58
DHeprusi CBI3u aTOMHBIX sifiep. CBs3b bubmmoreka IIOK

88
MacChl M DHEPTUU https://m.edsoo.ru/ff0c1d7a

89 Pewenue 3anau no reme "SAnepHeie
peakiuu"

90 Peakuuu cunTte3a u neneHus saep. bubnuoteka [JOK
Wcrounnku sneprun CoHIA 1 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepeHuus "SnepHas sHepreTUKa.

91 JleficTBHS paiuOaKTUBHBIX U3Jy4YE€HU Ha
JKUBBIE OpPraHU3MBbI"

[ToaroroBka Kk KOHTPOIBHOM paboTe MO
A " P P bubnuorexa [IOK
92 TeMe "DIEKTPOMArHuTHOE TI0JIE.

SJ'ICKTpOMaF HUTHBIC BOIHLI. KBaHTOBEIS

https://m.edsoo.ru/ff0c223e




sBieHus"

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TOJIE.

93 1
DJeKTpoMarHuTHbIC BOJIHBI. KBaHTOBEIE
SIBJICHUS"
94 [ToBTOpenue, 06o6meHue. Jlaboparopusie 1 1 bubmmoreka [JOK
pabotsl o Kypey "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IT eHue, 00o0menue. Pemenne
95 e:::li{Te(;II){bII{f 1/1, I(C)a‘?eCI:IFIB:II{/IHHX ;I :[I;I 110 TEME 1 Bubmiorexa IOK
%,) " g https://m.edsoo.ru/ff0c2572
TennoBbie MPOIECCH
IToBTOpenue, o6o6meHue. Pemenue
P ’ Hl bubnnorexa [IOK
96 pacCUETHBIX U KQUECTBEHHBIX 3aa4 110 TEME 1
" <y https://m.edsoo.ru/ff0c2a22
KIIJI TenioBBIX ABUTaTEICH
IToBTOpenue, 060061eHNEe. Pemenne
97 a<:]?1TeTII){I’I;I;(/I u Ka‘IeCHTIB:HHHLIX ;:z[:tlf 10 TeMeE 1 Bubmorexa HOK
p > https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK
98 [ToBTOpenue, o6ob6menue. Jlaboparopusie 1 1 bubnmnorexa [JOK
pabotsl o Kypey "CBeToBbIe siBIEHUS" https://m.edsoo.ru/ff0c2c52
IToBTOpenue, 06001eHNEe. PaboTa ¢
99 TGKCTaE/II/I o TeMe f'ICI%aKOHL,I COXpaHECHUS B 1 Bubmorexa IOK
" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTrOopenue, o6o0mmenue. Padora ¢ 1 bu6mmoteka [IOK
TekcTaMu 110 TeMe "Kojebanus 1 BOJIHEBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06o6menue. Padora ¢ 1 bu6nmorexa LIOK
TekcTamMu 110 TemMe "CBETOBEIC SIBJICHHSA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 1o Teme "KBaHToBas U siepHast 1
¢buzuka"
OBIIEE KOJIMYECTBO HACOB I10 102 27

[TPOTPAMME







MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

pasiiiaTtb SBJICHHUA IIO0 OIIMCAHUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

1.3

pacrio3HaBaTh IpOSBICHHE M3YYEHHBIX (DU3MYECKUX SBJICHUH B
OKpY’KalolleM MHUpPE, B TOM 4YHcie (pU3MUECKUE SIBICHUS B MPHUPOJIE,
IpU 3TOM NEPEBOIUTH MPAKTUYECKYIO 33Jauyy B Y4eOHYIO, BBIICIATH

CYILECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUYECKUX SIBJICHUN

1.4

ONHUCBHIBATh HU3YyYCHHbIE CBOMCTBA Tel U (U3HYECKHE SBICHMA,
UCHONB3Yysl (U3MYECKWE BEIUYMHBI, IMPU OMNHCAHUU MPABUIBHO
TPAaKTOBaThb (PU3MUECKUH CMBICH HUCHONb3YyEeMbIX BEJIMYMH, MX
0003Ha4YeHMs] M €IMHULBI (PU3NYECKUX BEIMYUH, HAXOAUTh (POPMYIIHI,
CBS3BIBAIOIME  JIaHHYIO  (DU3MYECKYI0 BEIMYUHY C  JIpYTUMH
BEJIMYMHAMHU,  CTPOMTb  TIpaQUKM  H3YYEHHBIX  3aBUCHUMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

L.5

XapaKTCPU30BaTh CBOMCTBa TCII, (I)I/ISI/I‘ICCKI/IC SABJICHUSA W IIPOLICCCHI,
HCIIOJIB3YsA H3YYCHHBIC 3aKOHBI, IIpU OJTOM JaBaTb CJIOBCCHYIO
(I)OpMy.HI/IpOBKy 3aKOHa H 3allMChIBATh €ro MaTeMaTu4CCKOC

BBIPAKECHHE

1.6

OOBSICHATh (PU3MUECKUE SIBICHUS, NPOLECCHl U CBOMCTBA TEl, B TOM
yhclle U B KOHTEKCTE CHUTyallud MPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATb IPUYUHHO-CIEACTBEHHBIE CBA3H, CTPOUTH
o0bsicHeHHE U3 | — 2 JJOTHYECKUX IIaroB ¢ ONMopoi Ha 1 — 2 U3y4eHHBIX
cBOWcTBA  (U3MYECKUX  SBICHUH, (QU3MUECKUX  3aKOHA WU

3aKOHOMECPHOCTH

1.7

pemarh pacuy€THble 3a7aud B 1 — 2 NEUCTBUS, UCIOIb3Yyd 3aKOHBI U




dbopMyIibl, CBSI3bIBarONIME (PU3UUECKHE BEIMYMHBI: HA OCHOBE aHAIIM3a
YCIOBHS ~ 3a/ladd  3alMChIBATh KPaTKOE YCJIOBHE, IOJICTaBIAThH
¢u3nveckre BeNUYMHBI B (JOPMYJIBI U IPOBOJIUTH PACUETHI, HAXOAUTh
CIpaBOYHBIC JTaHHBIC, HEOOXOAUMBIC JIJISl PEIICHHs 33a]ad, OI[CHUBATh

PEAUTUCTUYHOCTH MOTYICHHON (PU3UUYECKON BETUIHHBI

1.8

pacrio3HaBath MpPOOJIEMbI, KOTOPHIE MOXXHO PELINTh MpPU ITOMOIIU
(Gu3nyeckux MeTOJOB, B OINUCAaHUM MCCIEIOBAaHUSA  BBIICIATH
IIPOBEPSIEMOE IIPEATIOIOKEHHE (rumnoresy), pasinuyarb u
MHTEPIPETUPOBATH MOJYYCHHBII pPe3ysbTaT, HAXOJUTh OLIMOKU B X0J1€

OIIbITA, ACJIATh BBIBOJLI I10 €0 pE3yjibTaTaM

1.9

MPOBOAMUTH OMBITHI O HAOMIOACHUIO (U3UYECKUX SBICHUM WU
(GU3HYECKUX  CBOWCTB T  (OPMYITUPOBATH  IMPOBEPSCMEBIC
NPENNoNIOKeHNUs,  cobupaTh  yCTAaHOBKY U3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (OPMYIUPOBATH BHIBOIBI

1.10

BBINOJIHATh MPSIMbIE HU3MEPEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX M
uu(ppoBbIX NTPUOOPOB, 3aMUCHIBATH IMOKa3aHHUS MNPUOOPOB € Y4ETOM

3aJJaHHOM aOCOTIOTHOM MOTPEIHOCTH U3MEPEHUI

1.11

IPOBOJUTH UCCIIEJOBAHUE 3aBUCMOCTH OJTHOM (PU3MUECKON BETHMUMHBI
OT APYrod C MCHOJIb30BAaHUEM IPSMBIX W3MEPEHHU, Yy4aCTBOBAaTb B
IUIAaHUPOBAaHUM y4eOHOTO MCCIEIOBAaHUS, COOMpaTh YCTAaHOBKY H
BBITNIOJHATh U3MEPEHUs, CIeays NPeNIOKEHHOMY TUIaHy, (GUKCHpPOBaTh
pe3ysbTaThl MOJYYEHHOM 3aBHCUMOCTH (PU3MUECKUX BEJIWYHH B BUJIE
MpeJIOKEHHBIX Ta0ONuIl U TpaduKOB, AeNIaTh BBIBOJBI IO PE3yJibTaTaM

HUCCICA0BaHUA

1.12

MMPOBOAWUTE KOCBCHHBIC HW3MCPCHUA q)HSI/I‘—IeCKI/IX BCJIIMYHH, CJICayd
Hpe,E[JIO)KCHHOﬁ HHCTPYKIUU: IIPU BBIITOJHCHUU H3MCpCHHI>i CO6I/IpaTL
SKCIICPUMCHTAJIBHYI0O YCTAHOBKY W BBIYUCIIATH 3HAYCHUC HCKOMOM

BCJINMYHHBI

1.13

CO6J'IIOI[aTL npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a060paTOPHBIM 000pyI0BaHUEM

1.14

yKa3bIBaTh NMPUHLHUIIEI IEHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapakTepu3oBaTh MPUHIUNBI JCHCTBUA M3Yy4EHHBIX NPHUOOPOB U
TEXHUYECKHUX YCTPOWUCTB C MOMOUIBIO UX OMMCAHUSA, UCIIONb3Yys 3HAHUS

0 CBOWCTBax (DM3MYECKUX SBICHUW W HEOOXOoauMble (U3HUYECKUE

3aKOHBI 1 3aKOHOMCPHOCTHU




1.15

OPUBOANUTH TNPHUMEPHl (HAXOAUTh HWHPOPMALMIO O TpUMEpax)
MPAKTHYECKOTO MCIOJIb30BaHHs (DPU3NYECKUX 3HAHUN B MOBCEIHEBHOM
YKU3HU 7151 obecriedeHnst 6€30MacHOCTH TPU OOpalieHH: ¢ TprudopaMu
U TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHSI 3JI0POBbsl U COOJIFOICHHSI

HOPM DKOJIOTUYECKOTO MOBEJCHMSI B OKPYIKaIOLIEHN cpesie

1.16

OCYILIECTBIISATh OTOOP MCTOYHUKOB MH(pOpManuu B ceTu MHTEpHET B

COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIlpOCOM, HAa OCHOBE
UMEIOIIMXCA 3HAHUW M IYTEM CpPAaBHEHMS DPA3IM4YHBIX HCTOYHHUKOB
BBIJICJIATE HMH(OpMAIMIO, KOTOpas SBISIETCS NPOTUBOPEUYMBOM WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HUCIIOJIB30BAaTh IIpu 3a,[[aHI/II71

Hay4HOIIONYJIIPHYKO  JIUTEPATYPY
CIIpaBOYHbIEC MaTepHUabl, pecypcsl cetu MaTepHeT, Bnaners npuéMamu

BBIIIOJTHCHHUH y‘le6HHX

¢usnyeckoro  coaepykaHus,
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHusi HHOOPMAIMK U3 OJHOMN

3HaKOBOM CHUCTEMEI B APyryro

1.18

co3aBaTh COOCTBEHHbIE KpaTKWE€ MHCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB MHPOpMaLUU (PU3UYECKOTO COJIEPKAHMS,
B TOM 4YHCJI€ MYOJWYHO JeJaTh KpaTKHWe COOOIIEHHS O pe3yibTaTax
OPOEKTOB WM Y4YEOHBIX HCCIEAOBaHWMA, NpU 3ITOM T'PaMOTHO
UCTOJIb30BaTh HU3YYCHHBIH MOHATHHHBIA amnmapar Kypca (U3HKH,

COIIPOBOXKAATh BBICTYIIJICHUC HpCSCHTaHI/Ief/i

1.19

IIpU BBIITOJIHCHHUH y"le6HLIX IIPOCKTOB " I/ICCHGJIOBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBUU C IIOCTABJICHHBIMHU 3ajjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HeﬁCTBHﬁ, aJICKBATHO OICHHUBATH

TpyIIIBI,
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX

COOCTBEHHBIH BKJIaJg B ACATCIIbHOCTD BBICTpanBaTh

8 KUIACC

Kon
IPoBEepPsAEMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1

HCIIOJIB30BaTh ITOHATHA

1.2

pa3jindaTtb ABJICHHA 110 ONHCAHHUIO HUX XaAPAKTCPHBIX CBOMCTB M Ha

OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE




1.3

pacrio3HaBaTh IPOSBICHHE W3YYCHHBIX (U3NYECKUX SBICHUH B
OKpYXarollleM MHpE, B TOM uucie (U3NYecKUe SBICHHUSI B IPUPOJIE,
IPU 3TOM TEPEBOIUTH MPAKTHUYECKYIO 337ady B Y4eOHYIO, BBIICISATH

CyIIIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABIICHUN

1.4

ONUCBHIBATh HU3YyYCHHbIE CBOMCTBA Tel U (PU3UYECKHE SBICHMUS,
UCTIONB3Ysl (U3NYECKHE BEJIMYMHBI, TpPU ONUCAHUU IPABHIBHO
TPAaKTOBaTb  (PU3MYECKUH  CMBICA  MCIOJB3YEMBbIX  BEJIHUYMH,
0003HauCHHS ¥ €IUHULIBI (PU3UUECKUX BEITUYMH, HAXOIUTH (DOPMYIIBI,
CBA3BIBAIOIME  JIAaHHYIO  (DU3MYECKYI0 BEIMYUHY C  JIPYTUMH
BEIMYMHAMH,  CTPOUTh  TpadUKd  HM3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYCCKUE SIBICHHUS W IPOIECCHI,
WCIIONIb3ysl MW3Y4YEHHBIC 3aKOHBI, IIPU O3TOM J1aBaTb CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHAa M  3alUChIBaTh €ro0  MaTeMaTH4eCKoe

BBIPA’XXCHUC

1.6

OOBACHATh (PU3NYECKUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE  CHUTyallMi IMPAaKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1 —
2 JIOTMYEeCKUX INaroB ¢ NOMOIIBI | — 2 H3y4eHHBIX CBOMCTBa

(bI/ISI/I‘leCKI/IX HBHGHHﬁ, (I)I/ISI/ILIGCKI/IX 3aKOHa UJIM 3dKOHOMEPHOCTHU

1.7

pemiate pacu€THble 3a1aud B 2 — 3 JEWCTBUS, UCIONB3Yys 3aKOHBI U
(bopMmyIbl, cBA3bIBatOLIME (PU3NYECKHE BEIMYMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3aJ1aul 3aIllUCBIBATh KPATKOE YCJIOBUE, BBISABIATH HEAOCTATOK
JMaHHBIX JJIS peIleHUs 3aJaud, BBIOMpATh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble Al €€ pelleHus, MPOBOJUTh Pacdy€Tbl U CPABHUBATH
MOJy4eHHOE 3HaueHHWe (U3NYECKOH BEIMYMHBI C H3BECTHBIMHU

JaHHBIMHA

1.8

pacCrio3HaBaThb HpO6HCMBI, KOTOPLIC MOXHO PpCHINTh IIPpU ITOMOIIU
(1)I/I3I/I'-IGCKI/IX METOOOB, UCIIOJb3Yys OMUCAHUC UCCIICAOBAHUA, BBIACIATH
MMPOBEPACMOC MNPCAIIOJIOKCHUEC, OLUCHUBATH IIPABUJIBHOCTL IOPAIKA

MIPOBEICHUS UCCIICIOBAHMUSI, JIeJIaTh BHIBOJIBI

1.9

IPOBOANUTH OMBITHl IO HAOMIONCHHIO (U3UYUECKUX SIBICHUN WM
¢u3nyeckux ~ CBOMCTB  Tel:  (OpPMYNIHPOBaTH  IpOBEpseMble
NPEANONIOKEHUS,,  COOMpaTh  YCTAaHOBKY W3  TIPEIUIOKEHHOTO

000pyI0BaHUs, ONUCHIBATH X0/ ONBITA U (HOPMYITUPOBATH BBIBOIBI




1.10

BBITIOJIHATh MPSIMbIE HM3MEPEHUSI C UCIOJIb30BAHUEM AaHAJIOTOBBIX
npuOOpPOB U aTYMKOB (PU3UUECKHUX BEIMYUH, CPABHUBATH PE3YJIbTAThI

MU3MEPEHUH ¢ YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

1.11

MIPOBOJIUTH MCCIIEJOBAHUE 3aBUCMOCTH OJTHOM (PU3MUECKON BETHMUMHBI
OT JApPYrol ¢ HCIOJNBb30BAHUEM INPSAMBIX H3MEPEHUH: IUIAHUPOBATh
UCCIIeIOBaHUE, COOMPATh YCTAHOBKY W BBIIIOJIHITH U3MEPEHHUSI, CIIEAYs
IPEUIOKEHHOMY IUIaHy, (UKCHpPOBATh pE3yJlbTaThl IOJTY4YE€HHOU
3aBHCUMOCTH B BHUJAE TaOmuI] W rpaduKoB, JAeiaTh BBIBOJIBI IIO

pe3yjibTaTaM UCCICIOBaHUA

1.12

MMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIIMYHH:
IJIAaHUPOBATb U3MCEPCHUS, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaeaysa HpGI[JIO)KGHHOfI HHCTPYKIIMK, W  BbIYUCIATH 3HAYCHHUC

BCINYHHBI

1.13

coOnrofarh IpaBWia TEXHUKM Oe3omacHocTH mpu pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

XapaKTepu30BaTh NPUHIUNBI JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OITOPOM HA MX ONUCAHUSA, UCIIOIb3YS 3HAHUSA
0 cBoiicTBax (u3MuyecKUX SBICHUH M HeoO0XoauMmble (U3NYECKUE

3aKOHOMEPHOCTHU

1.15

pacno3HaBaTb IMPOCTbIC TECXHHUYCECKUC YCTpOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pI)I Mo CXeéMaM M CXEMATUYHBIM PUCYHKaM, COCTABJIATH CXCMBbI
QJICKTPHUICCKUX Lelell ¢ IoclIedoBaTelIbHBIM | napaJijieJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinyas YCJIOBHBIC 0003HaUYCHHUS

9JICMCHTOB JJICKTPUYCCKUX Lemnei

1.16

OPUBOANUTH TNPHUMEpHl (HAaXOAUTh HWHPOpPMALMIO O TMpUMepax)
MPaKTUYECKOTO UCIIONB30BaHUs (PU3NIECKUX 3HAHHH B ITOBCEIHEBHOU
KU3HU JJ1s1 o0ecrieyeHns 0€30MacHOCTH MU OOpallleHuH ¢ IpubopaMu
¥ TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbsI M COOTIOACHUS

HOPM 35KOJIOTHYCCKOI'O IMMOBCACHHU B OKPYH(aIOLHCﬁ cpeac

1.17

OCYIIECTBIISATh MOUCK MH(pOpMalU (PU3NUECKOTO COACpPKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM U IIYTEM CpaBHEHMS
JIOTIOJIHUTEbHBIX HCTOYHUKOB BBIACIATh HHGPOpPMALHIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIIONIb30BaTh IPH  BBIMOJIHEHUM YYEOHBIX 3aJaHUil  Hay4YHO-

HOMYJSIPHYIO JINTEpaTypy (DU3MUYECKOTO COACpXKaHMSA, CHpPAaBOYHBIC




Marepuayibl, pecypcbl cetu  MHTepHer; Bianerb  npuéMamu
KOHCIIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus MHPOpPMAIMK U3 OJHOMN

3HAKOBOHM CUCTEMBI B IPYT'yIO

1.19

co3/aBaTh COOCTBCHHBIE MUCHMEHHBIC U KPATKHUE YCTHBIE COOOIIEHUS,
0000mas MHPOPMAIMIO W3 HECKOJBKUX HMCTOYHUKOB (HHU3UIECKOTO
COJICp)KaHUs, B TOM 4YHCJIEC NYyOJIMYHO TPEICTABISATH PE3YyIbTATHI
MPOCKTHOM WJIM  MCCIIEIOBATEIbCKOW JCATEIBHOCTH, TIPH OTOM
IPAMOTHO HCIIOJIB30BaTh H3Y4YEHHBIM NOHATUHHBIM ammapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI>'I

1.20

9 KIIACC

IpY BBIIOJHEHWN YYEOHBIX MPOEKTOB M HMCCIEIOBAHWN (PU3MUECKUX
IPOLIECCOB PACIPENEIATh OOS3aHHOCTH B IpYIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMM 33J1a4aMy, CJIICIUTH 32 BBIITOJIHEHUEM IUIaHA JAEUCTBUI
U KOPPEKTUPOBAaTh €ro, aJIeKBaTHO OLICHWBAaTh COOCTBEHHBIM BKJIaa B
JIEeATEIIbHOCTh IPYIIIBI, BBICTPANBaTh KOMMYHHKaTUBHOE

BSaHMOHeﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCulaTh KOH(i)J'II/IKTbI

Kon
IpoBepPsAEMOro
pe3yJabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

1.1

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATUS

1.2

pas3indaTtb SABJICHUSA IO OIMMCAHUIO HMX XapaKTCPHBIX CBOMCTB MW Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (I)I/ISI/UICCKOC SABJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE HW3YYEHHBIX (PU3MUECKUX SIBJICHUI B
OKpY’KalolleM MHUpE, B TOM 4Hcie (u3nyecKue sBJICHHs B MPUPOE,
IIpU 3TOM NEPEBOIUTH MPAKTUYECKYIO 33aJauy B Y4eOHYIO, BBIICNATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKN) PUZNUECKUX SIBICHUN

1.4

ONKCHIBATh W3YYCHHBIE CBOWCTBA TeN M (U3HUYECKHE SIBJICHUSA,
UCTONB3Yysl (PU3MUECKHEe BENMYMHBI, NIpPU ONHCAHUU MPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HUCIONB3YEMBIX  BEIWYHH,
0003HauCHHSI U eIUHUILbI (PU3HMUECKUX BEJIWYHMH, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTh  TpadUKd  M3YUYEHHBIX  3aBHUCHUMOCTEH

(UBUYECKUX BETUYUH




1.5

XapaKTepu30BaTh CBOMCTBA TeJ, (DM3MUECKHE SIBICHHUS WU TPOIECCHI,
UCIONIB3YSl HW3YYEHHBIE 3aKOHBI, MPU OSTOM JaBaTh CIOBECHYIO
GOpMyIMPOBKY 3aKOHA U  3alHCHIBaTh €r0  MaTeMaTH4YeCKOoe

BBIPAKCHUC

1.6

OOBSCHATh (PU3MUECKUE MPOLIECCHl U CBOMCTBA Tel, B TOM YUCIE U B
KOHTEKCTE CUTyallull  IPAKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh IIPUYMHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JOrM4ecKux ILIAaroB C IOMOIIbIO 2 — 3 HU3YyYEHHBIX CBOWCTBA

(1)I/ISI/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemats pacy€THble 3agauM (omuparomuecs Ha cuctemy M3 2 — 3
YpaBHEHMI), MCIOJNB3Ys 3aKOHbl U (OPMyJIbl, CBS3bIBAIOIIUE
(Gu3nyeckue BEIMYMHBL HAa OCHOBE aHalIM3a YCIOBHUA 33Ja4yd
3allUCBIBaTh ~KPAaTKO€ YCJIOBUE, BBIABIATH HEAOCTAIOIIUE MU
M30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUId peLIeHHs, NMPOBOAMTH PACUYEThl U OLEHUBATh PEATUCTUYHOCTD

MOJyYEHHOTO 3HaYCHUS (PU3NIECKOIN BETMUNHBI

1.8

pacnno3HaBaTb HpO6J'I€MLI, KOTOpPBIC MOJKHO PCHIUTh IIPU IMOMOIIHU
(1)I/I?,I/ILI€CKI/IX MCTOAOB, UCIIOJIB3YsA OMHUCAHUC UCCICAOBAHUA, BBIACIIATH
MMPOBCPACMOC TPCATIONIOKCHUEC, OUCHUBATL IMPABUIIBHOCTL IIOPSAAKA
MNPpOBCACHUA HUCCICHOBAHHA, [JCJIaTb BbIBOJAbI, HWHTCPIPCTUPOBATDH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

1.9

MPOBOANWTH OMNBITHI 10 HAOMIOACHUIO (PU3UYECKUX SBICHUM WU
(Gu3HYECKUX CBOMCTB TEJ: CaMOCTOSITENbHO COOMpaTh YCTAaHOBKY W3
M30BITOYHOTO Habopa 00OpyIOBaHMS, OMHCHIBATH XOJ OIBITA U €ro

pe3ynbTaThl, GOPMYINPOBATh BHIBOJIBI

1.10

OPOBOJIUTh TPU HEOOXOAMMOCTH CEpPHI0 MPSAMBIX HM3MEPEHMH,
ompenensis CpeaHee 3HA4YCHHE H3MepseMol BenuduHbl ((OKyCHOE
paccTosHUE CcOOHMparollel JMH3bI), 0OOCHOBBIBaTH BBHIOOP cIlocOOa

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (DU3UYECKUX BEITUYUH C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHHUM: IUIAHUPOBATh HCCIEIOBAHMUE,
CaMOCTOSITEIbBHO COOMpaTh YCTAaHOBKY, (UKCHPOBATH PE3yJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (U3MUYECKUX BEIMYMH B BHJE TaOIUIN

rpaduKoB, IeaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (1)I/ISPI‘-IGCKI/IX BCINYHH:




IUIAHUPOBATh W3MEPEHHUs, COOUPATh HKCHEPUMEHTAIBHYIO YCTAHOBKY
U BBIIOJNHATH W3MEPEHUs, CIeAys INPEUIOKCHHOM HWHCTPYKLMH,
BBIYUCIIATh 3HAYCHHWE BEIWYMHBI W AHAJIU3UPOBATH IIOJYYCHHBIC

pPe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU N

1.13

CO6J'IIO,I[aTB ImpaBujia TCEXHHUKHU 0e30macHOCTH IpH pa60Te C

J1a0opaToOpHBIM 000pyI0OBaHUEM

1.14

pasinyaTh OCHOBHBIE IMPHU3HAKM HM3YYEHHBIX (DU3MYECKUX MOJEIeH:
MaTepHaibHas TOYKa, a0COIIOTHO TBEPIOE TENO, TOUCUHBIH MCTOYHHUK
CBeTa, JIy4, TOHKas JINH34, IUIAHETapHas MOJEJb aroMma, HYKJIOHHAas

MOZCIIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh IPUHLUIBl JEHCTBUS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA MX ONMUCAHUA, HCIIOJb3Ys
3HaHUS O CBOMCTBax (U3MYECKUX SBICHUH U HEOOXoIUMble

¢uznyecKrue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMaTHUYHbIE PHUCYHKH H3YUEHHBIX
TEXHUUYECKUX YCTPOWCTB, M3MEPUTENIBHBIX npubopoB "
TEXHOJIOTMYECKUX IPOLECCOB NPHU PEIIEHUU Y4YEOHO-IPAKTHUECKUX
3ajjay, ONTHYECKUE CXEMBbI JUIsl TOCTPOEHUS] U300pakeHUH B IIIOCKOM

3epkajie u coOuparoIeii TuH3e

1.17

OPUBOANUTH HpUMEpPbl (HAXOAWTH HHPOPMALMIO O TMpUMepax)
MPaKTUYECKOTO MCIOB30BaHNS (PU3NIECKUX 3HAHUH B MTOBCETHEBHOM
KHU3HU [T obecrieueHus: 6e30acHOCTH pU 00palieHnu ¢ TpudbopaMu
U TEXHUYECKHMMH  YCTPOWCTBaMH, COXPaHEHHs  3[0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTHYCCKOTO IMOBCACHHUA B OKp}I)KaIOH_[Cﬁ cpeac

1.18

OCYIIECTBIISATh OUCK MH(pOpMannu (PU3MUECKOTro COMEpKaHUsI B CETH
WNutepuer, camocTosTenbHO (OPMYNIHpPYST TIOMCKOBBIM  3ampoc,
HAaXOOUTh  IIYTU  OMNPEIEICHHUS  JOCTOBEPHOCTHM  IOJYYEHHOM
nH(pOpMalui HAa OCHOBE HMEIONIMXCS 3HAHWW W JOTOJTHHUTEIIBHBIX

HCTOYHHUKOB

1.19

UCIONIb30BAaTh TPU  BBIMOJHEHUHM Yy4eOHBIX 3aJlaHUil  Hay4dHO-
HOMYJSIPHYIO JIUTEPaTypy (U3MYECKOTO COJAEp)KaHUs, CIIPaBOYHBIC
MaTepuainbl, pecypcel ceth  MHTepHeT; BnageTh  NpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus MH(GOpPMAIMU U3 OJHOMN

3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

CO31aBaTb COOCTBEHHBIC INHCHMEHHBIC M YCTHBIC COOGH.[CHI/ISI Ha




OCHOBe HH(OpPMAIMK M3 HECKOIBKHUX HCTOYHHUKOB (DU3NYECKOTO
COZIEpPKaHMs, ITyOJIMYHO TNPEICTABIATh PE3yIbTaThl MPOSKTHON HIIH
UCCIIEIOBATEIBLCKON JESITeIbHOCTH, IPU TOM I'PaMOTHO MCIOIb30BAThH
U3y4YCHHBIH MOHATHHHBIA amlmaparT H3y4yaeMoro paszaena (Gpu3uku u
COMPOBOXKIATh BHICTYIUICHHE TPE3CHTAlMeH ¢ y4€TOM OCOOCHHOCTEH

aAyaIUuTOPUU CBEPCTHUKOB

1.21

IPU BBINOJHEHUN Y4E€OHBIX MPOEKTOB U HCCIENOBaHUI (U3MUECKUX
MPOIIECCOB PACHpPEACATh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MOCTaBJICHHBIMM  3aJadyaMH, CJIEIWTh 32 BBIIOJHEHHEM IUIaHA
JIEUCTBUM M KOPPEKTUPOBATH €T0, aJIEKBAaTHO OLICHUBATh COOCTBEHHBIIN
BKJIQJ B JI€ATEIbHOCTh TPYIIbI, BBICTPAaUBAaTh KOMMYHUKATHBHOE

B3aMMOJICICTBHE, IPOSABIISAS TOTOBHOCTD pa3peliaTh KOHPIUKTbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kox
pasjaeia

Koa yiemenra

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

OU3NKA U EE POJIb B ITO3HAHNHM OKPYXAIOIIET'O MUPA

1.1

®duzuka — Hayka O TMpupoje. SIBIEHUS NPUPOJIBL.
duznueckre  SBICHUS:  MEXaHUYECKHE,  TEIUIOBHIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBbBIC

1.2

@duznyeckne  BenMUMHBL.  M3mepeHue  pusmUeckux
BenuuuH.  Ousmueckue  npubopel.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

EcrecTBeHHOHAYYHBII METOJl TO3HAHUA: HAOIIOICHNUE,
[IOCTAaHOBKAa HAy4YHOT'O BOIPOCA, BBIIBUKEHUE THUIIOTE3,
AKCIIEPUMEHT [0 TPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha6moz[aeMor O SABJICHUSA

1.4

Onucanue pU3NYECKUX SBICHUI ¢ MOMOLIBIO MOJIEen

1.5

[TpakTiueckue paboThI:

Hi#HParf##l13Mepenne pacCTOSHUM.
#HiHPart##3mepenue o0béMa KHUAKOCTU U TBEPAOIO
Tena.

#HHPar###Onpeienienne pa3MepoB MajbIX TeJl.
##H#Parf##l13mepeHne  TeMreparypbl IIpU  IOMOIIM

KUJKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATypPbl

INEPBOHAYAIJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

2.1

#HHPar###CTpoeHre BellecTBa: aTOMbl M MOJIEKYJIbI, UX
pasmepsl. OIBITHI, T0Ka3bIBAIOLINE JUCKPETHOE CTPOCHUE

BE€IICCTBA

22

###Par### /[ Brokenne yactun BemecTBa. CBA3b CKOPOCTH
JIBW)XEHUS 4YacTULl C TeMmIepaTypoud. bpoyHOBCKoe

nBkeHue, muddysus

2.3

B3anmoneiicTBre YacTHI BELIECTBA: IPUTSHKEHUE U




OTTAJIKUBAaHHUC

HiH#Parf##ArperaTHple COCTOSIHUSL BEIIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTeH M TBEPABIX (KPUCTAJUIMYECKUX) TeJl.

24 B3auMoCBsA3p MEXIy CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSAX W WX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
###Par###OLeHKa auamMeTpa atoMa METOJOM DPsiioB (C
UCTIOJIb30BaHuEeM (GoTorpaduii).

2.6 H#HAP ar###ONBITH o HaOII0IEHUIO TEMJIOBOT'O

pacIIMpEeHHs Ta30B.
HHHPar###ONbITEl 10 OOHAPYXKEHUIO JEUCTBUS  CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBIDKEHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#HH#HParf#HH#CKOpPOCTbD. Cpennsia CKOPOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu u BpeMeHu
JIBYDKEHUS
SIBnenue unepunu. 3aKoH uHepLMK. B3anmoneicTaue Ten
33 KaK IpUYMHA U3MEHEHHsI CKOPOCTH JBHKEHHU Tell. Macca
KaK Mepa MHEPTHOCTH Tela
34 ##HPart##InotHocts BemiectBa. CBs3p IUJIOTHOCTU C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BEMa BellecTBa
3.5 Cuna kak XxapakTepUCTHKa B3aUMO/IEHCTBUSA TEIN
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cumibl ¢
' MOMOIIBIO JMHAMOMETpa
37 HiHPar###sIBnenne TaroteHuss U cwia Tsokectd. Cual
' TSDKECTH Ha ApYyrux miaHeTtax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHHE CKOJNBXKEHHS U TPEHHUE IOKOSL.
' TpeHue B mpupoie U TEXHUKE
3.9 #i#HPar###CrioxkeHue CUJI, HAaMpaBlI€HHBIX MO OJHOMU

npsMoid. PaBHoIelCTBYIOIIAS CHIT




3.10

[TpakTuyeckue pabOTHI:

OnpeneneHnue CKOPOCTH  PAaBHOMEPHOTO  JABHXKEHUS
(wapuka B JKHJOKOCTH, MOJEIM  DJIEKTPUUECKOTO
aBToMOOmWIsE M Tak janee). OmnpeneneHue cpeaHei
CKOPOCTH  CKOJBXEHHS Opycka WIM IIapuka 10
HAaKJIOHHOM  minockoctu.  OmpeneneHue  MIOTHOCTH
TBEPAOTO TeJa. OnbITHI, JEMOHCTPUPYIOILIHNE
3aBHCHUMOCTh pacTsbkeHus (IedopManuu) MPYKUHBI OT
OPWIOKEHHON  cuibl.  ONBITBI,  JEMOHCTPHUPYIOIINE
3aBHCHUMOCTh CHUJIBI TPEHHUS CKOJIbKEHHUS OT Beca Teja U

XapakTepa COPUKACAIOIIMXCS TIOBEPXHOCTEH

3.11

®Ou3ndecKue SBICHHUSI B npupoac: NpuMeEpbl JABHKCHUA C
PasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOH mpupoae,

JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpOﬁCTBaZ JAUHAMOMCTP, HOAIIHUITHUKHU

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

HaBnenune TtBEpHoro Tena. CrocoObl yMEHbBLIEHUS H

+ YBEJIMYEHUS J1aBICHUs
49 JlaBnenue raza. 3aBUCUMOCTh JaBJICHHUS ra3a OT 00bEMa,
' TeMIIepaTypbl
43 [Tepenaua naBieHus TBEPIABIMU TeJIaMH, KUAKOCTIMH U
' razamu. 3akoH [lackans. [THeBMaTndyeckne MamHbI
3aBUCUMOCTh  JABIEHHUS  JKUAKOCTH OT  TIyOHHBI.
4.4 IMuapocratnaeckuiit mapagokc. CooOmiaromuecss COCy/Ibl.
['mapaBianyeckue MeXaHUu3MBbI
AtMmocdepa 3emin u atMocdepHoe AasieHue. [IpuunHel
15 CYIIECTBOBaHMs BO3XyIIHONH 00omouku 3emiau. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOrO J1aBJICHHUS OT
BBICOTHI HaJ] YPOBHEM MOps
6 N3mepenue armochepHoro npasieHus. llpubopsr s
' M3MEpPEHUs aTMOC(EPHOro 1aBICHUs
47 JleficTBHE )KMIKOCTH U ra3a Ha IOIpyKEHHOE B HUX TEJIO.
' BritankuBaromias (apxuMenoBa) cuiia. 3akoH Apxumena
4.8 IInaBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTuyeckue pabOTHI:

HccnenoBanre 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa
NOTpYXEHHOW B JKUAKOCTh 4acTu Tena. OnpeneneHue
BBITAJIKUBAIONIECH  CHJIbI, JICMCTBYIOIIEH Ha  Telo,
IOTPY’KEHHOE B JKMIKOCTb. IIpoBepka He3aBHUCHMOCTH
BBHITAJIKUBAIOIIEH CHWJIBL, JICMCTBYIOIIEM Ha TElo B
JKUJKOCTH, OT Macchl Tena. ONBITHI, 1€MOHCTPUPYIOIIKE
3aBUCHUMOCTDH BBITAJKUBAIOIIEH CHUJIbI, JEUCTBYIOIIEH Ha
TEJIO B JKUIKOCTH, OT 00BEMaA MOTPYKEHHON B JKUIKOCTh
YacTH Tena Hu oT IUIOTHOCTH JKHJKOCTH.
KonctpynpoBanue apeomeTpa WM KOHCTPYHPOBAHUE

JIOAKH U OIIPCACIICHUC eé I‘py30HO,Z[T>éMHOCTI/I

4.10

dusnyeckue SIBJICHUS B IIPUPOLE: BIIMSIHUE
aTMoc(epHOro aBiICHUS HA KUBOW OpPraHu3M, IUIABAHHE

pBIO

4.11

Texnuueckue ycTpoiicTBa: cooOmaromuecs CoCyabl,
YCTPOMCTBO  BOAOIIPOBOJA, TUAPABIMYECKHM  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOW Hacoc,

apeoMmeTp

PABOTA, MOIIIHOCTD, SHEPT A

5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOIIHOCTh
53 [IpocTeie  MeXaHU3MBI:  pbluar, OJOK, HaKJIOHHAS
' MJI0CKOCTh. [IpaBuiio paBHOBECHS phIyara
54 [TpumeHeHue paBuia PaBHOBECHS pbldyara K OJI0OKy
«3o10TOE IIpaBUJIO»  MEXaHUKH. Koaddunuent
5.5 MOJIE3HOTO JEHCTBUSA MEeXaHU3MOB. [IpocTbie MexaHU3MBbI
B OBITY U TEXHUKE
5.6 [ToTennmanpHast YHEPTUH TEJa, OTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
58 [Tonnas mexaHuueckass SHeEprus. 3aKOH HM3MEHEHHs U
' COXpaHEHUSI MEXaHUYECKOW IHEPTUU
59 [TpakTuyeckue paboOTHI:

#H##Par###Onpenenenne padbOThl  CHJIBI TPEHUS TpHU




PAaBHOMEPHOM JIBIDKCHMM Tella 110 TOPU30HTAJIbHOU
nosepxHoctu. MccienoBanue  yCciloBUM  PaBHOBECHS
ppiaara. M3mepenne KIIJ[ HakIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

dusnyeckue SABJICHUSI B nmpupoaec: pbHaru B TEIC

5.10

YeJioBeKa

TexHuueckne yCTpOMCTBA: pblyar, IMOJBM)XHBIA U
5.11 HETOJIBIKHBIA OJIOKH, HAKJIOHHAS IIOCKOCTh, MPOCTHIC

MCXaHU3MEbI B 6BITy

8 KJIACC
Kox
paziena Kopa s1emenra IIpoBepsieMble 31eMeHThI COePKAHMS
TEIIJIOBBIE SIBJIEHU S
OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJISIPHO-KUHETUIECKOM
61 TEOPHUH CTPOEHHUA BellecTBa. Macca v pa3Mepbl MOJIEKYJ.
' OnbIThl, MOATBEPKJIAIOIINE OCHOBHBIE  IOJOKEHUS
MOJICKYJIIPHOKMHETHYECKON TEOPUH
62 Mopenu TBEPIOTO, )KUAKOTO M Ta3000pa3HOTO COCTOSTHUI
. BemiecTBa. Kpucramnuueckue u amopdHsbie Tena
OObscHEHNE CBOWCTB ra3oB, KUAKOCTEH M TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIOKEHUU MOJEKYISIPHOKMHETHYECKOMN
6 TEOPUH
6.4 CmauuBaHUe M KallWUISIPHbIE SIBJICHUS
6.5 TennoBoe pacmmpeHue u cxaTue
6.6 Temneparypa. CBs3p TeMmIepaTyppl €O CKOPOCTBIO
' TEIIOBOI0 ABM)KCHHS YaCTHI]
6.7 Buytpennss sueprus. CriocoObl U3MEHEHUs BHYTPEHHEN
' SHEPTUU: TEeIUIoNepeaada U COBEpIIeHNE pabOThI
63 Buasl Tennonepenauu: TEIIONPOBOJAHOCTh, KOHBEKIHUS,
' W3IIy4eHUE
6.9 KonmuectBo  TEemIOTHI. VneapHasgs  TEIIIOEMKOCTH




BEIIECTBA

6.10

TemnooOMeH W TemsioBOoe paBHOBEcHE. Y paBHEHUE

TEIIOBOro OajaHca

6.11

IInaBieHue u OTBCPACBAHHUC KPUCTAIIMYCCKUX BCUICCTB.

VY nenbpHas TeIuioTa IUIaBJICHUS

6.12

[TapooOpazoBanne ¥  KoHjaeHcanus.  Vcmapenwue.
Kunenne. VYpaenpHas  Temiora  1mapooOpa3oBaHMSL.
3aBUCUMOCTbh TEMIIEpPAaTyphbl KUIEHUS OT aTMoc(epHOro

JaBJICHHUA

6.13

BiraxxHOoCTB BO31yX2

6.14

3Hepm${ TOIIJINBA. Vﬂeanas{ TCIIOTA CropaHusa

6.15

[Mpuanumer  paboTel  TermoBblx  aBurarencii  KIT/]
TEIUIOBOT'O IBHTaTedd. TeIlIoBble OBHUTATEIW U 3alllUTa

OKpY’KaroIen cpeibl

6.16

3akoH COXPAHCHUSA U MPEBPALICHUA SHEPTHUU B TCIIOBBIX

nporieccax

6.17

[IpakTuueckue padbOTHI:

H#HHParf#H##0nbpITel 10 OOHApY)KEHUIO JEWCTBUSI CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

H#A##Parf##0NBITBL  TI0  BBIPALIMBAaHUIO  KPHCTAJUIOB
ITIOBAPEHHOM COJIM WM caxapa.

#HHPar#t##OnbITEI o HaOII0ICHUIO TEIIOBOIO
pacuIpeHust ra3oB, KHUJIKOCTEH U TBEPBIX TEN.
#HH#HPar###Onpenenene aBieHus BO3dyXa B OaiioHe
HITpUIIA.

HH#HPar#H##0ONbITH, JAEMOHCTPUPYIOLIUME  3aBHCHUMOCTh
JIaBIICHUs] BO3JlyXa OT €ro o0bEéMa M HarpeBaHus WU
OXJIaX/ICHUSI.

#H##Par### IpoBepka TUNOTE3bl JUHEWHOW 3aBUCHUMOCTH
JUIMHBl  CTOJIOMKA JKUAKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTypsl.

#H#HPar##Habmonenue U3MEHEHUs BHYTpEHHEH




SHEPTHM TeJla B PE3yNbTaTe TEIUIONepeaaud U padoThl
BHEIHUX CHIJI.

#H##HPar##llccienoBanue SBICHUS TEIIOOOMEHA TpU
CMEIIMBAHUH XOJOJHOU U rOpSYEN BOJIBI.
#HH##Par##H#Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIY4YEHHOTO BOJIOM TMpH TEIUIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIUHAPOM.

#HHPar###Onpenenenre  yACIbHOW  TEIJIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue npoiecca UCapeHusl.
##H#Par###Onpenenenre  OTHOCUTENBHOW — BJIAXKHOCTH
BO3/IyXa.

H#HH#Par###Onpenenenre yieabHONM TEIUIOThl IUIABJICHUS

JIBJA.

6.18

@dusnueckue SABICHUA B HPUPOJE: IOBEPXHOCTHOE
HaTSOKEHME M KanWULIpHbIE SBJIEHHUS B MPUPOJIE,
KpHUCTaJUIbl B Ipupoje, usityueHue CoiHLa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHuueckue  ycTpoicTBa:  KamWUIsApbl, NPUMEPHI
WCIOJIb30BaHUSl KPUCTAJUIOB, >KUJKOCTHBIA TEPMOMETP,
JaT4YUK TEMIlepaTypbl, TEPMOC, CHUCTEMa OTOIUIEHUs
JIOMOB, THUIPOMETpPBI, ICUXPOMETpP, MapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPAHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B
B3aumopeiictBue  3apspkeHHbIX  Tell.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TeJ OT
BEJIMYMHBI 3aps0B U PACCTOSHUS MEXTY TEJIaMH)
Onexrpuueckoe nose. HanpsEHHOCTh 31EKTPUUYECKOTO

7.3 noss. [IpuHIMN Ccynepno3uuuy 3JIEKTPUYECKUX IO
(Ha KaYECTBEHHOM YpPOBHE)

7.4 Hocutenn »iekTpuyeckux 3apsaoB. JIEMEHTapHbBIN




anekTpudeckuil 3apsia. Ctpoenne aroma. [IpoBonHuku u

JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia

ONeKTpUYecKUid  TOK.  YCIOBHUA  CYLIECTBOBaHUS
7.6

3JEKTPUUYECKOTO TOKA. ICTOUHHMKYN MOCTOSIHHOTO TOKA

JleficTBUS 3JIEKTPUUECKOT0 TOKa (TEIIOBOE, XUMUYECKOE,
7.7

MarHuTHOE). DIEKTPUUECKHU TOK B )KUJKOCTSIX U Ta3ax

Onekrtpuueckass wnenb. Cuina ToOKa. JIEKTPUUYECKOE
7.8

HaIpsKEHUe

CornpoTuBieHNE MPOBOJAHKKA. Y IEJIBHOE COIPOTUBIICHUE
7.9

BEIIECTBA
7.10 3axon OMa 11 yyacTKa Lenu

[TocnenoBarennbHOE W MAPAIJIEIBHOE  COCIUHEHUE
7.11

MIPOBOJIHUKOB

PaGora u MOIIHOCTH DJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyna — Jlenna

DOnexTpuueckue Lenu M MOTPEeOUTENU 3JIEKTPUUYECKOM
7.13

sHepruu B ObITy. KopoTkoe 3aMbIkanme

[TocrossHHbIE MarHuThl. B3auMoaencTBuE MOCTOSHHBIX
7.14

MarHuTOB

MarnutHoe mnone. MarHutHoe mnoje 3eMid U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneiT OpcTena. MarHuTHOE 1MOJ€ JIEKTPUUECKOTO TOKA.
7.16

[IpuMeHeHne PJIEKTPOMArHUTOB B TEXHUKE

JlelicTBUE MArHMUTHOTO TOJISI Ha MPOBOJHUK C TOKOM.

DneKTpoABUTaTeNlb MOCTOSSHHOIO TOKa. Vcmonb3oBaHUE
7.17

AJIEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOWCTBaX M Ha

TpaHCIopTe

OnbiTel  ®@apaged.  SIBieHue  AIEKTPOMArHUTHOMN
7.18

unaykiuu. [Ipasuno Jlenna

DIIEKTPOTreHEPATOP. Crioco0w1 MOJTy4YECHUS
7.19

NEKTPUYECKON  DHEPIUH. DNeKTpOCTaHIINH Ha




BO300HOBJISIEMBIX HCTOYHHKAX SHEPIrun

7.20

[IpakTuueckue padboOTHI:

OnpIThl 110 HAOMIOJEHUIO SJIEKTPU3ALMH Tell UHIYKIHeH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue [€WCTBUS DJIEKTPUYECKOTO TMOJs Ha
MIPOBOJHUKY U TUAIEKTPUKU.

COopka u mpoBepka paldOThl JIEKTPUUYECKON IENHU
MOCTOSTHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKESHHUS.
HccnenoBanmne 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepes3
pPE3UCTOP, OT COMPOTUBIICHUSI PE3UCTOPA W HANPSHKCHUS
Ha pe3UcTope.

OnbITHI, JEMOHCTPUPYIOIIINE 3aBUCHUMOCTH
ANEKTPUYECKOTO COMPOTUBICHUSI MPOBOJHUKA OT €ro
JUTHHBI, TUIOMIAU TIOTIEPEYHOTO CEUCHHS U MaTepuara.
IIpoBepka mpaBuia CIOXKEHUA  HANPSHKEHUN  TIpU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PpE3UCTOPOB.
[IpoBepka mpaBuia A7 CHJIBI TOKA MPH MapaieTbHOM
COCMMHEHUH  pe3uctopoB.  Ompeznenenne  pabOTHI
AJEKTPUYECKOTO TOKa, HAYIIETO Yepe3 Pe3ucTop.
OnpeneneHre  MOIIHOCTUM  3JIGKTPUUECKOTO  TOKa,
BBIJIEJISIEMOM Ha pe3uctope. VccienoBanue 3aBUCUMOCTH
CWJIBI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT HAMPSKCHUS
Ha Hell. Onpenenenne KIIJ[ HarpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJEHCTBUSI TOCTOSIHHBIX MAarHUTOB.
N3yuenrne MarHUTHOTO MOJIsi TOCTOSHHBIX MarHUTOB MPHU
UxX oO0benMHeHMH W  pasfeneHuu. McciaempoBanue
JEUCTBUA AJIEKTPUYECKOr0 TOKA HA MAarHUTHYIO CTPENKY.
OnpIThl,  JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  CHJIBI
B3aPIMOI[€I>'ICTBI/I$I KaTylnikKyu ¢ TOKOM W MarHuTa OT CHJIbI
TOKa W HampaBlieHUWs TOKa B Karymke. H3ydenue

,Z[CP'ICTBPIH MAarHuTHOro I1moJjid Ha IIPOBOAHHUK C TOKOM.




KouncrpyupoBanue u U3y4eHUe paboTsI
3JIEKTPOJIBUTATEIIS. Nsmepenne KII
AJEKTPOABUTaTENbHON YCTaHOBKH. OnbIThI o
WCCIEAOBAHUIO SIBJICHUS AJICKTPOMATHUTHON HHIYKLIMH:
UCCIIEIOBaHNE HW3MEHEHUH 3HA4YeHHs] U HaIpaBlICHUS

HMHAYKIUMOHHOI'O TOKa

7.21

Ouznyeckue SABJICHHUS B TMPUPOJE: DIIEKTPUUYECKUE
SBIICHUs B aTrMocdepe,  DICKTPHUECTBO  IKUBBIX
OpPTraHU3MOB, MarHUTHOE TOJe 3eMid, JIpeld MOIOCOB,
POJIb MAarHUTHOTO TOJIS JUIS JKU3HU Ha 3emiie, OJspHOe

CHAHUC

7.22

TexHUUeCKHue YCTPOKMCTBA: AJIEKTPOCKON, aMIIEPMETD,
BOJIBTMETpP, PEOCTAT, CYETUYUK DIIEKTPUUICCKOW DHEPTHH,
AIEKTPOOCBETUTEIbHBIC ~ MPUOOPHI,  HarpeBaTeIbHBIC
AIEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKHE
MpeIOXpaHUTENH, DSIEKTPOMArHUT, JIIEKTPOJBUTATEINb

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 3IEMEHTHI COAEPKAHMS
pasnena
MEXAHUWYECKUE SIBJIEHUA
Mexanuyeckoe JABWXKEeHHE. MarepuanbHas — TOYKa.
8.1 Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE PSIMOJIMHEWHOE ABUKEHUE
8 ##Par###HepaBHOMEpHOE TIPSIMOJIMHEIHOE JBUKEHUE.
8.4 CpenHsss UM  MTHOBEHHas  CKOPOCTh  Tela  IpH
HEPaBHOMEPHOM JIBHIKCHHH
VYckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHENHOE
8.5 JIBIDKCHHE
8.6 #H##Par###CBoOoauoe magenne. OneITe! [ anunes




#HiHPar###PaBHOMEpPHOE JBUKEHHME 110 OKPYKHOCTH.

8.7 Ilepuon m wactora oOpamenus. JIuHeitHas u yrioBas
ckopocTH. LleHTpocTpeMUTEIbHOE YCKOPEHHE

8.8 [Tepserit 3akon HetoToHa

8.9 Bropoii 3akon HeroToHa

8.10 Tpertuit 3akon HeroToHa

8.11 Hi#HParf##] [pyHIMI CyTIepHO3ULIUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

813 Hi#HPar###Cuna TpeHUs: cuila TPEHUS CKOJIbKEHMSI, CUIIa
' TPEHHUs IOKOS, IPYTHe BUABI TPEHUS

414 ##HPar###Cuna  TSDKECTM W 3aKOH  BCEMHUPHOTO
' TATOTEHUSA. Y CKOPEHUE CBOOOIHOTO MaIEHUs

815 JBmxenue mianet Bokpyr Comnnia. IlepBas kocMuyeckas
' ckopocTb. HeBecomMocTh 1 neperpysku

816 PaBHOBecue maTepuanbHOU TOUYKH. AOCONIOTHO TBEPAOE
' TEJ0

817 #H#Par###PaBHoBecue TBEPAOro Tela C 3aKPeIrIEHHOMN
' ocbto BpamieHus. MomeHT cuibl. LleHTp TskecTn

8.18 Nmnynec Tena. Ismenenune ummynbca. UMnynbsc cuiiel

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 #HH#HPar###PeakTUBHOE IBI)KEHUE

8.21 Mexannueckasi paboTa U MOILITHOCTh

822 PaGora cun TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPrUu
' U paboThI

823 [loreHuuanbHas SHeprust Tena, MOAHATOrO  HaJ
' MIOBEPXHOCTBIO 3eMIIN

8.24 [ToTeHumanbHas YHEPTUs CKATOU MPYKUHBI

825 #HiHParfi##Kunernueckass ~ >Heprusl. Teopema o
' KUHETHYECKON SHEPTUU

8.26 HHHPar###3aKkOH COXpaHEHUS] MEXaHUYECKON SHEPTUH

[TpakTuyeckue paboOTHI:
8.27 Ornpenenenne cpeaHell CKOPOCTH CKOJBXKEHUS Opycka

HWJINW JOBWXCHUSA NIapUKa 110 HAKJIOHHOM IIJIOCKOCTH.




Omnpenenenne ycKOpeHHsl Tela IMpU PABHOYCKOPEHHOM
JBIDKCHUU 110 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH IyTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBM)KEHHH 0€3 HadallbHON CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIAM TMpPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 Ha4aJIbHON CKOPOCTH IMYTH OTHOCSATCS Kak
psan HEU€THBIX  YHMCeN, TO  COOTBETCTBYIOIIHE
POMEXYTKH BPEMEHH OJJMHAKOBBHI.

HccnenoBanune 3aBUCUMOCTH CHJIBI TPEHHS CKOJIbKCHUS
OT cCcuwibl HoOpMalpHOro JaBieHus. OmnpexneneHue
kodpdunuenta TpeHus cKonbxkeHus. OmnpexnencHue
KECTKOCTH MNpyxkuHbl. OmnpezneneHue padOThl  CHIIBI
TPEHUST TpU PABHOMEPHOM JBIDKEHHHM Tejla IO
TOPU30HTANIBHON TMOBepxXHOCTH. OmnpezneneHue padOThI
CHJIBI YIIPYTOCTH NPU MOABEME Tpy3a C HCIOJIb30BaHHEM

HCIIOABMIKHOI'O M ITIOABHXKXHOI'O 0J10KOB

du3nueckue SBICHUS B npupoac: MpHUIIMBBI U OTJIMBBI,

8.28 nBiwkeHne 1iaHeT COTHEYHOW CHUCTEMbI, PEAKTUBHOE
JIBH)KEHUE KUBBIX OPraHU3MOB
8.0 TexHUuecKkne  yCTpOMCTBA:  COMAOMETP,  JATYUKH
' I0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI
MEXAHNWYECKUE KOJIEBAHMA 11 BOJIHBI
91 KonebarenbHoe amxeHne. OCHOBHBIE XapaKTEPUCTUKHU
' KoJIeOaHUH: TIepHOJ], YacTOTa, AMIUIUTY 1A
09 Maremarnueckuit u NpYKUHHBIN MasITHUKHU.
' [TpeBparieHre sHEPrur Npu KoJaeOaTeIbHOM ABHKEHUH
93 3aryxatomue kojeOaHus. BbIHYXIeHHbIE KoneOaHUs.
' Pe3oHaHc
Mexannueckue BoHbI. CBOMCTBA MEXAHWYECKUX BOJIH.
94 [IpononpHble M TONEpeuHble BOJHBL. J{IMHA BOJIHBI U
' CKOPOCTh €€ pacnpocTpaHEeHUsl. MexaHM4eCKHE BOJIHbI B
TBEPJIOM Telle, CEHCMUUECKUE BOTHbI
9.5 3Byk. ['pomKkoCTh 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk U ynbTpa3ByK
9.7 [TpakTueckue paboThI:




OnpeneneHre  4YacTOThl M Hepuoja  KosieOaHui
MaTeMaTU4eCKOro MasTHHKA.

Onpenenenre  4YacTOTBl M Hepuoja  KosieOaHui
NPYKUHHOTO MasTHUKA

HccnenoBanue  3aBUCHMOCTH  Iepuoja  KojeOaHMit
NOJBEUICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue  3aBUCHMMOCTH — Iepuoja  KojeOaHMi
NPYKHHHOTO MasiTHHKa OT Maccel rpysa. [Iposepka
HE3aBUCHMOCTHU neproja KoJieOaHmi rpy3a,
NOJBEIICHHOTO K HHUTH, OT MacChl Ipy3a U KECTKOCTH

pyXUHbL. MI3MepeHne yckopeHusi CBOOOIHOTO MaIeHus

duznyeckue SIBICHUS B npupoac: BOCHPHUATUC 3BYKOB

9.8 J)KUBOTHBIMH, 3EMJICTPSACEHHE, CEUCMUYECKUE BOJIHBI,
LIYHaMH, 3XO0
99 TexHuueckue yCTpOMCTBAa: 3XO0JIOT, MCIOJIb30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

aﬂeKTpOMaFHI/ITHOC ImoJic. 3HeKTp0MaFHI/ITHHe BOJIHBI.

101 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 IIIxana >1€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas mnpuponaa csera. CKOpOCTb CBeTa.
' BonHoBEIE cBOMCTBa cBETA
10 [TpakTuyeckue paboTHI:
10.4 N3yuenne  CBOWCTB  JJIEKTPOMATHUTHBIX  BOJH  C
MOMOIIIBI0 MOOWIJIBHOTO Tene(oHa
dusnyeckue SBIEHUS B MpHUpoje: OHOIOrHMYecKoe
10.5 JIEUCTBUE BUJIIMOTO, yIBTPauOIETOBOTO u
PEHTI€HOBCKOTO M3JIy4eHU I
10.6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM CBS3HU
CBETOBbBIE ABJIEHUA
" 11.1 JIyueBast monens cBera. MicTouHMKM cBETa
11.2 [IpsAmonnHENHOE pacCIPOCTPAHEHUE CBETA
11.3 Ortpaxenne cBeta. [lmockoe 3epkano. 3aKOH OTpaKEHUs




CBE€Ta

[Ipenomnenne cBera. 3aKOH TIPEJIOMJICHUS — CBETa.

H4 [TonHOE BHYTpEHHEE OTpaKE€HUE CBETa
11.5 Jlunza. Xox nydeit B inH3e
116 OnTuueckass cucreMa (QoToannapaTa, MHKpOCKONa U
' TeJecKona
117 I'ma3 kak onrtudeckas cucrema. binM3opykocTs H
' JAJIbHO30PKOCTh
118 Paznoxenne Genoro ceera B cnektp. OnbiTel HproTOHA.
' CrnoxeHue CeKTpasIbHBIX 1IBETOB. Jlucnepcus cBera
[TpakTuyeckune pabOTHI:
H#iHtPar##H#lccnenoBanue 3aBUCUMOCTH yIila OTPaKEHHS
CBETOBOI'O JIy4a OT yIJIa MaJeHUs.
#iHParft##lI3yuenne  XapakTepUCTUK  HU300paKeHHs
IpeIMeTa B INIOCKOM 3epKalle.
#i#HParf##lccnenoBanue 3aBUCHUMOCTH yriaa
MPEJOMJIEHUSI CBETOBOI'O Jyya OT YyIrja MaJeHus Ha
119 IpaHMIIE «BO3YX — CTEKIION.
' ###Par### lonydyenue  m300pakeHU C  TTOMOIIBIO
coOuparoIel TUH3HI.
##Par#Ht#Onpenenenre  (QOKYCHOIO  pacCTOSHUS U
ONTUYECKOM CUJIBI COOMpArOIIEH JTUH3BI.
HHHPar###ONBITEL IO  pa3iokeHuro Oeloro cBeTa B
CIEKTD.
#HH#HParf##ONBITHI 10 BOCIPUATHIO LIBETA IPEIMETOB IIPU
UX HaOJIIOJICHUH Yepe3 BETOBbIC (DHUIBTPHI
dusnueckue sBIeHUs B npupoje: 3atmenus CoiHua u
11.10 JlyHpl, 1mBeTa T, ONTHYECKHE SIBJICHHUS B aTMocdepe
(uBet HeOa, pedpakuus, paayra, MUPax)
"t TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
' ¢doroamnmnapar, ONTUYECKHE CBETOBO/IBI
KBAHTOBEBIE SABJIEHUA
12 . Onwitel  Pesepdopna M miaHeTapHas MoJelb aToMa.

Mogens aroma bopa




I/ICHYCKaHI/Ie N IMIOorjomcHHUE CBE€Ta aTOMOM. KBaHTHI.

12.2 JIuHeityaTpie CIEKTPbI
12.3 PannoaktuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
194 Crpoenue aromHoro saapa. HykinoHnHas Moziens aTOMHOTO
’ sapa. M3oTomnsl
15 PannoaktuBHble mnpeBpauienus. llepuon mnomypacnana
' ATOMHBIX sJEp
126 Snepuble peakuuu. 3aKOHBI COXPAaHEHUsS 3apsA0BOrO U
' MacCOBOI'0 YHCET
12.7 DHeprus CBA3M aTOMHBIX siep. CBs3b MacChl U SHEPTUU
198 Peakuuu cunrtesa u nenenus saep. Mcrounuku sHepruu
' CoJHia ¥ 3B€31
129 Snepnas  osHepretuka. JleiicTBME  paJlMOAKTUBHBIX
' U3JIy4YEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuueckue paboThI:
HabGmtoieHne CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TpeKoB: U3MEPEHHUE YHEPTUM YACTULIBI 110
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenune paaroakTUBHOTO (poHa
@usznueckue SABICHUS B IPUPOJE: €CTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 paMOaKTUBHOE W3JYYEHHE TMPUPOJHBIX MHUHEPAIIOB,
JIEMCTBUE PAJAMOAKTUBHBIX HW3JIYYEHUH Ha OpraHusMm
yeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHUBHIyaJIbHBINA JO3UMETp, Kamepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
NpoBepsieMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30oBaTe/IbHOI POrpaMMbl
TpeOoBaHuUs OCHOBHOI0 0011ero oopasosanusi Ha ocHose ®I'OC

[lonnmanue ponu  GU3MKK B HAYYHOM  KapTUHE  MUDA;
c(hOpPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOW CBSI3U
Y TI03HaBAaeMOCTH SIBJICHHUI MPUPOBI, O POIIU IKCIIEPUMEHTA B (DU3HKE,
0 cHCcTeMOoOOpasyromel poyn (PU3MKU B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJOTH, 00 3BOMOLNN (PU3NUECKUX 3HAHUN U UX POIU
B LEJOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpa, O BKJIAAE
POCCUHCKMX U 3apyOeHBIX YUEHBIX-(DU3HKOB B pa3BUTHE HAYKH,
0OBSICHEHHE TPOLIECCOB OKPYXKAIOIIETO MHpPa, PAa3BUTUE TEXHUKH H

TEXHOJIOTUH

3HaHUs O BUJAX MaTepuu (BEIIECTBO W TIOJIE), O JIBIIKEHHH Kak
crioco0e CyIlecTBOBaHHsI MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOW TeOpuu
CTPOEHHS BEIIECTBA, O (PU3MUECKON CYIIHOCTU SIBICHUHU MPHUPOJIbI
(MEXaHWYEeCKHMX, TEeIUIOBBIX, JJEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3inyarh sIBICHUS 10 OMHCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIUX JTaHHOE (PU3UYECKOE SBICHUE;
YMEHHE pacro3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NUECKUX SBIICHUN
B OKDYXaloIEM MHpE, BBIAEIAS MX CYIIECTBEHHBIE CBOICTBa

(mpu3HaKH)

Brnanenne ocHoOBaMHM MOHSATUHWHOIO ammapara W CHMBOJUYECKOTO
s3bIKa (DU3UKH M UCTIONB30BAaHUE WX ISl PEIIeHUs Y4eOHBIX 3aj/1ad;
YMEHHE XapakTEepU30BaTh CBOWCTBA Tell, (DU3UUYECKUE SBJICHHUS U

MMpoNHeCChl, UCIIOJIb3Ys (I)YHJI&MCHT&JIBHBIG " OMIIMPHUYCCKUC 3aKOHBI

YMeHne onmceBaTh HU3Y4YCHHBIC CBOMCTBA TET U (1)I/ISI/I‘-IGCKI/IC SIBJICHUA,

UCTIONB3YS (PU3NUYECKUE BETMUUHBI

Branenne ocHOBaMM METOMOB HAydyHOTO TIO3HAHHA C Y4ETOM
coOuro/IeHHsI TpaBmil 0e30MacHOro Tpyna: HabmoAeHne (U3NYECKUX
ABJICHUMN:

YMEHHUE CaMOCTOSATENbHO COOMpATh 3KCIEPHUMEHTAIBHYIO YCTAaHOBKY




W3 JaHHOTO Habopa oOOpYIOBaHWSI 10 WHCTPYKIMH, OMHUCHIBATH XOJI
OIBITA U 3aIMCHIBATh €0 Pe3yJIbTaThl, (POPMYIUPOBATH BBIBObI;
NPOBEICHUE MPSAMBIX U KOCBEHHBIX M3MEPEHUH (DPU3NYECKUX BEITHUUH:
yYMEHUE IUIAHUPOBaTb M3MEpPEHHs, CaMOCTOSTEIbHO COOUpATh
OKCIEPUMEHTAIBHYIO ~ yYCTAaHOBKY 10 HWHCTPYKLHH, BBIYUCIATH
3HA4YEeHUE BEIMYMHBI U AHAJIU3UPOBATh IOJYYEHHBIE PE3YJbTAThHI C
y4€TOM 3aIaHHOMU ITOTPEUIHOCTH PE3yIbTaTOB U3MEPEHUN;

IPOBEICHUE  HECIOXHBIX  SKCIEPUMEHTAIbHBIX  MCCIEJOBAaHUM;
CaMOCTOSITENIFHO ~ COOMpaTh  AKCIEPUMEHTAJIBHYI0 YCTaHOBKY U
OPOBOJIUTH  HUCCIENOBaHME IO  HHCTPYKIMH,  IPEJCTABIATh
MOJTyYCHHBIE 3aBUCHUMOCTH (DM3MYECKHX BEIUYMH B BHJE TaOIHI U
rpaMKOB, YUUTBIBATh OTPELIHOCTH, J€JIaTh BBIBO/BI IO pe3yibTaTaM

HUCCICIO0BaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  Mojelei
(MaTepuasnpHas TOYKa, aOCOJIOTHO TBEPIOE TEJO, MOAEIH CTPOSHUS
ra3oB, XHUJAKOCTE M TBEPABIX TeJ, IUIAHETapHas MOJEib aroma,
HYKJIOHHAas MOJEJb aTOMHOTO $]pa) M yMEHUE NPUMEHATh UX I

00BbSICHEHUS (PU3UUECKUX MPOIECCOB

YMeHne oOBACHATH (PU3NYECKHE NMPOLECCHl U CBOMCTBA Tel, B TOM
Yyhclle M B KOHTEKCTE CHUTyallUd MPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUYMHHO-CIICICTBEHHBIE CBSI3U U
CTpPOUTh OOBSICHEHHE C OMOPOI Ha M3y4yeHHBbIE CBOMCTBA (U3MUECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmenue pemath pacu€THble 3amaud (Ha 6ase 2 — 3 ypaBHEHHN),
UCIONB3YSl 3aKOHBI U (QOpPMYJbl, CBSI3bIBAIOLIUE  (PU3UUECKHE
BEJIMYMHBI, B YacCTHOCTH, 3alMChIBaTh KpaTKOE YCIOBUE 3aJauH,
BBISIBJISITH HEJOCTAIOLIME JIaHHbIE, BHIOMpATh 3aKOHBI U (OPMYIIbI,
HEOOXO/UMBIE Ui €€ pEelIeHus, UCIO0Ib30BaTh CIIPABOYHBIE JaHHbBIE,
MPOBOAMTH pacuy€Thl M OLIEHHWBATH PEATUCTUYHOCTH MOJYYEHHOTO
3HA4YeHUs1 (PU3NUECKON BEIWYHMHBI; YMEHUE ONpEACNsATh Pa3MEepHOCTh

¢bu3nYeCcKOil BENTNYNHBI, TOTYYEHHON IIPU PEIIEHUH 3aaun

YMeHne XapakTepu3oBaTh IMPUHLMUINBI  JIEUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4HCJIE OBITOBBIX MPHUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTHYECKUX MPOLIECCOB MO MX OMUCAHUIO, UCIIOJIB3YSI 3HAHUS O

CBOMCTBAaX (PU3NUYECKHX SBJICHUH U HEoOXomuMmble (Qu3ndecKue




3aKOHOMEPHOCTH

10

YMeHHe HCIONb30BaTh 3HAHUS O (UIUYECKUX SBICHUSAX B
NOBCEHEBHOM JKM3HM Uil  oOecreueHHs O€30MaCHOCTH NP
oOpamieHnu ¢ OBITOBBIMU PUOOPAMHU M TEXHUYECKHMHU YCTPOMCTBaMH,
COXpaHEHMsI 3JI0pOBbsi U COOJIIOJEHMS HOPM  3KOJIOTHYECKOI0
NOBEICHUA B OKpYXaloUlel cpeae; MOHMMaHHE HEOO0XOAMMOCTH
HNPUMEHEHUs TOCTHKEHUH (PU3MKKM M TEXHOJOTMH AJIs palliOHAIbHOIO

IIPUPO/IONOJIB30BaAHUS

11

OnbIT moucka, npeodOpa3oBaHHUs U TPEACTaBICHUS HHPOPMALUU
(Gu3MUeCKOr0 CoNEepKaHWs C HCHOJIb30BaHWEM HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH; YMEHHUE OLIEHUBATh JIOCTOBEPHOCTh
MOJTy4eHHOW WH(GOPMAIMd Ha OCHOBE HWMEIOIIUXCS 3HAHUUW W
JIOTIOJIHUTEIBHBIX ~ HWCTOYHMKOB;  YMEHHE  HCIOJIb30BaTh  IpHU
BBIIIOJTHEHUM YY€OHBIX 3aJaHUM Hay4HO-NOMYJAPHYIO JIUTEPATYpY
(GU3M4ecKOro conepkaHusl, CIpPaBOYHbIE MaTepHajbl, PECYpChl CETH
WutepHer; BiageHune 0a30BBIMH  HaBBIKAMH  IpeoOpa3oBaHUs
uHpOpMallUM U3 OJHOM 3HAKOBOM CHCTEMBI B JpPYIyl; YMEHHUE
co3faBaTb COOCTBEHHBIE NHCHbMEHHBIE W YCTHBIE COOOILEHUS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB




HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS
1 MEXAHWYECKUE SABJIEHU A
- MexaHnndeckoe  JBIKeHHE. MatepuanbHas Touka. Cucrema  orcuéra.
' OTHOCHTENBHOCTD JBHKCHHS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHHe. CpeaHss ckopocTs. Popmyna s
1.2 BBIYUCIICHHSI CPEeTHEH CKopocTu: v = S/t
PaBHOMepHOE HPSMOJIMHEIHOE IBIDKCHHE. 3aBUCHMOCTH KOOPJHMHATHI TEJld OT
BPEMEHH B CIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JBIKCHUS:
13 X)=Xo+ud
I'padmky 3aBHCUMOCTH OT BPEMEHH [UISi HPOEKIHH CKOPOCTH, HPOSKIHU
nepeMeIleHHs, TMyTH, KOOPAMHATHI TMpPH PAaBHOMEPHOM TPSMOJMHEHHOM
JIBIDKCHU U
3aBHCUMOCTh KOOPAMHATHl TeJla OT BPEMEHHM B CIIydae PaBHOYCKOPEHHOTO
NPSMOJIMHEIHOTO JIBHKCHUS:
2
Sy(f)=vy *f+a* g
@opmynsl IS TPOSKIHMU TEPEMENICHHs, MPOEKIMH CKOPOCTH ¥ IIPOCKIUH
YCKOpPEHHS IPY PaBHOYCKOPEHHOM TPSMOJIMHEHHOM JIBUKCHUH:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U.\'('f)zuﬂ.r +a, I,
a.(f) =canst,
szz - lez =la,s,
['padyiky 3aBHCUMOCTH OT BpPEMEHM JUIS TIPOCKIUU YCKOPEHUS, IPOCKIINH
CKOPOCTH, TIPOCKIMH MEepPEeMENICHUs, KOOPAMHATHI IPU PaBHOYCKOPEHHOM
HPSMOJIMHEHHOM JBHKCHUH
CBoboxnnoe manenue. ©opMyiibl, ONHMCHIBAIONIME CBOOOMHOE MAJEHHE Tela II0
1.5 BEPTHKATN (IBWKCHHWE Tela BHU3 WM BBEPX OTHOCHTEIHHO ITOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHM ISl TPOCKIMH YCKOpPEHHUS,




MMPOCKIMU CKOPOCTHU U KOOPAMHATHI ITPpU CBO60[[HOM MaacHUM TCJIa 10 BCPTUKAIIN

1.6

CKopocTh paBHOMEPHOTO JBMXKEHMsI Tejla IO OKpyxkHocTu. Hampasienue
CKOpOCTH.

®opmysia 1 BBIUKCICHUS CKOPOCTH YEpe3 PaaUyC OKPYKHOCTU U IEPUOJ

oOpareHus:
2nR
b=
T

LentpocTpemurenbHoe  yckopeHue. HampapiieHue  LIEHTPOCTPEMHTENBHOIO

YCKOPCHUSI. CDopMyna JJI51 BBIYUCIICHUST YCKOPCHMUS:

1.7

Macca. I110THOCTB BemiecTna. <D0pMyna JJIA BBIYUCIICHUSA TTIJIOTHOCTH

_m
V

1.8

Cuia — BektopHas ¢puzudeckas BennuuHa. CIoxkeHne Cuil

1.9

SIBnenue nnepnuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:

—

F=m-a
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUSI TeJla U BEKTOpa CUJIbI, ACUCTBYIOIIEH Ha

TCIIO

1.11

Bzaumopenicteue ten. Tperuit 3akoH HeroToHa:

Fry=—Fis

1.12

TpeHue nokos u TpeHue cKoibxkeHus. Popmyia s BBIYUCICHUS MOIYJIS CHIIbI

TPCHUS CKOJILXKCHUA:

Fszp-N




1.13

Hedopmaruss tema. Ympyrue u Heynpyrue aedopmanuu. 3aKOH YHOPYrou
nedopmaruu (3akon ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my -m,
F=g.—1 2
I'L
Cuiia TskecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.
®opmyna a7 BEIYUCICHUS CUJIBI TSHKECTH BOIM3H noBepxHocTH 3emiu: F = mg.
JBmxenue manet Bokpyr Comnnina. [lepas kocMuueckasi CKOpOCTb.

HeBecomocTts u MEeperpy3Kku

1.15

I/IMHy.TIBC TCJIa — BCKTOpHAasA (bI/I3I/I‘IeCKa$I BCINYHNHA.

D=mi

HNmnynse cucremsl Ten. U3MeHeHne nmnyibca. MIMITynbe cusibl

1.16

3akoH COXPAaHCHUS UMITYJIbCa JIS 3aMKHYTOﬁ CHUCTCMBI TCII:
p=myly +m, U, =const

PeakTtiBHOE NBUXKEHHUE

1.17

Mexann4geckas pa60Ta. qDopMyna JJIsI BBIYHMCIICHUA pa6OTBI CHIJIBI:

A=Fscosct

Mexann4deckas MOIITHOCTD:

n=4
I

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJIs1 BBIYMCIICHU A

KUHETUYECKON SHEPIUU:

}JEJE
By

Teopema o kuHeTnueckou sHeprun. opmMyra AJisi BEIMUCIEHUS MOTEHIIUAIbHOU

SHCPTrUU TCJid, MOAHATOIO

Haja 3eMIIEN:




E,= mgh

1.19

MexaHndeckas OHEPIu-i:
E=E;+E,
3akoH COXpaHECHUA MeXaHnYeCKOH OHCPI'UH. CDOpMy.]'Ia JJIs1 3aKOHA COXpaHCHUA

MEXAaHUYECKOM HEPIrUu B OTCYTCTBUE CUJI TpeHUs: E = const.

HpeBpameHHe MEXaHUYEeCKOMH OHCPI'MU IIPpU HAJIMYUU CUJIbI TPCHUA.

1.20

[IpocThie MexaHU3MBI. «3010TOE IPABUIIO» MEXAHUKHU.
Preruar. Momenrt cuiel: M - FL.

VYciioBue paBHOBECHS pbluara:
M +M, +..=0
[TonsrkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHNU3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

1.21

[aBiienue TBEpIOTO TENA.

CDOpMy.]'Ia HJIs1 BBIYMCIICHUA JaBJICHHUA TBépI[Ol"O TCIa:

_F

JlaBnenue raza. ATMocepHOe 1aBJICHHE.
['mapocraTnyeckoe JaBlieHHe BHYTPH KUAKOCTH.

@dopmyna s BBIYMCICHHS TABJICHHS BHYTPU KUJKOCTH:

p=pgh+p_,

1.22

3akoH Ilackans. ['mppaBnuyecknii mpecc

1.23

3akoH ApXI/IMGJIa. qDopMlea IJiL OIpCACIICHUA BBITAJIKUBAIOIICH CHIJIBI,

JIEHCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:

F_jlm_ =pgV

Ycnosue ninaBanus Tena. [InaBanne CYAOB 1 BO3AYyXOIlJIaBaAHUEC

1.24

Mexanuueckue KoyiebaHus. AMIUTUTY/Aa, TEpUOJ W 4YacToTa KoJieOaHUH.

®dopmyra, CBI3BIBAIOIIAS YaCTOTY U MEPUO KOJICOAHUN:




1.25

Maremaruueckuii M IPYKUHHBIA MasTHUKHU. [IpeBpamieHue sHepruu Ipu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

Mexanunyeckue BOJIHBL. [IpofoJibHBIE W TONEpPEYHbIE BOJHBI. /[JIMHA BOJIHBI U

CKOPOCTh PaclpOCTPAHEHHUS BOJIHBI:

L=v-T

1.28

3Byk. ['pomMKoCTh 1 BbIcOTa 3ByKa. OTpakeHHE 3ByKOBOW BOJIHBI Ha IPAHULIE ABYX

cpen. adpa3Byk u yIbTpa3ByK

1.29

Ipaxmuuyeckue pabomul

N3mepenne cpenHe IJIOTHOCTHM BEUIECTBA; APXMMEIOBOM CHIIbI; KECTKOCTH
OpYXHUHBL;, KOd(p(UIIMEHTa TPEHUsl CKOJNbKEHUs; pabOThl CUIIBI TPEHHUS, CHIIbI
YIPYTOCTH; CpPEeNHEH CKOPOCTH IBMKEHHs OpycKa MO HAKJIOHHOW IUIOCKOCTH,
ycKOpeHusi Opycka Mpu ABUKEHMHU IO HAKIOHHOW IUIOCKOCTH;, YacTOThl U
nepuoAa KoJieOaHMM MaTeMaTH4YecKOro MasTHHKA; 4YacTOThl U Iepuoja
KoJie0aHU# MPYKUHHOTO MasTHHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIETO Ha phIyar;
paboThI CUITBI YIPYTOCTH IIPU MOABEME Ipy3a € MOMOIIBIO HETIOABUKHOTO OJIOKA;
paboThI CHIIBI YIPYTOCTH IPU NOABEME I'py3a C MOMOIIBIO MTOJIBUKHOTO OJI0KA.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMA MOTPYKEHHOMN YacTH
Tela W OT IJIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHIIBI OT
Macchl TeJla; CHJIbI TPEHUSI CKOJBXEHHUS OT CHJIbI HOPMAJbHOTO JAaBJIEHUSI U OT
poJla MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HUKAIOLIEH B NPYXHHE, OT CTENECHU
nedopmaluu MpYy>KUHBI; YCKOpPEHUs: Opycka OT yrila HaKJIOHa HAmpaBIISIONICH;
nepuoAa (4acToThl) KOJIeOaHUI HHUTSHOTO MasTHUKA OT JUIMHBI HUTH, MEpPHOJA
Kojie0aHUM TPYKUHHOTO MasiTHUKAa OT MAaccChl Ipy3a U KECTKOCTU MPYKHUHBL;
UCCIICIOBAaHME HE3aBHCUMOCTH Iepuojia KojeOaHWHW HUTSHOIO MasTHHKA OT

Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHS phluara

1.30

Qusuueckue sA6NeHUs 6 npupooe: TIPUMEPHl JBIKEHUS C  Pa3IUYHBIMU
CKOPOCTSIMHU B JKMBOW M HEKUBOW MPUPOJE, ACHCTBUE CUIIBI TPEHUS B IPUPOAE U
TEXHUKE, TPWINBBI W OTJIUBBI, ABWXKEHUE TUTaHeT COJNHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBI)KEHUE JKUBBIX OPraHU3MOB, PhIYard B Telle YEIOBEKa, BIUSHUE
aTMoc(epHOro naBieHUS Ha KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCHIPUATHE

3BYKOB KMBOTHBIMH, 3CMJICTPACCHUC, ceiicMu4YecKue BOJIHBI, IYHAMH, 3XO

1.31

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, AATYUKH IIOJOXKCHHA, PaCCTOAHUA H

YCKOPCHUA, AOUHAMOMCTpP, I[MOAIIWIIHWUKH, PaKCTbl, pbiyar, HOI[BHX(HLIﬁ n




HETOABIDKHBIA OJIOKM, HAKJIOHHAS IUIOCKOCTb, NPOCThIE MEXAaHU3MbBI B OBITY,
COOOIaoIIUecs] COCYAbl, YCTPOHCTBO BOJONPOBOJA, THIPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,

HCII0JIb30BAHHUE YJIbTpPa3ByKa B 6BITy N TEXHHKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIO)KEHUS  MOJIEKYJIIPHO-KMHETHUUYECKON  TEOpUM  CTPOEHUs
2.1 BenlecTBa. Mozenu TBEPAOro, KUAKOTO M ra3000pa3HOro COCTOSIHUI BeIIecTBa.
Kpucramnmmueckue n amop¢Hsbie Tena
55 JBuxenune uactul] BemiectBa. CBA3b CKOPOCTH  JBMKECHHS 4YacTUI[ C
' Temreparypoii. bpoyHoBckoe nBmwxenue, muddysus
23 CMauuBaHue U KalWUISPHbIE SIBICHUS
2.4 TerioBoe pacuiupeHue U coxaTue
2.5 TennoBoe paBHOBECHE
Yy Buytpennsis sHeprus. Pabora u Temonepeaaya Kak CHOCOOBI W3MEHEHHS
' BHYTpEHHEH 3Hepruu
2.7 Bunel Tenonepenayn: TeMIONPOBOIHOCTD, KOHBEKIINS, U3TyUCHHE
Harpesanue u oxnaxaeHnue tes. KoJqnuecTBo TEIUIOThL. Y IeIbHas TEINIOEMKOCTD:
28 O=am(ty—1;)
3aKOH COXPAaHEHHs DHEPIMM B TEIUIOBBIX MpOILEcCcax. YPABHEHHE TEIUIOBOTO
OanaHca:
2.9
O +0,+..=0
Ucnapenne m koHaeHcauus. V3mMeHeHHe BHYTpPEHHEW SHEPrUM B TMIPOLIECCE
510 UCnapeHuss M KoHJeHcanuuu. KurneHue JKUAKOCTH. YJenbHass TeIoTa
' napooOpa3zoBanusi: L = Q/m
2.11 BrnaxnocTs Bo3ayxa
[MnaBnenne u Kpucrawuzanusa. VI3MeHeHWe BHYTpEeHHEH DOSHeprud TNpu
IUTABJIEHUU M KPUCTAJUIM3ALUU. Y IeJbHas TEIJI0Ta IIaBJIeHUs:
2.12
_9
o
2.13 BuyTpeHHsa sHeprus cropaHusi TOIUIMBA. Y AebHas TEIUIOTa CrOPaHMs TOIUIMBA!




q=0/m

2.14 [punuunst pabots! TermoBbix apuratencii. KI1/] reruioBoro apuratens
Ilpakmuueckue pabomul
N3smepenue ynenbHOM TEIIIOEMKOCTH METAJNIMYECKOIO LWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, IOJYYEHHOrO0 BOJOM KOMHATHOW TeMIepaTypbsl (UKCUPOBAHHOM
Macchl, B KOTOpPYIO OIYIIEH HAarpeTbli IWIMHAP; KOJMYECTBA TEIUIOTHI,
2.15 OTJIAHHOI'O0 HArpeTbiM LMJIUHAPOM, IIOCJIE OIYCKaHUS €ro B BOAY KOMHATHOH
TEMIEPATYpPbl; OTHOCUTEIBHOM BIIAXHOCTU BO3JyXa; YAEIbHOM TEIUIOTHI
IUIaBJIEHUS Jpaa. MccnenoBanne N3MEHEHNs TEMIIEPATyphbl BOABI IIPH PA3IAYHBIX
YCIIOBUSIX; SIBJIEHUS TEIJIOOOMEHA IIPU CMEIIMBAHUU XOJIOJHOM U ropsyeil BObL;
IIpolecca UCIapeHus
Qusuueckue AsleHUs 6 npupode. MOBEPXHOCTHOE HATSIKEHHE M KalWLISPHbIE
2.16 SBJICHHS B TMPHUPOJIC, KPUCTAUIBI B Tpupoje, uznydenue ConHIla, 3amep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHl, TyMaHa, UHEsl, CHEera
Texnuyeckue ycmpoticmea: KanWUISPbl, IPUMEPHI UCIIOJIB30BaHMS KPUCTAIJIOB,
517 KUAKOCTHBIM TEPMOMETp, JaTYUK TEMIIEPATYpbI, TEPMOC, CHUCTEMa OTOIUICHHUS
' JIOMOB, TUTPOMETpBI, ICUXPOMETpP, MapoBasi TypOWHA, ABUTATE]Ib BHYTPEHHETO
CrOpaHHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpuzanus Tel. J[Ba BUa 3IEKTPUUECKUX 3apsi0B
3.2 BsaumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onektpruueckoe mnone. Hanpspk€HHOCTh  snmekTpruueckoro mons.  I[IpuHoun
' CYINEPIIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn »snekrpuueckux 3apaaoB. JleficTBUE dJIEKTpUYECKOro TMOJsS Ha
' AJIeKTpUYecKue 3apsbl. [[pOBOIHUKYN U TUAIEKTPUKH
[TocTosiHHBIN 3neKTpUYecKuil TOK. JleicTBusA anekTpruyeckoro Toka. Cuna Toka.
Hampsixenue.
3.6 I=q/t,U=A/q
DNEKTPUYECKOE COIIPOTUBIIEHUE. Y AEBHOE DJIEKTPUUECKOE CONIPOTUBIICHHE:
3.7 R = pl/S




3.8

3akoH OMa a1 yyacTka aiekrpudeckoit uenu: I = U/R

39

ITocnenoBarenbHOE COCAUHEHUE IIPOBOAHHKOB:
I, =1, U=U,+U,. R=R +R,
Hapaﬂneanoe COCAMHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJIICHUA:

U=U;I=I+I;R=2.

2

CMelaHHbIe COCAUHCHU ITPOBOAHHUKOB

3.10

Pabota u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.11

3akoH Jlxoynsa — Jlenna:

O=I"R-t

3.12

OmnpIT BpCTe,Z[a. MarsuTHoe 1oJie IpsAMOro ImnpoBOAHHKA C TOKOM. JIluauu

MarHUTHOW UHAYKIWUH

3.13

MarautHoe 1oOJIe IIOCTOSHHOIO MarHurta. B3auMoaeicTBHE ITOCTOSHHBIX

MAarHuToOB

3.14

JlelicTBME MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM

3.15

Oneitel @apazes. SABnenue snekTpoMarnuTHOM UHAYKIMU. [IpaBuno Jlenna

3.16

Ilpakmuueckue pabomul

H3MmepeHne  DIEKTPUYECKOTO  CONPOTHUBIEHUS  PE3UCTOPA;  MOLIHOCTH
AIIEKTPUUYECKOTO TOKA; PabOTHI AMEKTPHUUECKOTO TOKA.

HccenenoBanue 3aBUCHMOCTM  CWIBI  TOKAa, BO3HHMKAKOIIETO B IPOBOJHUKE
(pe3ucTopsbl, JTamIovka), OT HAIPSHKEHUS Ha KOHIAX MPOBOJHMKA; 3aBUCUMOCTHU
CONPOTHUBIIEHUS OT JUIMHBI IPOBOJAHMKA, IUIOLIAJNA €0 MOIMNEPEYHOr0 CEYEHUs U
YAEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka mpaBuiia JUIs SJIEKTPUUYECKOrO HANPSDKEHUS IPU IOCIEN0BATEIBHOM
COCIMHECHUU IIPOBOJHUKOB; IIpaBUia I CWIbI JJIEKTPUYECKOrO TOKa IIpU

napajuieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

3.17

Qusuueckue AGNeHUA 8 npupoode: DIEKTPUUYECKHE SBICHHSA B arMmocdepe,
ANEKTPUYECTBO >KMBBIX OPraHU3MOB, MarHUTHOE Moje 3eMiu, Ipeid MoiocoB,

POJIb MAaruuTHOTO MMOJISA IJIs Y KU3HU Ha 36MJI€, MOJIIPHOC CUAHUC

3.18

Texnuueckue ycmpouicmea: 3IEKTPOCKOI, amIIepMeTp, BOJIBTMETpP, PEOCTar,




CU€TUYMK  IJIEKTPHUUECKOW  HDHEPIUH,  OJIEKTPOOCBETUTENIbHBIE  HPUOOPEI,
HarpeBaTeNIbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), HIEKTPUUECKHIE MPEAOXPAHUTENH,

QJICKTPOMAIrHuT, 3JICKTPOABUIATCJIb MMOCTOAHHOI'O TOKA, ICHCPATOP IMOCTOAHHOI'O

TOKa
3.19 OneKkTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH
3.20 JlyueBas monens cBera. lIpsiMonuHeliHoe pacpoCTpaHEHUE CBETa
3.21 3akoH oTpaxxeHus cBera. [nockoe 3epkano
3.22 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus cseta
304 JIunza. Xon mydeil B nuH3e. DoKycHOE paccTosiHME NUH3bI. OnThyeckas cuia
. muu3el: D = 1/F
3.25 I'ma3 xak ontuveckas cucrema. OnTHyecKue mpruoOOpsI
Ipaxmuueckue pabomul
H#HHPar###l13MepeHre ONTUYECKON CHiIbl coOMparomeil JIMH3bL, (HOKYCHOTO
paccTosiHusl coouparomieil TMH3BI (10 CBOMCTBY paBEHCTBA pa3MepoOB MpeaMeTa u
n300paxkeHusi, Korja MpeAMET paclojoKeH B JBOMHOM (okyce), Mmokazarems
3.26 MPEJIOMIIEHUS CTEKJIA.
###Par###lIccnenoBanue cBONCTBa M300paKeHUs, TMOJYYEHHOTO C IOMOIIBIO
coOuparomiel JTMH3bI; U3MEHEHUs (POKYCHOTO PAaCCTOSIHUS IBYX CIOXEHHBIX JIMH3;
3aBUCHUMOCTH yIJla MPEJIOMJICHUSI CBETOBOIO Jiyya OT yIJla MaJieHus Ha TPpaHULIe
«BO3J1yX — CTEKJIO»
297 Qusuueckue saenenuss 6 npupooe: 3atmenus Connna u JlyHbl, 1BeTa Teu,
' onTUYECKHUE SIBJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKHM, TIepHCKON, ¢oToanmnapar, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBEBGIE ABJIEHUA
41 PagnoaktuBHOCTh. Anb(a-, Oera-, raMma-uznyueHus. Peakiuu anbda-u Oera-
' pacmaja
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-dactuil. [nanerapuas Moens aToma
4.3 CocrtaB aroMHOTr0 sifjpa. M3oTormnsl
4.4 [lepuon monypacnana aTOMHBIX sSIAEP
4.5 SAnepHble peakuyu. 3aKOHBI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEIN
6 Qusuueckue A6leHUs 8 Npupooe: €CTECTBEHHBIH paAHOaKTUBHBIN  (oOH,

KOCMHUYCCKHUC JIy4YH, PpPaJHuOAKTUBHOC MU3JIYUCHUC MTPUPOAHBIX MUHCPAIIOB,




HCfICTBHe pPaarOaKTUBHBIX I/ISJIy‘-IeHI/Iﬁ Ha OpraHusM 4YCJIOBCKa

4.7

Texnuueckue ycmpoticmea: CHEKTPOCKON, WHAWBUIYaJIbHBIM TO3UMETP, KaMepa

BI/IJ'IBCOHa, AACpHad SHEPreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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