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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢u3uKe Ha YpOBHE OCHOBHOIO o0O0Iero o0pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTAaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toMm (penepanabHOI paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

CopnepxaHue mnporpaMMmbl MO (U3MKE HaMpaBieHO Ha (QopMupoBaHUe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCSd W OpraHU3alMi0 H3yYeHHUS
(¢u3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo (¢u3uKe yUUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuud tpedoanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yJbTaTaM 00yUYeHUsl, a TaAKXKe
MEXIPEIMETHbIE CBSI3M €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa30BaHUsl.

[Iporpamma o gu3uke ycTaHaBIMBAaeT pacupeereHrne yueOHOro Marepuania
1o rojam oOyueHus (1o Kjiaccam), MmpejiaraeT MPUMEPHYIO MOCIIeI0BaATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKAa3aHUS METOAMYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®duszrka SBIAETCI CUCTEMOOOPA3YIONINM JIJIs1 €CTECTBEHHOHAYYHBIX YUeOHBIX
NPEIMETOB, TOCKOJBbKY (HU3MdYecKue 3aKOHBI JIE)KaT B OCHOBE IIPOIIECCOB U
SBICHUH, W3ydyaeMbIX XHUMHEH, Ouosoruei, acrpoHomuerd u QGU3HIECKOU
reorpadguei, BHOCHUT BKJIaJ B  E€CTECTBEHHOHAYYHYIO KapTUHY MM,
npenocTaBiIsieT Haubosnee siICHble O00pas3lbl MPUMEHEHUS HAy4YHOrO0 METojAa
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYEHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIaBHBIX 3a7ad (PuU3HUEecKOro oOpa3oBaHUS B CTPYKTYpE OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTepeca K HayKe y 00yJarouuxcs.

WN3yuyenne @u3ukun Ha 0a30BOM ypOBHE IMpeAINoJiaraeT OBJAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTSAMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

¢ HAYYHO OOBSICHSTH SIBICHUS;
e OLICHMBAaTh U IOHUMAaTh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHMS;



e WHTEPHpPETUPOBATH  JaHHBIE W  HUCHOJIB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JJIS TTOTyYEHUS BHIBOJIOB.

Henu wusyueHus Qu3NKK HAa YypOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
ompeneneHsl B Konnenmum mnpenogaBanusi ydeOHOro mnpeamera «Dusnka» B
oOpa3oBareibHbIX opranuzauusx Poccuiickoit ®enepanuu, peamu3yromUx
OCHOBHBIE  00111€00pa30BaTelIbHbIE MPOTPAMMBI, YTBEPKIEHHON pelIeHHEM
Komnerun Munucrepctsa npocsemienus Poccuiickoit denepanuu (mpoTokosa ot 3
nexadps 2019 r. Ne [1K4g8H).

eaun nzyyenus Gpusuku:

« TMpUOOpPETeHHWE WHTEpeca M CTPEMIICHUS OOYYaroImUXCs K HayIHOMY
U3yYCHUIO TPUPOMABI, PAa3BUTHE HX HMHTEJUIEKTYAJIBHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

« pa3BHUTHE NPEJCTABICHUN O HAYYHOM METOJC MO3HAHMS U (OPMHUpPOBAHNE
MCCIIEJIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIINUM SIBJICHHSIM;

« (QopMHUpOBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3ylibTrara H3YYCHHS
OCHOB CTPOCHHS MaTepHH U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

« (QopMHUpOBaHHWE MPEACTABICHUN O PONM (PUIUKUA IS Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TPEACTABIEHUH O  BO3MOXKHBIX  chepax  Oyayuieil
npo¢eCCUOHATBHON JEATENIbHOCTH, CBA3aHHOW ¢ (PU3MKO, MOArOTOBKA K
JaJIbHENIIeMy O0yYEHHUIO B 3TOM HalpaBICHUHU.

JloCcTH)KeHHEe 3TUX ILejed MporpaMMbl IO (M3MKE Ha YPOBHE OCHOBHOIO

ob1rero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIISTYIONTUX 32424

e MnpuoOpeTeHHne 3HaHMW O JUCKPETHOM CTPOCHMM BEIIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, JJIEKTPUUYECKHX, MArHUTHBIX M KBAHTOBBIX
ABJICHUSX;

e TPUOOPETEHHE YMEHUH OINHUCHIBATH M OOBSICHATH (U3MUECKHUE SIBICHHS C
UCTOJIb30BaHUEM IOJIYYCHHBIX 3HAHUM;

e OCBOCHHME METOJOB pEUICHUs MNPOCTEHIIUX pPAacu€THBIX 3amady C
UCTOJIb30BaHUEM buznyeckux MoJiene, TBOPYECKUX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a/1a4;

« pa3BUTHE YMEHUN HAOIIOJATh MPHUPOJIHBIC SIBICHUS U BBITOJIHATH OIBITHI,
nabopaTtopHble  pabOTBl W OKCHEPUMEHTANbHBIE HCCIEAOBAHHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;



e OCBOEHHE MPUEMOB palbOThl ¢ MHPOPMALUEH (PU3UUECKOTO COACPKAHMUS,
BKJTFOYass MHPOPMAIIUIO O COBPEMEHHBIX JTOCTIKCHHIX (DU3UKH, aHATN3 U
KPUTHUYECKOE OIICHUBaHUE MH(POPMAIINH;

e 3HAKOMCTBO cO chepaMu MpodhecCHOHATBHON JAeATeIbHOCTH, CBI3aHHBIMU
C (u3uKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUAX (U3MUECKOU HAYKH.

Ha usyuenue ¢usuku (6a30Bblil ypOBEHb) Ha YpOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENI0), B 8
kiacce — 68 gacoB (2 Jaca B Hemenmo), B 9 kimacce — 102 yaca (3 yaca B HEJIEINiO).

[Ipennaraemslii B mporpammMe no (u3HKe nepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHAATENIbHbIN XapaKTep, YUUTeNb JIeJaeT BbIOOP MPOBEICHHUS
7a00paTOPHBIX PabOT W OMBITOB C YYETOM MHIMBHUIYAIbHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, CIHUCKa SKCIEPUMEHTATIbHBIX 3a/laHMi, MpelaraéMblX B pamMKax
OCHOBHOT'O TOCYAapCTBEHHOI'O dK3aMeHa 1o (U3HKe.

COIAEPKXAHUE OBYUEHUASA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHUM OKPYKAKOIIEr0 MUPA.
®usnka — Hayka o mnpupone. fABieHus npuponbl. OUNYECKHE SBICHUSA:
MEXaHUYECKHE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusndeckne BeaWYUHBL. M3MmepeHue Qusnueckux BenuuuH. DU3HUECKHE
npubopsl. [lorpenHocTs U3MepeHuit. MexxayHapoHas cUCTeMa €IHHHUIIL.
Kak ¢usuka wu Jpyrue ecTECTBEHHbIE HAyKH H3Y4aloT TPUPOIY.
EcTecTBeHHOHAYUYHBI METOJ] TO3HAHUSA: HAOIIOJEHUE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIDKEHHUE THUIIOTE3, SKCIIEPUMEHT 10 MPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmomaemoro siineHus. Onucanue GU3NIECKuX SBICHHUM ¢ IOMOIIBIO MOJIETIEH.
Hemoncmpauuu.
o MexaHnuueckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC
SIBJICHUSL.

« @usnueckre NpUOOPHI U MpoLeaypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnwie padbomot u onvimol.

« OmnpeneneHune 1EHBI IETICHUS MIKATIBI U3MEPUTEITHLHOTO TPUOOpA.



o H3MepeHnue pacCTOSHUM.

« H3mepenue o0bEMa KUAKOCTH U TBEPIOTO TeEIA.

« OmnpeneneHue pa3MepoOB MaJIbIX TEIL.

« U3mepenue Ttemmeparypbl IpU TMOMOIIM KUIKOCTHOTO TEPMOMETpa H
JaTYNKa TeMIepaTyphl.

« IlpoBeneHue ucciegoBaHUS MO MPOBEPKE THUIIOTE3bI: NAIBHOCTH MONETA
Iapuka, MyIEeHHOT0 TOPU30HTAIBHO, TeM OOJIbIlle, YeM OOJIbIlle BHICOTA
nmycKa.

Paspnen 2. IlepBoHavaibHbIe CBeICHUSI 0 CTPOCHMHU BelleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OMbITHI,

JIOKA3bIBAIOIINAE TUCKPETHOE CTPOCHUE BEIECTBA.

JIBwxkenne yactuil BemiectBa. CBsI3b CKOPOCTU JIBDKCHHUS YaCTUIl C
TeMmriepatypoil. bpoyHoBckoe nBwkenue, aud@ys3us. BzaummoneiicTBue yacTuil
BEIIECTBA: MPUTSIKEHNE U OTTAJTKUBAHUE.

ArperatHble COCTOSIHUS BEIECTBA: CTPOCHHE Ta30B, KUJIKOCTEH M TBEPIBIX
(kpuctamndeckux) Teia. B3auMocBsS3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHHSX M MX aTOMHOMOJEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJBI.

Jemoncmpayuu.

« Habmonenrne 6poyHOBCKOTO JBUKEHUSI.

« HaGmonenune nuddysun.

« HaOmionenue  ABIEHUM,  OOBACHSIOMIUMXCS  TPUTSDKEHUEM — WIIU

OTTAJIKUBAHUEM YaCTUIl BEILIECTBA.

Jlabopamopnuie pabomot u onvimot.

« OrmeHka JuaMeTpa aroMa METOAOM PSI0B (C  HMCIOJIb30BAaHUEM
dboTorpadmii).

o OnpITHI IO HAOTIOACHUIO TEMJIOBOTO PACITUPEHUS Ta30B.

o  OneITHI IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBu:keHue u B3auMo/eiicTBHe TeJl.

MexaHnnueckoe JBH)KEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpellHsisi CKOPOCTh MPH HEPAaBHOMEPHOM JABMXKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBnenue wHepUMU. 3aKOH WHEpIUHU. B3anmoneicTBue Ten Kak MNpUYMHA
M3MEHEHHSI CKOPOCTH JBMXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
[InotHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €AUHUIIEC
o0BEMa BerecTna.



Cwita Kak XapakTepUCTHKa B3auMoAeucTBHs Tell. Cuila ynpyrocTu M 3aKOH
I'yka. M3Mepenne cuiibl ¢ MOMOIIBIO THUHAMOMETpA. SIBIEHUE TATOTEHHMS U CHIIA
TsokecTH. Cria TSKECTH Ha Apyrux miaHerax. Bec tenma. Hesecomocts. Cnoxxenue
CWJI, HAPABJIIEHHBIX MO OAHOM mpsiMoi. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHune CKOIbKEHUSI U TPEHUE TTOKOsl. TpeHre B IPUPOJE U TEXHHUKE.
Jemoncmpayuu.
« HaOmoneHne MeXaHU4eCcKOro JBMKEHUS Tena.
« H3MepeHue CKOPOCTH MPSAMOJIMHEUHOTO JBUKEHUS.
« HaOmonenue sBieHNs] HHEPLIUU.
« HaOmonenue u3MeHeHUs1 CKOPOCTH MPU B3aUMOJIEUCTBUU TEN.
« CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.
« Cll0)eHue CHJI, HalpaBJICHHBIX MO OJTHOW MPSMOM.
Jlabopamopnuie padomut u onvimot.
« Omnpenenenue CKOPOCTH PABHOMEPHOTO JABMKEHUS (IIapUKa B JKUIKOCTH,
MOJIEIIN DIIEKTPUYECKOT0 aBTOMOOUIIS U TaK Jiajee).

« Onmnpenenenue cpenHeld CKOPOCTH CKOJIbKEHHSA OpycKa WIM IIapuKa I10
HAKJIOHHOM TIOCKOCTH.

« OrnpeneneHre MIOTHOCTH TBEPAOTO TeENA.

o OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH pacTshKeHHsS (JedopMaiiun)
NPYKUHBI OT IPUJIOKEHHON CUJIBI.

e OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJBKEHHS OT
BECa TeJla U XapakTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHnue TBEPABIX TeJl, dKMIAKOCTE U ra3oB.

Hasnenune. CriocoObl yMEHBIIICHUS U yBEJIMUCHUA JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHHS Ta3za OT o00béma, Temmneparypsl. l[lepegada maBneHus
TBEPABIMU TEJAMH, XKUAKOCTAMH W razamu. 3akoH llackans. IlneBmaTnueckue
MalllUHbl. 3aBUCUMOCTb JABJIEHHUS XUJIKOCTH OT TriyOuHbl. ['mapocTtaTmueckuii
napagokc. Coobuaromuecs: cocyibl. [ ' napaBmnyeckue MeXaHu3Mbl.

AtMmocdepa 3emun u atmocepHoe naBieHue. [IpuuuHBI CyiecTBOBaHUS
BO3yImHONH o6onouku 3emiu. OmbiT Toppuyennu. M3mepenue atMochepHOTo
JaBiIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJIEHUSI OT BBICOTHI HAJl YPOBHEM MOPSI.
[Tpubopst qy1st M3MepeHust aTMOCHEPHOTO JTABICHUSI.

JlelicTBrE )KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJIO. BrITankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.

Jemoncmpauuu.

« 3aBHUCHUMOCTH JIaBJICHUS ra3a OT TEMIEPATYPHI.



« Ilepenaua naBieHUs KUIKOCTHIO U ra30M.

« Coolmaromuecs: COCy/ibl.

o T'maopaBimnueckuii mpecc.

o IlposiBnenue neicTBuss aTMOCPEPHOTO AaBICHUS.

e 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI OT 00BEMA MOTPYKEHHOM YaCTU
T€Ja U TNIOTHOCTH KUJKOCTH.

e PaBEHCTBO BBITAJIKMBAIOLIEH CHJIBI BECY BBITECCHEHHOM KUIAKOCTH.

« YcClOBHME IUIABaHUS TEJ: IUIABAHUE WA MOTPYKEHUE TEJI B 3aBUCUMOCTH
OT COOTHOIIIEHUS TJIOTHOCTEN TeJa U )KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

« HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMaA MOrpyKEHHOM B
YKUJIKOCTh YacTH TeJa.

« OmnpeneneHue BHITAJKUBAIOMICH  CHJIBI, JICHCTBYIOIIEH Ha  TeJoO,
MOTPY>KEHHOE B KUJIKOCTb.

« IlpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIONIEH HA TEJO
B JKUJIKOCTH, OT MACChI TeJa.

e OnpITbl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb BBITUIKABAIOIICH CHIIBI,
JNEUCTBYIOIIEH Ha Teno B JKHUAKOCTH, OT OO0BbEMa MOTPYKEHHOW B
YKUAJIKOCTb YaCTH TeJla U OT IUIOTHOCTHU KUJIKOCTH.

« KoHcTpyupoBanue apeomerpa WIM  KOHCTPYMPOBAaHHUE JIOAKH U
onpeaeeHue €€ rpy30n04bEMHOCTH.

Paznen 5. PabGoTra 1 MOIIHOCTH. JHEPrus.

Mexannueckast pabota. MOIIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBumio
paBHOBecus pbiuara. [lpumMeHeHMe TIpaBWiIa paBHOBECHs] pblyara K OJIOKY.
«3omotoe mpaBuio» wMexaHuku. KIII[ mpocteix MexanusmoB. IIpocteie
MEXaHU3MbI B ObITY U TEXHUKE.

Mexannyeckas dsHeprus. KuHeTmyeckas U MOTCHIMAJIbHAS DJHEPIHUS.
[IpeBpaliieHre 0JHOTO BHUJIa MEXaHUYECKOM SHEPTUH B APYTOW. 3aKOH COXpaHEHUS
SHEPrUU B MEXaHUKE.

Jemoncmpauuu.

« IIpumepbl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnwie padbomot u onvimol.

« Ornpenenenue pabOTbl CUJIBI TPEHUSI TPU PABHOMEPHOM JIBHXKEHUU Teja

10 TOPU3OHTAJIBHON OBEPXHOCTH.
« HccnenoBanue ycinoBul paBHOBECHS pblyara.



« WM3mepenue KII/ HaKIIOHHOM IIJIOCKOCTH.

« N3yueHue 3akOHA COXpaHEHUS MEXaHUYECKOU SHEPTUH.
8 KUIACC

Pa3znen 6. TenioBble sIBJIEHMS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpPUM CTPOCHUSA
BemlecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYd. ONBITEI, NOATBEPKAAKOLIUE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mogenun TBEPAOro, >KUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrannuueckue u amopdusie tena. OObsICHEHHE CBONCTB Ta30B, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOXEHUN MOJEKYISIPHO-KUHETUYECKON TEOpHH.
CmauuBaHue U KanWwUISIpHBIE siBIeHUA. TemIoBoe pacliupeHue U CKaThe.

Temnepatypa. CBsi3b TemIeparypbl CO CKOPOCTBHIO TEIJIOBOIO JABMKECHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl W3MEHEHUS BHYTPCHHEH HHEPIHH:
TeIIonepeaya u COBEpILICHUE paboTHI. Bunasr TeTUIoNEepe1auHu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTYYEHHUE.

KoanuecTBo TemnoThl. YeabHas TEINIOEMKOCTH BellecTBa. TemiooOMeH U
TEIJIOBOE paBHOBeCHE. YpaBHEHHUE TemuioBoro OanaHca. IlimaBneHnue wu
OTBEpJCBAaHUE KPUCTANIMUECKUX BEIIECTB. YAeIbHAs TEIJIoTa IJIaBJICHUS.
[TapooOpazoBanue u konjaeHcainusa. Mcmapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTh TeMIIEpaTypbl KHIIEHHs OT aTMoc(epHoro
JTaBJICHUS.

BnaxuocTps Bo3myxa.

DHeprus TomIuBa. Y AejabHas TEII0Ta CropaHusl.

[Tpunnumner paboTel TeroBeiX aBurarenei KIIJ TerutoBoro nmpurarens.
TermnoBbele IBUTaTeNIM U 3alIUTa OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUM B TEIUIOBBIX MPOIIECCaX.

Jemoncmpayuu.

« Habmonenne GpoyHOBCKOTO JBUKEHHUS.

« Ha6monenne nuddysun.

« HaGmoneHnue siBjeHUN cMaYMBaHUS M KalTWJIIPHBIX SBICHUH.

« HalGmoneHne TemioBoro pacupeHus T,

« l3MeHeHue naBieHUs rasa MpU U3MEHEHHWU OObEMA U HArPEBAHUU WIIU

OXJIaXKJICHUU.
« IIpaBuna uamepeHus: TemMIepaTypsl.
« Buasl Teronepeaayn.



o OxynaxaeHue Npu COBEPILICHUH PaOOTHI.

« Harpesanue npu coBepiiieHU pabOThl BHEITHUMH CHUJIAMHU.

« (CpaBHEHHUE TETUIOEMKOCTEN PA3IMYHBIX BEILIECTB.

« Habmonenue kuneHus.

« HaGmtoneHne nocTosHCTBA TEMIIEPATYPhI MPU TIABIICHHUH.

e Mopenu TEIIOBBIX IBUTATEEH.

Jlabopamopnuie padomut u onvimot.

e OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIKEHUS.

e OmnpITHI MO BRIPANIMBAHUIO KPUCTAJIOB TOBAPEHHOM COIM MJIU caxapa.

e OnpITel MO HAOIIOJEHUIO TEIUIOBOT'O PACIIMPEHUS Ta30B, XUJIKOCTEH U

TBEPIBIX TEJI.

« Onpenenenue AaBiaeHUs BO3AyXa B Oa/sIOHE IINPHUIIA.

e OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHHUSI BO3JyXa OT €ro

00bEMa M HArPEeBaHUS WIN OXJIAXKICHUS.

« IlpoBepka runote3bl JUHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
« HalGmonenne wu3MeHEeHHs BHYTPEHHEH OSHEPruud Tella B Pe3ysIbTaTe
TeIUIonepeaaun U paboThl BHEIIHUX CHII.

« HWccnenoBanue siBIE€HUS TEIJIOOOMEHA MPH CMEIIMBAHUM XOJIOAHOW U

ropsiueu BOJIBI.

« OrmnpeneneHne KOJIMYECTBA  TEIUIOTHI, IOJY4YEHHOrO BOJOW  TIpHU

TEIUI0O0OMEHE C HArPEThIM METAJUTMUECKUM IIUIHHIPOM.

« OrnpeneneHue yaenbHON TEINIOEMKOCTH BEILIECTBA.

« MHccnenoBaHue npoluecca ucnapeHusl.

« OrmnpeneneHrne OTHOCUTEIBHOM BIAXKHOCTU BO3AYyXa.

« OrmnpeneneHre yAenbHON TEIUIOTHI IJ1aBIEHUS JIbJIA.

Pa3znen 7. JinekTpuyeckne U MATHUTHbBIE SIBJICHHS.

Onektpuzauust Ten. J[Ba poja sieKTpuueckux 3apsiioB. B3aumoneiicTBue
3apsbkeHHBIX  Tenl. 3akoH KymoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUS MEXLY TeIaMu).

Onektpuueckoe mnone. Hampsok€HHOCTh 3iekTpudeckoro mnoisd. IlpuHuun
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuueckux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsi.
Crpoenune aroma. IIpoBOOHMKM U  JUANEKTPUKU. 3aKOH  COXPAHEHHS
AJEKTPUYECKOTO 3apsaa.



DJIEKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHUSA JJIEKTPUUECKOTO TOKAa.
Nctounuku mnocTossHHOrOo TOKa. JIeMCTBUS AIEKTPUYECKOrO0 TOKa (TEmIOBOE,
XUMHYECKOE, MATHUTHOE). DIEKTPUUYECKUN TOK B KUIKOCTIX U razax.

Onekrtpuueckass uenb. Cuia  TOKa.  DJEKTPUYECKOE  HAIPSKECHHE.
ComnpoTuBneHrne MPOBOJHUKA. YIEJIBHOE CONPOTHUBIICHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locmenoBarenbHOE W MApajuIeNIbHOE  COEIMHEHUE
ITPOBOJITHUKOB.

PaGora u MomHOCTh »3yekTpuyeckoro Toka. 3akoH [[xoyns—JleHua.
DnexkTpudecKue enu U NoTpeOUuTeNH 3IeKTpruIeckoil snepruu B 6biTy. KopoTkoe
3aMbIKaHHE.

[locTosiHHble ~ MarHuThl.  B3auMoaeiicTBME  MOCTOSIHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOe nosie 3eMJId U €ro 3Ha4€HUE I )KU3HU Ha 3eMiie.
OneiTr  Opcrena. MaruuTHoe TMoJe€  DJIEKTPUYECKOro Toka. IIpumeHenue
AJIEKTPOMArHuTOB B TEXHUKE. /[eicCTBME MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
DNeKTpoaBUraTelb MOCTOSHHOTO ToOKa. lcmosib30BaHME 3IEKTpOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHue sneKTpoMarHuTHOM MHAyKUuH. [IpaBuno Jlenua.

DneKTporeHepaTop. CrniocoOb1 MOJIyYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHU.
Jemoncmpayuu.

e DIIEKTpU3aLHUS TEN.

« JIBa poja 3JIEKTPHUYECKHUX 3apsAJI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEI.
e  YCTpOWCTBO U JEUCTBUE IEKTPOCKOIA.

e DIEKTpOCTATUYECKAS UHAYKIUSI.

e 3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPSI0B.

e [IpoBOJHUKYN U TUIIEKTPUKHU.

« MogennpoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO IOJIA.

e HcTOYHMKM IOCTOSSHHOTO TOKA.

o JleWCTBHS DNEKTPUUECKOTO TOKA.

e DJEKTPUYECKUI TOK B )KUIKOCTH.

« T'a3o0Bb1i pa3psn.

« H3MepeHue CHIIBI TOKa aMIIEPMETPOM.

« H3MepeHue 3IeKTPUYECKOTO HANPSKEHHS BOJIBTMETPOM.

« Peocrar 1 MmarazuH CONpOTUBIICHUM.

« BzaumopelicTBHE NOCTOSIHHBIX MATHUTOB.

« MogennpoBanrue HEBO3MOKHOCTH Pa3ACICHHS ITOJIOCOB MarHNUTa.



MonenupoBaHre MarHUTHBIX MOJIEN MMOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHUT.

JlercTBME MAarHUTHOTO TTOJIS1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHH.

Omnbrter @apanes.

3aBUCMMOCTh HAMNpPaBICHUS MHIYKIIMOHHOTO TOKa OT YCIOBUH €To
BO3HUKHOBCHMS.

DIIEKTPOTe€HEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

OnbITel 1O HAOMIOJECHUIO JJICKTPU3AIMK Tel MHAYKIMEH W TpHu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOTO TMOJISI HA MPOBOJHUKH H
JADIICKTPUKH.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIBI TOKA.

N3mepenue u peryampoBaHUe HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTb AIEKTPUUYECKOTO
CONPOTUBIICHUSI TPOBOJHUKA OT €ro [JIMHBI, IUIOLIAAN IONEPEYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIHOXKEHHUS HAIPSHKEHUH TMPHU TOCIEIOBATEIILHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuia [Js CWIbl TOKa MPU MHapaJUIEIbHOM COEIMHEHUU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcCTop.
OnpeneneHue MOUIHOCTH  JJIEKTPUYECKOIO TOKA, BBIAEISIEMONl Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MAYLIETO 4YE€pe3 JIAMIIOYKY, OT
HaIpsHKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS MOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS MOCTOSIHHBIX ~ MAarHUTOB IMpU  HUX
00BEITMHEHUH U Pa3/ICIICHUN.



o HccnenoBanue nelcTBUA DJIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

e OnbITel, JIEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI  B3aUMOJCUCTBHUS
KAaTyIIKM C TOKOM M MarHhTa OT CWJIbl TOKA W HaNpaBI€HUS TOKa B
KaTyLIKE.

« H3yueHue neiCTBUSA MAarHUTHOTO IOJISI HA IPOBOJIHHUK C TOKOM.

« KoHcTpynpoBaHnue u uzyueHue paboThl JEKTPOABUTATENSL.

« W3mepenue KIIJI 35ekTpoABUTaTeIbHOM YCTAHOBKH.

e OmnbBITEI O HWCCIENOBAHUIO SIBJICHUSI JJEKTPOMATHUTHOW WHIYKIIHH:
UCCIENOBAaHNE W3MEHEHUW 3HAYEHUsS] W HANpaBICHUS HWHIAYKIHOHHOIO
TOKa.

9 KUIIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

MexaHnnueckoe JABuWKeHHE. MarepuanpHass Touka. Cucrema OTCUETA.
OTHOCHUTEIBLHOCTh MEXAHMYECKOTO JBWKEHUsA. PaBHOMEpHOE MPSIMOJUHEIHOE
nB>keHrne. HepaBHoOMepHOE NpsiMOJIMHETHOE ABMKeHUE. CpeHsisi U MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUYKECHUHU.

VYckopenue. PaBHoyckopeHHOe mpsiMosiuHelHoe JBmwkeHue. (CBoOomHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHUE MO OKpY>KHOCTH. Ilepron u ydacrota oOparieHus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akon HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUMI CyNEepIIO3UIUHU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuia TpeHUs CKOJIbKEHUS, CHIla
TPEHUS MOKOS, IPYyTUe BUAbI TPECHHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. JIBwkenue maHeT BOkpyr CosHua. IlepBas xocMuueckasi CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue maTepuanbHOM TOYKU. AOCONMIOTHO TBEpAOE Teno. PaBHOBecwe
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MOMEHT cuiibl. LIeHTp TsKecTH.

Nmnynec Tena. M3menenue mmmyinbca. UMmynbe cuibl. 3aKOH COXpaHEHUS
“MIyJibca. PeakTHBHOE IBUKEHHUE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cun TsKeCcTH, YHPYrocTH,
tperusi. CBsi3b dHEpruu U padboThl. [loTeHIManbpHas SHEPTHS Teja, MOAHITOrO HaJ
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEPrus CxKaTtou npyxkuHbl. Knnetnueckas



sHeprus. Teopema O KMHETHYECKOM DHEPIHUU. 3aKOH COXPAHEHUS MEXaHWYECKOU
JHEPIUHU.
Jemoncmpayuu.

Ha6mionenre MEXaHUYECKOTO JBUKEHUS Tela OTHOCUTENBHO Pa3HBIX Tell
OTCU€Ta.

CpaBHeHUE TyTed U TPACKTOPUM JBMKEHHUS OJIHOIO M TOTO K€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJ OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS TIPSIMOJIMHEHHOTO JIBUKEHUS.
HccnenoBanue npu3HaKoB PAaBHOYCKOPEHHOTO ABUKEHHUS.

HaGmronenue 1Br>XeHUs TeJla O OKPY>KHOCTH.

HaGmonenre MexaHUn4ecKUX SIBIICHUN, TPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexxka» mnpu €€ paBHOMEPHOM U  YCKOPEHHOM  JBUYKEHUU
OTHOCUTENIBHO KaOMHEeTa PU3KKH.

3aBUCUMOCTh YCKOPEHHS Tella OT MAacChl Tejla W JACHCTBYIOLIEH Ha HEro
CUJIBI.

HaGnronenue paBeHCcTBa CHIT TTPH B3aUMOJICHCTBUN TEJ.

N3menenue Beca Tena Mpu YCKOPEHHOM JIBUKCHUH.

[lepenava ummynbca Ipyu B3aUMOICHCTBUM TEI.

[IpeobpazoBaHus YHEPTUM NIPU B3aUMOIEHCTBUU TEII.

CoxpaHeHue UMITYJIbCA IPU HEYTIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHue UMITyJIbca IPU aOCOIIOTHO YIPYroM B3aUMOIEHCTBUU.
Habmronenmne peakTHBHOTO IBUYKEHUS.

CoxpaHeHHe MEXaHUUYECKOM 3HEPTruy pHU CBOOOHOM MaJCHUH.
CoxpaHeHHe MEXaHUUECKON SHEPIUU MPH ABMKEHUU Tella Mol JeHCTBHEM
HpPY>KUHBI.

Jlabopamopnuie pabomot u onvimot.

KoncTpynpoBanue Tpakra JjIsi pa3roHa W JajJbHEUIIEro paBHOMEPHOIO
JBIDKCHMS IIIAPHUKA WJIH TEJICIKKH.

OnpenencHue CpeaHell CKOPOCTH CKOJIBKCHHS OpycKa WIW JIBUKCHUS
IIapyKa 1Mo HAaKJIOHHOH TIJIOCKOCTH.

OmpenencHue YCKOpEHHsI Tejda IMPH PaBHOYCKOPEHHOM JBIDKCHHH 10
HAKJIOHHOM TNTIOCKOCTH.

HccnenoBanre 3aBHCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaIbHON CKOPOCTH.



« IlpoBepka rumoTe3bl: €ClW TPU PABHOYCKOPEHHOM JBUXEHUU 0e€3
HayaJbHOU CKOPOCTH MYTHU OTHOCSITCS KaK PSJ HEUETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMEHH OJIMHAKOBHI.

« MHccnenoBaHue 3aBUCMMOCTH CHJIBI TPEHUS CKOJBXEHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUS.

« Omnpenenenue k03P UIIMEHTA TPEHUS CKOJIBKECHHUS.

« OnpenenenHne KECTKOCTU NPYKUHBI.

o Omnpenenenre padOThl CUJIBI TPEHUSI TIPU PABHOMEPHOM JIBIKCHUHU Teja
M0 TOPU30HTAJILHON MTOBEPXHOCTH.

o Ormnpenenenne pabOTHl CWIBI YIOPYroCTH TpPH MOABEME Tpy3a C
UCITIOJIb30BAaHUEM HETOBMKHOTO M TIOJIBUKHOTO OJIOKOB.

« N3yueHue 3ak0oHA COXpaHEHUS YHEPTHUHU.

Paznen 9. Mexanuueckue Kojae0aHUS U BOJHBI.

KonebarensHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOaHMI: TIepro,
9JacToTa, aMIUTUTy1a. MaTeMaTHUeCKU W MPY>KUHHBIH MasSTHUKU. [IpeBparicHue
SHEPTUH MPH KOJIeOATEIHPHOM JIBUKCHUU.

3aryxaromme  koneOanus.  BwiHyknenHole — koneOanus.  Pe3oHaHc.
Mexanndeckue BosiHbl. CBOMCTBa MexXaHMYeCKMX BOJH. [lpomosnbHbie U
nornepeyHbie BOJHBL. JIIMHA BOJHBI M CKOPOCTh €€ pachupoCTpaHEeHUs.
MexaHn4deckue BOJHBI B TBEPIOM Telle, CECMUUECKHE BOJTHBI.

3Byk. ['poMKOCTh 3BykKa W BbIcOTa ToHA. OTpaxkeHue 3Byka. MH)pa3Byk u
yIBTPa3BYK.

Jemoncmpayuu.
o HaOmronenune koseOaHWii Tel 104 JEWUCTBUEM CHIBI TSIKECTH U CHIIBI
YIOPYTOCTH.

« HaGmonenue konebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

« Habmonenue BBIHYXICHHBIX KOJIEOAaHUN U pe30HaHCA.

« PacmpocrpaneHue npooIbHBIX U MMONEPEYHBIX BOJIH (Ha MOIEINHN).

« HabmoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

e AKyCTHYECKHI PE30HAHC.

Jlabopamophuie pabomot u onvimot.

o Omnpenenenne 4dYacTOTBI W TEpHOJA KOJICOAHWH MaTEMaTHYECKOTO
MasiTHUKA.

« OmnpeneneHue 4acTOTHI U IEPUOJIa KOJICOAHUHN IPYKUHHOTO MasiTHUKA.

« HccnenoBanue 3aBUCUMOCTH MEPHOIa KOJICOAHUH TIOJIBEIIEHHOTO K HUTH
rpy3a OT JIJTUHBI HATH.



« MHccnenoBaHnue 3aBUCUMOCTH TIepuoaa KojieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
« IlpoBepka HE3aBUCUMOCTH TEepuojaa KoyseOaHUil Tpy3a, MOABEIICHHOTO K
HUTH, OT MAacCChI Ipy3a.
o OmnbIThl, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb IepuoAa  KoyieOaHuit
IPY>KUHHOTO MasgTHUKA OT MacChl Ipy3a U )XKECTKOCTHU MPY>KUHBI.
« U3mepenue yckopeHust CBOOOTHOTO MaICHUS.
Paszpnen 10. Di1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTpOMAarHUTHOE  MoJie.  DJIEKTPOMAarHuTHble  BoJHBL.  CBOMCTBa
37eKTpoMarHuTHbIX BOJH. [llkama snexkTpomarHuTHBIX BOJIH. Mcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3HU.
DIleKTpoMaruuTHas mnpupoaa cBera. CkopocTh cBeTa. BonHOBBIE CBOMCTBa
CBETA.
Jemoncmpayuu.
« (CBOIICTBA JICKTPOMArHUTHBIX BOJIH.
« BoJHOBBIE CBOKCTBA CBETA.
Jlabopamopnuvie padbomot u onvimot.
« H3ydeHune CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOUIBHOTO

TenedoHa.
Pasznen 11. CBeToBbIE ABJICHUA.
JlyueBas MOJIEJIb CBeETAa. Hcrounukn CBETA. [IpssmonuHeriHOE

pacrtpocTtpanenue ceera. 3atmMeHnus CoisHna u Jlynsl. Otpaxenue cBera. [lmockoe
3epKano. 3aKOH OTpaKeHUs CBETA.

[Ipenomiienne cBera. 3akoH mnpenomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. VCNoNb30BaHME TIOJHOIO BHYTPEHHETO OTPaXEHHS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xonx mydedt B gumH3e. OnTuueckas cucreMa (oToarnmapara,
MHKpPOCKONIA M TeJecKoma. [Ja3 Kak onrudeckas cucrema. biIHM30pyKoCcTh U
JaJIbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmektp. Omnbeitel HetoTona. Crokenwue
CIIEKTpaJbHBIX UBETOB. J(ucnepcust ceera.

Jemoncmpauuu.

o [lpsamonuHeitHOE pacpOCTPaHEHUE CBETA.

« OrTpaxeHue cBera.

« IlonyueHne n300pa>keHUI B MJIOCKOM, BOTHYTOM M BBITYKJIOM 3€pKayax.

« Ilpenomiienue cBera.



e OnTUyecKuil CBETOBO/I.

« Xon nyyel B coOuparoen JuH3e.

o XoJI JIy4eHl B pacCeuBaroLIEH JIUH3E.

« llonydenue n3o0paxeHU ¢ TOMOUIBIO JIUH3.

 Ilpunuun nedictBus gporoanmnapaTa, MUKPOCKOIIA U TEIECKOMA.

« Mopensb rimasa.

« Paznoxxenue 6enoro cBeTa B CIIEKTP.

« IlomyueHnue Oenoro cBeTa NMpH CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padbomot u onvimot.

« MHccnegoBanue 3aBUCHMOCTH Yrja OTPaXKEHHUsI CBETOBOIO Jyda OT yrjia

naJICHUsI.
« H3yueHne xapakTepUCTHUK U300paKCHUS TIPEAMETA B IJIOCKOM 3€pKaje.
« HccnegoBanue 3aBUCUMOCTH yIJIa MPEJIOMIJIEHUSI CBETOBOTO Jiyda OT yriia
NaJICHUs] Ha TPAHUIE «BO3AYX—CTEKIIO».

« [TlomyueHue n300pa>keHH C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

« Omnpenenenre GOKYCHOTO PACCTOSHUSI M ONTHYECKON CHIIBI cCOOMparomien
JIVH3BI.

« OnpITHI IO Pa3NOKEHHUIO OEJIOTO CBETA B CIIEKT.

o OnpITHI 1O BOCHPUSATHIO I[BETA MPEAMETOB MPU HUX HAOIIOJIECHUU Yepe3
[[BETOBBIE (PUIIHTPHI.

Pa3zpnen 12. KBanToBbI€ SIBJICHHS.

Omnwitel Pesepdopna u rutanerapHasi Mojenb atoma. Monens aroma bopa.
Hcnyckanue u nornoiieHne ceerta atomoM. KBaHThI. JIMHEHYaThie CIIEKTPBHI.

PanunoaktuBHOCTh. Anbda, Oeta- u ramma-uznyudeHus. CTpoeHHE aTOMHOTO
sapa. HykionHas wmozens aromMHoro siapa. M3ortombl.  PagmoakTuBHBIE
npeBpanieHus. [lepuon nomypacmnaga aTOMHBIX SIAED.

SAnepHbie peakuuu. 3aKOHbI COXpaHEHHUs 3apsSJ0BOTO M MacCOBOI'O YHCEIL.
DOHeprusi cBsizM aToMHbIX sifiep. CBsI3b Macchl W AHEpPruu. Peakuuu cuHTe3a U
nenenus saaep. Ucrounuku sneprun CoJiHIa U 3BE3].

Snepnas sHepreruka. JIeHCTBUS paglOAKTUBHBIX H3JIYYEHUHW HA >KUBBIE
OpraHU3MBlI.

Jemoncmpauuu.

o CnexkTpbl U3Ny4YEHUS U MOTJIOUIECHUS.

« CHekTpsl pa3IUYHbIX Ta30B.

« CnexTp BoJOpoOIa.

« Habmonenue TpekoB B kamepe BuibcoHa.



« Pabota cuéTurka HOHU3UPYIOIIHUX U3TyUECHHM.

« Perucrpanus uzinydeHus: IpUPOJAHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamophule padomot u onvimot.

« HaOmoeHre CIIOMHBIX U JUHEHYAThIX CIIEKTPOB U3ITyUYEHUS.

« HccnenoBanue TpEeKOB: M3MEPEHUE SHEPIMM YACTHULIBI 10 TOPMO3HOMY

nytu (mo gororpadusim).

« H3Mepenue paanoakTUBHOTO (oHA.

IHoBTOpHUTEIBLHO-00001IAKO NI MOXYJIb.

[ToBTOpUTETHEHO-0000IAIOIMN MOAYJIb IPEAHA3HAUYEH JII CUCTEMAaTU3alluu
U 0000mIeHHs  TPEeIMETHOrO  COJEpKaHUsS M OMNbITa  JESTEIbHOCTH,
NpUOOPETEHHOTO MPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAaKKe JJi1 MOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 10 (¢u3uKe s 00ydaroumxcs,
BBIOpPABIIUX 3TOT YYEOHBIN MPEAMET.

[Ipu u3ydyeHHn AAHHOTO MOJIYJISA PEaTU3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JESITENHHOCTH, HA OCHOBE KOTOPBIX 00ECIEYUBACTCS TOCTHXKEHHUE MPEIMETHBIX U
METanpelMETHbIX  IUJIAHUPYEMBIX  PE3yNbTaToOB  00yueHus, GopMupyercs
€CTECTBEHHOHAYYHAsTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIEAOBAHMS
ABJICHUI MpPUPOJIbI U TEXHUKHU, OBJIAJECHUE YMEHHUSAMH OOBSACHATH (PU3UUECKHE
ABJICHHs, IIPUMEHAS IIOJyYCHHBIE 3HAHUSA, pellaTh 3aJadd, B TOM 4YHCIIE
KayeCTBEHHBIE U 3KCIIEPUMEHTAJIBHBIE.

[IpyHIMNMANBHO AEATENBHOCTHBIN XapakTep JAHHOTO pasleila peaau3yercs
3a CU€T TOro, 4TO OOyYaroUlMecs BBIINOJHAIOT 3aJaHus, B KOTOPBIX UM
peaaraeTcs:

Ha OCHOBE IIOJYyYEHHBIX 3HAHUW paclo3HaBaTb M HAYYHO OOBACHATH
(¢u3nyeckue sIBICHUS B OKpYXKarolleld MPUPOIe U MOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAyUYHbIE METObI UCCIEA0OBaHUS (PU3NUECKUX SBJICHUM, B TOM
quCclIe JUIsl IPOBEPKU TMIIOTE3 U MOJTYUYEHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HamOOJIe€e BaXKHBIX JOCTHKEHHII COBpEMEHHBIX
TEXHOJIOTUI, HallpuMep, IPAKTUYECKOTO UCIIOJIb30BAaHUS PA3IMYHBIX HCTOYHUKOB
SHEPrUU Ha OCHOBE 3aKOHA NPEBPALLIECHUS U COXPAHEHUS BCEX U3BECTHBIX BHUIOB
SHEPrUu.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA



N3yuyenue (u3MKyM Ha ypoBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAIPABICHO

Ha JIOCTWXKEHUE JTMYHOCTHBIX, METAPEAMETHBIX U MPEMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydeHus pu3NKy Ha ypOBHE OCHOBHOI'O 00IIeT0 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBaHbBI CIEAYIONINE JTUYHOCTHBIC PE3YJIbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

- MPOSIBJICHUE MHTEPECA K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMU
(du3nuecKon HayKu;

- LIGHHOCTHOE OTHOILIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTh K aKTUBHOMY Y4YaCTHIO B OOCY>KJIE€HUHU OOIEeCTBEHHO3HAYUMBIXH
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM NPUMEHEHHEM JTOCTHUKEHUN
buzuky;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-3TUYECKUX MPUHLUIOB B JEATEIBHOCTH
Y4EHOTI0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS

- BOCHPHSTHE ICTETHUYECKMX KauyecTB (PU3MUECKON HayKH: €€ TapMOHHUYHOTO
IIOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HaHME ILIEHHOCTH (U3NYECKONM HAyKM KaK MOIIHOIO HMHCTPYMEHTa
[IO3HAHUS MHpA, OCHOBBI PA3BUTHUS TEXHOJOTWMH, BaKHEHIIEH COCTaBIIAIOIIECH

KyJIbTYpPBI;
- pa3BUTHE Hay4YHOW JF0O003HATEIBLHOCTH, WHTEpPeca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;
5) d¢opmupoBaHusi  KYJbTYPbl  3J0pPOBbS M  3MOLMOHAJBHOIO
0J1aronosy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro ooOpas3a >KU3HH B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWJ OE30MacHOr0 TMOBEJACHUS Ha
TPAHCIIOPTE, HA JIOpPOraX, C AIEKTPUUECKHM W TEIUIOBBIM 00OpYyIOBaHUEM B
JOMalIHUX YCIOBUAX;

- chOpMHPOBAaHHOCTh HaBBIKa pedIieKCuu, TMPU3HAHHWE CBOETO IpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPy10BOr0 BOCIIMTAHMS S

- AKTMBHOE Y4YacTHE€ B PEUICHUWU MPAKTUYECKHX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHU3aIMi, TOpoAa, Kpas) TEXHOJIOTHYECKON W



COIMAJIbHOM HAINpaBJICHHOCTH, TPEOYIOMUX B TOM YHCIE U (PU3HUECKUX
3HAHMU;

e - UHTEpEC K MPAKTUYECKOMY M3YyUECHHIO PO eCcCHil, CBA3aHHBIX ¢ PUBHKOM;

e 7) 3K0JOrM4Y€eCKOro BOCIIUTAHUS :

e - OpHUEHTAaIUMs HAa TNpPUMEHEHHE (PU3MYECKUX 3HAHUU Ui pelieHus 3aaad B
o0JlacTh OKpy’Karoled cpenapl, IUTAaHUPOBAHUS TIOCTYNKOB M OLIEHKH UX
BO3MOJKHBIX MTOCJIEACTBUN JIJIsl OKPYKAIOUIEH CPEe/Ibl;

e - OCO3HaHHUE TJIOOATBHOTO XapakTepa IKOJOTUYECKUX MPOOJIeM M MyTed HuX
pelieHus;

« 8) aganTauMu K WU3MEHSIIONIUMCH YCJOBHUSIM COUMAJIBLHOW W NPHUPOTHON

cpenbl:

e - MOTPeOHOCTH BO B3aMMOJICHCTBMM TPHU BBIMOJHEHUH WCCICIOBAHUN U
MPOCKTOB (U3UYECCKON HAMPaABICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUAM
APYruX;

e - TIOBBIIICHHE YyPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUYECKYIO
JCSITeIIbHOCTD;

e - MOTPEOHOCTH B (hOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCIEe (HOPMYIHUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bl O PU3NUECKUX 0OBEKTaX U SBICHUSX;

e - OCO3HaHHUE JEPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEN B 00JIaCTH
176370478

e - IUIAHMPOBAaHUE CBOETO pa3BUTHS B MNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTPEMIJICHHE aHAJIM3UPOBATH U BBISIBJIATH B3aUMOCBSI3H MIPUPOIBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (DU3UUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHUS HA OKPYXXAKOIIYIO CpELNy,
BO3MOYKHBIX TJIOOAIBHBIX MTOCIIEICTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OcBOGHHMS MpOTpaMMbl O (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3oBanus y o0ydaromerocss OyayT copMHUpOBaHbI MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TT03HABATEIbHBIE YHUBEPCAIbHbBIE yUeOHbIE IEUCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  Y4eOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCAJIbHbIE YUEOHBIE JIEUCTBUSI.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS



ba3oBble JIoruuyecKkune HeﬁCTBHH:

BBISIBJISITh M XapaKTEPHU30BaTh CYUIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHbIN MpPU3HAK KJIaCCU(PUKALMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISIT 3AKOHOMEPHOCTH U IPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOJIEHUAX, OTHOCAIIUXCS K (PU3NYECKUM SIBIICHUSM;
BBISIBJISITh MPUYMHHO-CIICICTBEHHBIE CBSI3M MPU HU3YyUYEHUU (U3HMUECKUX
SBJICHUHA U MPOIIECCOB, JI€NaTh BBIBOJBI C UCIOJb30BAaHUEM JETYKTUBHBIX
U UHJIYKTUBHBIX YMO3aKJIIOUEHUMU, BBIIBUTATh TMIIOTE3bl O B3aUMOCBSA3SIX
(du3MUeCKUX BETUYHH;

CaMOCTOSATEJILHO BBIOMPATh CHOCOO pelieHus Y4yeOHOUW (u3nuecKoi
3alayu (CpaBHEHUE HECKOJIbKMX BapUAHTOB pelIeHUs, BbIOOp Haunbosee
MOJIXO/ISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKIeE AeMCTBUS.

UCITOJIB30BaTh BOMPOCHI KaK UCCIIEI0BATEIIbCKUN HMHCTPYMEHT TIO3HAHMS,;
IIPOBOJIUTH 10 CAMOCTOATEIIBHO COCTaBJICHHOMY IUIaHY OTIBIT, HECJIOXKHBIN
bu3nuecKuii SKCIEPUMEHT, HEOOJbIIOe HCCIeAOBaHHE (PUUUECKOTO
SIBJICHUS,

OLICHMBATh HAa MPUMEHUMOCTh M  JIOCTOBEPHOCTh HH(OpPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
IPOBEIEHHOTO HAOIIIOICHUSI, OTIBITA, UCCIICOBAHMS;

IPOTHO3UPOBATH  BO3MOXKHOE  JalibHElIIee pa3BUTHE  (HU3HUUYECKUX
IIPOIIECCOB, a TAKXKE BBIBUTAThH MPEANOIOKEHUS 00 UX PA3BUTHUU B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

IPUMEHSTH Pa3IMYHBIC METOJbI, HHCTPYMEHTHI M 3alpOCHl MPU MOUCKE U
orbope WHGOPMAIMM WIH JAHHBIX C y4E€TOM MPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMATU3UPOBATh M MHTEPIPETHPOBATH MHDOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITEJIbHO  BBIOMPATh ONTUMAJIbHYIO (OpPMY IpEICTaBICHUS
uHbOpMAIMM W WUIIOCTPUPOBATh peIlacMble 3aJadd  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU rpauKoi M MX KOMOMHAIUSMHU.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:



B X0/€ 00CYXJeHHs Y4eOHOro maTepHalia, pe3yJIbTaToOB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYX1aeMOM TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa pEUICHHE 3a/Jaydl M TOAJEp KaHHe
0J1aroKeaaTeIbHOCTH OOIICHMS,

COTMOCTaBIISAITh CBOM CYXACHHS C CYXICHUAMH JIPYTHX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIN4ne U CXOJICTBO TO3HIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEACTABIATH PE3YNIBTATHI BHIMOIHEHHOTO (DU3MYECKOTO OMBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA);

NOHMMAaTh M  HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
UHAUBHUIYATbHOW pPaOOTHl MPU PEIICHWH KOHKPETHOW (U3NIECKOM
npo0JIeMBbl;

NPUHAMATh [ETTH COBMECTHOH JIEATEIBHOCTH, OPTaHU30BHIBAThH JICHCTBUS
no e€ JOCTIXKEHUIO: pacClpeAeNiaTh poJiM, OOCYXAaTh TMPOIECChl U
PE3yNbTaThl COBMECTHOM paboThI, 0000111aTh MHEHUS HECKOJIBKUX JIHOJICH;
BBITIOJIHATH CBOIO YacTh paOOTHI, TIOCTUTAasi KAYECTBEHHOTO PE3yJIbTaTa 1o
CBOEMY HAIMpPABICHUIO M KOOPJAWUHHUPYS CBOM JACHCTBHA C JAPYyTUMHU
YJIeHaMU KOMaH/1bl;

OLIEHUMBAaTh KaueCTBO CBOETO BKJaJa B OOIMIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(HOPMYIHPOBAaHHBIM YUaCTHUKAMU B3aUMO/IEHCTBHUS.

PerynsiTuBHbIe YHMBepcajbHbIe YueOHbIE 1elicTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIUsX, TPEOYIOMUX
TSt perieHust GU3NIECKUuX 3HAHM;

OpUEHTUPOBATHCS B  PA3JIMYHBIX TOAXOAAaX TMPHUHATUS  PEIICHHMA
(MHAMBUAYaIbHOE, TMPUHATHE PELICHHS B TPYyNIE, NPUHITUE DPEIICHUMN
TPYIIION);

CaMOCTOSITEIILHO COCTABIIATH AITOPUTM pelIeHUus GU3NUECKON 3aa4u WIIN
TUTAaHA WCCJIEOBAHMS C YU4ETOM HMMEIONINXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jIaracMble BapUAHThI PEIICHUI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTpOJIL, AMOIMOHAJIbHBIN NHTENJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYWHBI  JOCTIDKEHUS  (HEJTOCTHKEHHUS) PE3YIbTaTOB
NEeATEeNbHOCTH, JaBaTh OLIEHKY IPHUOOPETEHHOMY OIBITY;



BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJIHEHUS
(u3MUECKOro HMCCIENOBaHUA WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s Ha MECTO JPYroro 4eJOBEKa B XOJAE CIOPa MU AUCKYCCUH
Ha HAY4YHYIO TEMY, [IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;
IpU3HABaTh CBOE MPaBO HA OMIMOKY MPHU pelIeHnH GU3NUECKUX 3a7a4 WIN
B YTBEPKIACHUAX HAa HAYYHBIE TEMbI U TAKOE K€ IIPaBO APYroro.

NPEAMETHBIE PE3YJIBTATHI

K xoniy o6yuenus B 7 Kkjacce rnpeaMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHA: (PU3MYECKHE M  XUMHUYECKHE  SBJICHUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEib, TUIOTe3a, CAUHUIIBI (U3UIECKUX
BEJIMYMH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHHSI BellecTBa (TBEPIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYeCKoe [IBI)KEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOJMHEHHOE), TPACKTOpUsI, pPaBHOIACHCTBYIOIIASL
cHuIa, nedopmanus (ympyras, nacTuyeckas), HEBECOMOCTD,
COOOIIAOIINECS COCYIBI;

paznmuuath siBiaeHus (auddysus, TETIoBoe JBUKEHHWE YaCTHIl BEIECTBa,
paBHOMEpHOE  JBIDKCHHE, HEPABHOMEPHOE JIBHKEHHE, HWHEPIHUS,
B3aUMOJICHICTBHE TEJI, PaBHOBECHE TBEPABIX TN C 3aKPCIUIEHHOW OCHIO
BpallleHus, Tepeaada daBiICHUS TBEPABIMH TEJIaMH, XUIKOCTIMH U
razamu, arMoc(epHoe JaBJICHWE, IUIaBaHWE TeJ, TPEBpallCHUs
MEXaHUYECKOW PHEPIrHH) IO ONHUCAHUI0 MX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIONIUX JaHHOE (DU3UICCKOE SBIICHUE;
pacrio3HaBaTh IPOSBICHHE W3YYCHHBIX (DHU3WYECKUX  SBICHUH B
OKPYXKaloIlleM MHpE, B TOM 4HClIe (U3UYSCKHE SBICHHUS B TPUPOJC:
MpUMEPHI JIBUKEHUSI C PA3IMYHBIMU CKOPOCTSIMHM B KUBOM U HEKHBOMH
NpUPOJE, JCHCTBUE CWIBI TPEHUS B TMPUPOJE M TEXHHUKE, BIIMSHUE
aTMOC(EepHOT0 JaBJICHUS Ha KUBOW OpPraHU3M, IIaBaHHWE PBIO, phIYaru B
TeJie YeJIoBeKa, IPU ITOM MEPEBOJIUTH MPAKTHYECKYIO 3a7a4y B YUE€OHYIO,
BBIJICIISTH CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKN) (DU3HUCCKUX SBIICHHUIA;,
OTMCHIBATh M3YYCHHBIC CBOMCTBA TENI M (DU3UYECCKUC SIBJICHUS, MCIIOJIb3YS
dbu3nueckre BeIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEMS,



MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIAa YIIPYTOCTH, CHUJIA TSKECTU, BEC
TeNa, CWIa TpeHWsA, JaBieHue (TBEPAOTO Tena, >KUIKOCTH, ras3a),
BBITQJKMBAIONIAsl CHJIa, MEXaHWUYecKas paboTa, MOIIHOCTb, TJIEUO CHIIBI,
MOMEHT CHJIbI, KO3(Q(UIMEHT TOJE3HOTO JIEHCTBUS MEXaHU3MOB,
KAHETHYECKasi W TOTCHIMAJIbHAs SHEPTHsi), MPH OMHCAHWUU IMPABUIBHO
TPaKTOBaTh  (PM3MYECKH  CMBICT  HMCIONB3YEMBIX  BEIWYUH, UX
0003HaueHusT U eAMHMIBl (U3UUECKUX BEJIWYMH, HAXOJIUThb (HOPMYJIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMYMHY C JPYTMMHU BEITUYHHAMU,
CTPOHTH IrpapMKN M3yYEHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEINYNH;
XapaKTepu30BaTh CBOWCTBAa Tell, (PU3UYECKUE SBICHHUS W MPOIECCHI,
UCIIONIB3Ysl TIpaBUJia CJIOXKEHUsI CUJI (BJOJb OJIHOW MpsiMOit), 3aKkoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWIO paBHOBecHUs priuara (0soka),
«30JI0TOE€ TPABHJIO» MEXAaHWKH, 3aKOH COXpPAaHEHHUS MEXaHHYeCKOH
SHEPrUH, TPH OITOM JIaBaTh CJIOBECHYIO (OPMYJIHUPOBKY 3aKOHA H
3aMMCHIBATh €T0 MaTEMATHUECKOE BBIPAKCHICE,

OOBSICHATH (PU3MUECKUE SIBICHHUS, TIPOIIECCHI U CBOWCTBA TEJ, B TOM YHCIIS
M B KOHTEKCTC CHTyallMii NPaKTHKOOPHUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITh MTPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 12
JIOTUYECKUX IIAroB C OMOpoi Ha 1—2 M3yYeHHBIX CBOMCTBA (HU3MYECKUX
ABJICHUN, PU3NUECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3amayd B 1—2 JEHCTBUA, HCHOJb3YysSd 3aKOHBI U
dbopMyibl, cBs3bIBaOIINE (U3MYECKUE BEJIMYMHBI: HA OCHOBE aHaIM3a
yCIIOBUS 33J1ayyl 3aMMChIBATh KPAaTKOE YCIOBUE, MOJCTABIATh (PU3UUECKHE
BEJIMYUHBI B (OPMYJIBI M TMPOBOIUTH PACUYETHl, HAXOJIUTh CIPABOYHBIC
JaHHBIe, HEOOXOIUMBIC I PEUICHUS 3a/ay, OICHUBATh PEAIUCTUYHOCTD
MOJIY4eHHON (DH3NUECKOU BEITMYMHBI,

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOMHO PEUIUTh IPU OMOIIH
(¢u3nYEeCKUX METO/I0B, B OIMCAHUN UCCIIEIOBaHUS BBIACISTH POBEPSIEMOE
npeanojiokeHue  (TUMOTe3y),  pa3inyaTb M HMHTEPHPETUPOBATH
HOJYyYEHHBI pe3ysbTaT, HAXOAUTh OLIMOKM B XOJI€ OIBITA, JeiaTh
BBIBOJIbI IO €TI0 pe3yJibTaTaM;

OPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (PU3UYECKUX SIBICHUNH WU
buznuecknx CBOMCTB Te: dbopmynpoBaTh IPOBEPSIEMbIE
HPEIIOI0KEHUs, COOMPATh YCTAaHOBKY U3 MPEII0KEHHOT0 000pyA0BaHus,
3aMUChIBaTh XOJI OMbITa U (POPMYITHPOBATH BHIBOJBI;



BBITIOJIHATD TPSIMbIE W3MEPEHUS] PACCTOSHUS, BPEMEHH, MAcChl Telna,
00béMa, CHIBI M TEMIIEpaTypbl C HCHOJIb30BAaHUEM aHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aMUCHIBATh I[OKA3aHUA MPUOOPOB C YUETOM
3aJ1aHHOM a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHU;

IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEIIMYUHBI OT
APYroil ¢ WCIONBb30BAaHUEM MPSIMBIX HM3MEPEHUN (3aBUCUMOCTH MYTH
pPaBHOMEPHO JBIDKYIIErocs Tejda OT BPEMEHM JBIDKEHUS Teja, CHIIBI
TPEHMsI CKOJILKEHUS OT Beca Tena, kKauecTBa 00paboTKH MOBEPXHOCTEN Tel
Y HE3aBUCHUMOCTH CHJIBI TPEHHUSI OT IJIOMIAJN COMPUKOCHOBEHUS TEJ, CHIIBI
YIPYroCTA OT YIJMHEHHS MPYKWHBI, BHITATKABAIONICH CHIIBI OT 00bEMa
NOTpYXKEHHOHN YacTH Tella M OT IJIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT TIYOWHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBHUU
TUTaBaHUsl TEJ, YCJIOBUW paBHOBECHs phluara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHWM yYeOHOT'O0 HCCJCNOBaHUS, COOMpAaTh YCTaHOBKY U
BBITIOJIHATh U3MEPCHHsI, CIEAyS TPEUIOKEHHOMY IUIaHy, (PUKCUpOBATH
pe3ynabTaThl TMOJYYCHHONH 3aBHUCHMOCTH (DU3MUYECKUX BEIMYMH B BUJIC
NPE/UIOKCHHBIX Ta0NUIl U TpaduKOB, JENaTh BBIBOABI MO pE3yJbTaTaM
UCCIICJIOBAHNUS;

IPOBOJIUTh KOCBEHHBbIE H3MEPEHMs (PU3MUECKUX BEJIWYMH (IUIOTHOCTH
BEIIECTBA MKUJAKOCTU M TBEPAOrOo Tela, CHUa TPEHUS CKOJBXKEHMUS,
JaBJIEHWE  BO3JyXa, BbITAJIKHUBAIOIIas  CWiIa, JEHCTByoLlas  Ha
HOrpYKEHHOE B JKMIKOCTh TeNO, KOA(p(UIMEHT IOJIE3HOTO JEHCTBUS
OPOCTBIX MEXaHU3MOB), CJIeAys NPEUIOKEHHON HWHCTPYKUUHU: TpU
BBIIIOJIHEHUN HU3MEPEHHH coOMUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIYUCIIATH 3HAUEHUE UCKOMOMN BEJIMYUHBL;

coOJIro1aTh TIpaBUiia TEXHUKHA 0€30IaCHOCTH MPpHU paboTe ¢ 1abopaTOpHbIM
000pyTI0BaHUEM;

yKa3bIBaTh NPUHIMUIBI JACHCTBUSA NMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHl, TEPMOMETP, IWHAMOMETD, COOOIIAIOIIUECS COCYIbI, OapoMeTp,
pblyar, HOJABUKHBIN 1 HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKkTepu30BaTh MPUHLMIBI  JEHCTBUS  HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPOH Ha HX omucaHusi (B TOM 4YHUCIE:
HOJIIMITHUKHA, YCTPOMCTBO BOJONPOBOJAA, THUIAPABIMYECKHI Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBOI HACOC, apEOMETP), UCTIONb3ys 3HAHUS
0 CBOICTBaxX (PU3MUECKUX SIBJICHUNA U HEOOXOUMbIE (PU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;



NPUBOAUTH  MpUMEphl  (HAXOAUTh  HMH(OpMALUIO O  OpHUMEpax)
MPAKTUYECKOTO HCMOIb30BaHUA (U3MUYECKUX 3HAHUW B IOBCEIHEBHOMN
AKU3HU 151 oOecrieueHus: 0€30MacHOCTH P OOpallleHuH ¢ NpubopaMu U
TEXHUYECKUMHU YCTPONUCTBAMHU, COXPAHEHHs 3J0pOBbS U COOIIOACHUS
HOPM 3KOJIOTMYECKOTO OBEACHMS B OKPYKaIOILEH CpeJie;

OCYLIECTBJISITh OTOOpP HMCTOYHHUKOB HUH(popmanuu B HWHTepHete B
COOTBETCTBHHM C 33/IaHHBIM MTOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIINXCS
3HAHUM M TyTEM CpPAaBHEHMSI PA3IMYHBIX HCTOYHUKOB BBIJICIATH
uH(pOpMAIIMIO, KOTOpasi SABISETCS MPOTUBOPEYMBOM HIM MOXKET OBIThH
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3NYECKOrO COAEp)KaHUs, CHpPaBOYHbIE MaTepHallbl,
pecypcel cetu MHTEepHET, BlajgeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBbIE KpaTKHE MHUCbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMaIK (HU3UIECKOTO COJEpKaHUsS, B TOM
yyciie MyOJIMYHO JIeJaTh KpaTKUEe COOOILIEHUs O pe3yibTaTax MPOECKTOB
WK Y4eOHBIX HCCJIENOBaHUM, IpH OSTOM TIPaMOTHO HCIOJIb30BaTh
U3yYEHHBI TOHATUHHBIM anmapaT Kypca (OU3MKH, COINPOBOXKIAThH
BBICTYIIJIEHUE NIPE3CHTALUEN;

IOpU BBINOJIHEHUHM YYEOHBIX MPOEKTOB U HCCIEIOBAaHUM pacHpenenaTh
00s13aHHOCTH B TpYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHU 3a/JayaMi,
CIIEIUTh 3a BBIIOJHEHHEM IUIAHA JEWCTBHI, aJEKBAaTHO OLCHUBATH
COOCTBEHHBI  BKJAJ B  JESATENBHOCTb  TIPYMNIbI,  BHICTPAaUBaTh
KOMMYHHUKaTHBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOIIUX.

K koHiy oOyueHust B 8 kjacce mpeIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

VICIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSHUS BELIECTBA, KPUCTAIINYECKUE U
amop(dHBIE Tena, HACBHIIEHHBIM ¥ HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TEMIIEparypa, BHYTPCHHSS OSHEPIHs, TEIUIOBOM JBUIATElb,
3JIEMEHTAPHBIN AIEKTPUUECKUM 3apsill, SJIEKTPUYECKOE MOJIE, TPOBOJIHUKHU
Y TUBJIEKTPUKH, TOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TTOJIE;

paznuuath SBJICHUS (TEIUIOBOE PAaCHIMpPEHUE U CXKaTHhe, Terionepenaya,
TEIUIOBOE PABHOBECUE, CMAYMBAHUE, KAIWUISPHBIC SIBJICHHS, UCIIAPEHUE,
KOHJICHCAIlUsl, ITUIaBJI€HUE, KpUCTauM3auus (OTBEpAEBAHUE), KUIIECHUE,



Temionepeaada (TETI0NPOBOHOCTH, KOHBEKIIHS, U3JIy4eHUE),
AJIEKTpU3alUs TEJ, B3aUMOJICHUCTBUE 3apS0B, ACHCTBUS AJIEKTPHUUYECKOTO
TOKa, KOpPOTKOE€ 3aMbIKaHUE, B3aUMOJECHUCTBUE MArHUTOB, JIEUCTBUE
MAarHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHuTHAs UHIYKIIHS)
0 ONHCAaHUI0 MX XapaKTEPHbBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrio3HaBaTh TMPOSIBICHUE U3YYCHHBIX  (DU3WYECKUX  SBJICHUU B
OKpYXKaloIleM MHpE, B TOM 4HCiIe (U3UYECKHE SIBJICHUS B TMPUPOJE:
MOBEPXHOCTHOE HATSKEHUE M KaNWUISIPHBIE SBICHUS B TPHUPOJE,
KpUCTaUIbl B mOpupoje, uziaydeHue CoyiHIa, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, dJICKTPUUECKUE
SBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emuid, Jpedd MOJOCOB, POJIb MAarHUTHOTO TMOJS JJIS KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1a4y B
y4eOHYI0, BBIICISTH CYIIECTBEHHBIC CBOMCTBa (NMpU3HAKH) (PU3UIECKHUX
SIBJICHU;

OTHUCHIBATh U3YYCHHBIC CBOMCTBA TeJI M (DU3UYECKUE SIBJICHUS, HCIIOJb3YS
bu3uYecKkre BEIUYUHBI (TeMIlepaTypa, BHYTPEHHSS YHEPTUsl, KOJTMIECTBO
TEIUIOThI, YJI€JbHAsI TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAS TEIUIOTA
IJIaBJICHUSA, YJelbHas TeIyioTa IMapooOpa3oBaHus, yHAEJIbHAas TeIioTa
CrOpaHusl TOIUIMBA, KOA(POUIIMEHT TOJIE3HOTO JICUCTBUS TEIJIOBOU
MAIlIMHbI, OTHOCHUTEJbHAS BJIAXHOCTb BO3JyXa, JJIEKTPUUYECKUMN 3apsi,
CWJIa TOKAa, DJICKTPUYECKOE HANPSIKEHHUE, COIMPOTHUBICHUE MPOBOIHUKA,
yIEIbHOE  CONPOTHBJIICHWE  BellecTBa, pabora W MOIIHOCTH
AJIEKTPUYECKOTO  TOKa), TMpU ONHUCAHWU TMPABUIBHO  TPAKTOBATH
(U3UYECKUI CMBICT HCTOJIB3yEeMbIX BEIWYUH, 0003HAUCHHS U €IUHUIIBI
(GU3UYECKUX BEIMYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEH (DU3NUSCKUX BEIUIHNH;

XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UUYSCKHUE SIBICHUS W IIPOIECCHI,
VCMOJIb3YsI OCHOBHBIC IOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOpHUU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYINEPNO3UINHU ToJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsnaa, 3akoH Oma 11 yyacTKa IeMH, 3aKOH
JIxoyns—JleHua, 3aKOH COXpaHEHHs DJHEpPruM, NOpU ITOM JaBaTh
CJIOBECHYI0 (OPMYJHMPOBKY 3aKOHAa W 3alMCHIBATh €ro MaTEeMaTHYECKOE
BBIPAKECHUE;



OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMICTBA Tel, B TOM YHCIE U B
KOHTEKCTE CHUTYallU NPAKTUKOOPUEHTHPOBAHHOIO XAPAKTEPA: BBIABIATH
MPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JIOrMYECKHUX
maroB ¢ omnopoi Ha |—2 H3y4eHHBIX CBOWCTBA (DU3UUECKUX SIBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTe pacu€THble 3aJauyd B 2—3 JEHCTBUS, MCIOJB3YS 3aKOHBI H
dbopmynbl, cBs3bIBarolMe (U3NYECKUE BEIMYMHBI: Ha OCHOBE aHalu3a
YCIIOBHS 3aJlayd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JaHHBIX JUIsl pEIIeHUs 3aJauyd, BBIOMpaTb 3aKOHBI U  (POPMYIIBI,
HeoOXoauMble i €€ pelIeHHs, MPOBOAMTH pacdy€Tbl M CpPaBHUBATH
NOJIyYeHHOE 3HaueHue (PU3NUECKON BEJIMUUHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPblE MOXXHO pEHIUTh NpH MOMOIIU
(¢u3MUeCKX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIATH
IPOBEPSIEMOE  MPEANOJIOKEHNUE, OLEHUBATh MPABWIBHOCTh MOPSAKA
IIPOBEACHUS UCCIIEIOBAHMUS, 1€JIaTh BHIBOJIBL;

OPOBOAUTH OMNBITBI MO HAOMIONEHUIO (U3MYECKUX SIBICHUW WU
(bu3MUecKrX CBOWCTB Tel (KanWUISIPHbIC SBJICHHS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIecca OCThHIBAHUS U
HarpeBaHus TpPH U3IYUYEHWHU OT MBETa M3JIydaromed (MOTJIomIaroIei)
NOBEPXHOCTH, CKOPOCTh MCHApEHUs] BOJbI OT TEMIEPATYPhI KUIKOCTH U
wiomaau €€ TMOBEPXHOCTH, OJJEKTpU3alusi Tl U B3aUMOJECUCTBUE
ANEKTPUYECKUX 3apslloB, B3aWMOJICUCTBUE IOCTOSIHHBIX MAarHUTOB,
BU3yaJIU3allUsl MAarHUTHBIX TIOJIEM TIOCTOSIHHBIX MAarHuTOB, JEWCTBUS
MAarHuTHOTO TOJSi Ha MNPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOICTBA DJEKTPOJIBHUTaTeNsi TOCTOSHHOTO TOKa): (OpPMYIUPOBATH
IpOBEPsiEMbIE MPEATIONOKEHNS, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyAOBaHMs, ONMMMCHIBATH X0/ OTBITA U (DOPMYITUPOBATH BHIBOIHI;
BBIIIOJIHATh ~ MPSAMBIE  U3MEPEHUST  TeMIEepaTypbl, OTHOCUTEIbHOMU
BJIQKHOCTH BO31yXa, CHJIbl TOKA, HANPSDKEHUS C HUCIHOJBb30BaHUEM
aHAJIOTOBBIX MPUOOPOB U MATYMKOB (HU3UYECKUX BEIUYWH, CPABHUBATH
pe3yIbTAaThl U3MEPEHUH C YyIETOM 3aJaHHON a0COIFOTHOM MOTPEITHOCTH;
IPOBOJIUThH UCCIEI0OBAaHUE 3aBUCUMOCTH OJHOM (PM3UYECKOM BEIMYUHBI OT
ApPYroi € HCHOJB30BAHMEM  MPSIMBIX  HM3MEPEHUN  (3aBHCHUMOCTh
CONPOTHUBIICHUS MPOBOAHUKA OT €ro JJIMHBI, IUIOLIAJAH IONEPEYHOIO
CEYEHMSI U yIEJIBHOIO COITPOTHUBIICHHS BELIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4Yepe3 MPOBOJHMK, OT HANpsDKEHHWsT Ha  I[POBOJHUKE,



WCCIICIOBAHUE TIOCJIEIOBATENIbHOTO ¥  MapajuIeTbHOTO  COSAMHEHUU
MIPOBOJHUKOB): IJIAHUPOBATh WCCIICIOBAaHUE, COOWMpaTh YCTAHOBKY U
BBITIOJHATh W3MEPEHUs, CIEMys MPEIOKEHHOMY IUTaHy, (UKCHPOBATH
pe3yNbTaThl TIOJYYCHHOH 3aBHCHMOCTH B BHIE TaOMUIl M TpaduKOB,
JIeaTh BBIBOIBI 11O pe3y/IbTaTaM UCCIICIOBAHMS;

NIPOBOJAUTh KOCBEHHBIE W3MEpeHUs (u3ndeckux BeaWdyuH (yaenbHas
TETUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHHE NPOBOJHWKA, padora u
MOIIIHOCTh JJICKTPUYECKOTO TOKA): TUIAHWPOBATh HM3MEPCHHS, COOMpATH
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIEIysl MPEIOKEHHON WHCTPYKIIUU, U
BBIYHCIISATh 3HAUCHHUE BEIIMYUHBI,

COOJIO/IaTh MpaBWIa TEXHUKU O€30MacHOCTH IpH padboTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh TMPHUHIMIBI  JACHCTBUS M3YYCHHBIX MPUOOPOB W
TEXHHUYECKUX YCTPOKCTB C OMOPOH Ha MX OMHUCAHUS (B TOM YHUCIIC: CHCTEMa
OTOIUICHHS JJOMOB, TUTPOMETp, TTapoBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUYETUYUK DJICKTPUYCCKOW DSHEPIrHH, OJIICKTPOOCBETUTCIIBHBIC IPUOOPHI,
HarpeBaTejbHbIC  AJICKTPONPHUOOPHI (mpumepsl), AICKTPHYCCKHE
NPEOXPAHUTENH, SJICKTPOMATHUT, AJIEKTPOIBHUTATENb IOCTOSTHHOTO TOKA),
UCTIONB3YsI 3HAHUS O CBOMCTBaX (PU3WUYECKUX SIBJICHHA M HEOOXOIMMBIC
dusndgeckue 3aKOHOMEPHOCTH,

pacrlo3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA W HW3MEPHUTEIbHBIC
npubOpel TIO CXeMaM H CXEMaTHYHBIM pHUCYHKaM  (SKHIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETpP, JIBHTATE]Ib BHYTPEHHETO
CTOpaHUs, DJICKTPOCKOI, PEOCTaT), COCTABISTh CXEMbI JJIEKTPUYCCKHUX
IeTIe C TOCJIeIOBATEIBHBIM U MapaJUIeIbHBIM COSAMHCHUEM JJICMCHTOB,
paszimyasi yCJIOBHBIE 0003HAYCHUS AIIEMEHTOB JICKTPHUSCKUX IIETICH;
OPUBOIUTH  TpUMEPHl  (HAXOAuTh  WHGOpPMAIIMIO O  MpUMepax)
PAKTUYECKOTO HCIIONBh30BAHUS (PU3MUYECKUX 3HAHUNA B MOBCEIHEBHOM
KU3HU JJIs1 oOecrieueHrs 0e30MacHOCTH MpU oOpareHuu ¢ nmpubopamMu u
TEXHHYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS M COOIIOACHUS
HOPM IKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HWHpOpManuu (PU3NUECKOTO COJCpKaHHS B
NuTepHere, Ha OCHOBE HWMEIOIIMUXCS 3HAHWA W TYyTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX ~ MCTOYHUKOB  BBIACISATH HH(POPMAIUIO,  KOTOpAs
SIBJISIETCSI IPOTHBOPEYNBOM WIIH MOXKET OBITh HEJOCTOBEPHOW;



MCIIOJB30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3a/laHUi HAyYHO-TIOMYJSPHYIO
auTepatypy  (pu3MUeckoro coaepiKaHWs, CIPABOYHBIE MaTepHAabI,
pecypcol cetu MHTEpHET, BnaaeTh npuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
0000mmass uHPOpMAIMI0O U3 HECKOJBKUX HMCTOYHHKOB (DU3UUECKOTO
CONEpKaHUs, B TOM 4YHCJIE MMYyONUYHO TIPEJACTABIATH PE3yIbTaThI
NPOEKTHOW WIJIM WCCIIENOBATENBCKON NEATEIbHOCTH, MPH STOM T'PaMOTHO
UCTIOJIh30BaTh M3YYEHHBIM TOHATUHHBIA ammapar Kypca (U3HKH,
COIIPOBOX/IaTh BBICTYIUICHHE MTPE3CHTAIINCH;

NpY BBITIOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHMN (PU3MUecKux
IPOIIECCOB pacIpenessaTh OO0sI3aHHOCTH B TPYIMIE B COOTBETCTBHUH C
MIOCTaBJICHHBIMU 3a7]a4aMU, CIICJUTh 3a BBHIIIOJIHEHUEM TIIaHA JCUCTBUN U
KOPPEKTUPOBaTh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIM BKIIA] B
JeSTeLHOCTD TPYIIIBI, BEICTPAaUBATh KOMMYHHKATHBHOE B3aMMOJICHCTBHE,
IPOSIBIISISt TOTOBHOCTH pa3peniath KOHQIUKTHL.

K xoHiy o6yuenus B 9 kjacce npeIMETHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTpaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BAaTh TOHATHS: CHUCTEMa OTCcu€ra, MarepuajbHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHYECKOTO MBIKEHHUS, aedopmalius
(ympyrasi, IJacTU4ecKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M MEpPErpy3KH, HEHTP TAKECTHU, aOCONIIOTHO TBEPAOE TeEJo,
IEHTP TSKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHUYECKHE KOueOaHus u
BOJIHBI, 3BYK, HH(PAa3BYK U YIbTPA3BYK, SJICKTPOMATrHUTHBIC BOJIHBI,
IIKajda 3JEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JalbHO30PKOCTb,
CIEKTPBI UCIyCKaHUsI M TOTJIOMIECHUS, anb(a, OeTa- U raMMa-u3IydeHuUs,
U30TOIIbL, /IEpHAsl SJHEPTreTUKA,

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSIMOJIMHEWHOE [BIKEHHE, CBOOOIHOE
IIaJICHUE TEJI, PABHOMEPHOE JIBMYKCHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBMIXKEHHUE, KOoJieOaTeIbHOE NBIDKCHHE (3aTyXaromue |
BBIHY)KJICHHBIE KOJ€OaHus), PE30HAHC, BOJHOBOE JIBH)KEHUE, OTPAKECHHE
3ByKa, MPSIMOJMHEWHOE PACIPOCTPAHEHUE, OTPAKECHUE U NPEJIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jI0KEeHHE OEoro CBeTa B
CIIGKTP M CJOXEHHE CIEKTpPaJbHBIX IIBETOB, JHCIEPCHS CBETA,
€CTECTBECHHAs! PaJMOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEMYATOTO CHEKTpa



W3ITYYCHHS ) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SBICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3HYCCKUX SBICHUNH B
OKpyXaromeM Mupe (B TOM 4YHuCie (PU3NYECKUE SBICHHUS B TIPUPOJIC:
NIPWINBBI U OTJUBBI, ABMKEHHUE TIaHeT COTHEYHON CHCTEMBI, pEaKTUBHOE
JBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJICTpSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 5XO0, IIBeTa TeJ,
ONTHYECKHE SIBJICHUS B TMPHUPOAC, OMOIOTHYECKOE NEHCTBHE BHJIMMOTO,
yIbTPaUONCTOBOIO W  PEHTICHOBCKOTO W3JIyYCHUW, CCTCCTBEHHBIN
PaIMOAKTHBHBIA (OH, KOCMHUYECKUE Jy4YH, PAJHMOAKTHBHOE H3ITyYCHUE
NPUPOJHBIX MHHEPAJIOB, JEHCTBHE PAJIMOAKTUBHBIX M3IYYCHUH Ha
OpraHu3M 4YeJIOBEKa), MPHU ITOM NEPEBOJWTH IMPAKTUYCCKYIO 3a7adyy B
y4eOHYI0, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKK) (U3HMUCCKUX
SIBJICHU;

OIKMCHIBATh M3yYCHHBIC CBOMCTBA TE M (PU3UUYSCKHUEC SBJICHUS, UCIOJIB3YSI
¢u3nUecKkre BEIWYMHBI (CPEIHSS W MTHOBEHHAs CKOPOCTh Tejla TIpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, TepeMEICHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CUJIA TSKECTH, YCKOpEHHUe
CBOOOJHOTO TMaJeHusi, BEC Teja, HUMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHuueckasi paboTa M MOINHOCTh, MOTEHLHUAJIbHAs JHEPrusi Tea,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HHEPTUs CHKATON
NPYXUHBI, KWHETUYECKas HHEPrus, TOJHAsS MEXaHU4YecKas JHEeprus,
NEPHUOJ] M YacTOoTa KoJieOaHuM, JIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPETOMIICHHS CPEbl), P OMUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3MUECKHM CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HaYCHUSI W EIUHUIBI (PU3NYECKUX BEIMYHMH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DHU3UYECKYIO BEIMYUHY C APYTUMH BEIMYMHAMH,
CTpOUTH TpahMKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINYHH,
XapaKTepu30BaTh CBOWCTBA Tel, (U3MYECKUE SBICHUS M IPOIECCHI,
UCTIONIb3Ys 3aKOH COXPAaHEHWs DHEPTyH, 3aKOH BCEMHUPHOTO TATOTCHUS,
NPUHIAIT  CYTIEPIO3UIUNA CHUJI, TPHUHIMI OTHOCUTEIbHOCTH [ amwes,
3ak0oHBl HBIOTOHA, 3aKOH COXpaHEHWS HMMITYJIbCa, 3aKOHBI OTPAKCHUS U
NIPETIOMJICHHSI CBETA, 3aKOHBI COXPAHEHUS 3apsJ0OBOTO WU MAaCCOBOTO YHCEI
NPHU SICPHBIX PEAKIUAX, MPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA W 3aITUCHIBATH €T0 MATEMATHYECKOE BHIPAKCHHE;



OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBAa TEJI, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKUX
IaroB ¢ omnopoi Ha 2—3 H3Y4YEHHBIX CBOWCTBA (DU3UUECKUX SBICHUM,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pematb pacy€THble 3ajayu  (omuparolmuecs Ha cucteMy u3  2-3
YPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJOBHS 3aJadd 3aluCchiBaTh KpPaTKOE
yCIIOBUE, BBISBISATh HEAOCTAIOIINE WM M30BITOYHBIE JAaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl PEIICHHUS, TPOBOJUTH PACUETHI U
OLICHMBATh PEAIUCTHUYHOCTh TMOJYYEHHOTO 3HAueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMbI, KOTOpbIE MOXXHO pPEHIUTh NpPHU TMOMOIIU
(¢u3MUecKX METO/OB, HCIIOJb3Yysl ONHUCAHWE HCCIEIOBaHUS, BBIIEIATH
npoBepsieMOe NPENINOJNIOKEHNUE, OICHUBATh MPAaBWIBHOCTh MOPSJIKa
NPOBEJICHUS  HCCIIEIOBAaHUs, JleJaTh  BBIBOJBI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOMIOICHHUI U ONIBITOB;

IOPOBOJUTH ONBITHl 1O HAOMIOACHHUIO (PU3UUYECKUX SIBICHUNH WU
¢u3nyeckux CBOMCTB Tesl (M3ydeHHME BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPrHM, 3aBUCHUMOCTh IEpHUOAA KoJeOaHUN NPYKMHHOTO
MasiTHUKa OT Macchl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATY]Ibl MaJbIX KOJIeOaHWH, MPSMOJIMHENHOE PaclpOCTPAaHEHUE CBETA,
pa3ioxeHue Oeyloro cBera B CIEKTp, U3YYEHHE CBOMCTB M300pa)keHUs B
IUIOCKOM 3€pKajie U CBOWCTB H300pakeHMs IpeaMeTa B coOuparomiei
JUH3€, HaOJIOJEHHE CIUIOIIHBIX W JIMHEHUYaThIX CHEKTPOB H3IIYUYECHHMS):
CaMOCTOSITEILHO  cOOMpaTh yYCTAaHOBKY U3 HW30BITOYHOro Habopa
000py1I0BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/JIbI;

HIPOBOJIUTEH NMPU HEOOXOJUMOCTH CEPUI0 MPSIMBIX W3MEPEHHM, onpeaenss
CpeqHee 3HayeHHEe U3MepsieMOol BeauuuHbBl ((POKycHOe paccTosiHue
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPECHHUS
(u3MepuTenbHOro nNpudopa);

IOPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYUH C
UCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IyTH OT BPEMEHHM
OpU PABHOYCKOPEHHOM JBHKEHHMU O€3 HadalbHOW CKOPOCTH, MEpUoaa
KoneOaHUl MaTeMaTH4eCKOro MasTHUKA OT AJUHBI HUTH, 3aBUCHMOCTHU



yria OTpakeHUsi CBETa OT yIJia MajJeHUs U YIjia MpeJOMIICHHs] OT yria
MajieHus1): IUIAaHUPOBAaTh HCCJIENIOBAHUE, CaMOCTOSITEILHO COOUpaTh
YCTaHOBKY, (DUKCHPOBAaTh pEe3yibTaThl  IMOJYYCHHOM 3aBUCUMOCTH
bu3uYeCKUX BEIWYUH B BHUAEC TAaOMUIl M rpadUKOB, JIeJaTh BHIBOJIBI IO
pe3yabTaTaM HCCIIeI0BaHus;

NIPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3MUYECKUX BEIUYUH (CpemHss
CKOPOCTh M YCKOPEHHE Tella TIpH PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOTO IMaJCHUS, XKECTKOCTh MPYKUHBI, KOI(DPUIIUEHT
TPEHHSI CKOJBKCHHS, MEXaHMYeckas padoTa W MOIIHOCTh, 4YacTOTa M
neprojy; KoJIeOaHWKW MAaTEeMaTHYeCKOrO0 W MPYKUHHOTO MAasTHUKOB,
ONTHYECKAass CWiIa CcoOuparonmieil JIMH3BI, PATUOAKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpaTh JKCIICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh M3MEPEHUS, CICAYys MPEIIOKCHHOW MHCTPYKIIMH, BBIYHCIISATH
3HAUCHWE BEIIMYUHBI U aHAJTU3UPOBATH MOJIYUCHHBIC PE3YJIbTaThl C YUETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr0/1aTh TIpaBUIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ 1abopaTOpHbIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIE TMPU3HAKA HW3YYEHHBIX (U3MUYECKUX MOJIENIECH:
MaTepualibHas TOuYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHUK
CBETa, JIy4, TOHKas JMH3a, IUJIAHETapHas MOJIeJb aToMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTIO SI/Ipa;

XapaKTepu30BaTh TMPUHLMIBI  JACHCTBUS  HU3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA MX OMUCAaHUSA (B TOM 4YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (u3MYECKUX SABJICHUH MW  HEOOXOoAuMble (pu3Mueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHYHBIC PUCYHKH U3YYCHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPHUTEIBHBIX NPUOOPOB M TEXHOJIOTUYECKUX IMPOIECCOB
OpU PEHICHUH YYeOHO-TIPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI IS
MOCTPOCHMS M300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
NPUBOJIUTH  TpUMEPHl  (HAXOAuTh  WHGOpPMAIIMIO O  MpUMeEpax)
IPAKTUYECKOTO HCIIONh30BAHUS (PU3MUYECKUX 3HAHUNA B MOBCETHEBHOM
KU3HU 7151 obecrieueHrs 0€30MacHOCTH Mpu oOparieHnu ¢ mpudopamMu u



TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHs 3J0pOBbS M COOIIOACHUS
HOPM JKOJIOTUYECKOTO TIOBEJECHUS B OKPYKAIOLIEN CPEAE;

e OCYHLIECTBISITH MOMCK HHPOpMaUUU (PU3HYECKOIO COJAEPKAHHUS B
WuTepnere, caMoCTOSTENBHO (HOPMYIUPYS MOUCKOBBIN 3aMpOC, HAXOJUTh
NyTU ONpENeNeHUs: TOCTOBEPHOCTH MOJYy4YeHHON MH(OpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB;

e HCIOJIb30BAaTh NPH BHINOJHEHUU YUYEOHBIX 3alaHU HAYYHO-TIOMYJISIPHYIO
AUTEepaTypy (PU3MYECKOTO  COJEp)KaHUs, CIPaBOYHbIE MaTepHallbl,
pecypebl cet HTEpHET, BiaeTh NTpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHust HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

e co3laBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHbOpMAIIMK U3 HECKOJIBKUX HCTOYHMKOB (DU3UYECKOTO COAEpKaHUS,
nyOJIMYHO MPEACTABIATh PE3YIbTaThl MPOESKTHON WM UCCIE0BATEIbCKOM
NEATENIbHOCTH, MpPH 3TOM TPAaMOTHO  MCIOJIb30BaThb  W3Y4YEHHBIN
NOHSITUMHBIA amnmapaT W3y4aemMoro paszziena (U3UKH U COMPOBOXKIATH
BBICTYIIJICHUE TMpEe3eHTalMe ¢ Yy4€TOM OCOOEHHOCTEW ayJuTOpuU
CBEpPCTHHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE
7 KJIIACC

KoanuyecTBO 4acoB
HaumeHoBaHue pa3/iejioB U TeM
NMPOrpamMmmbl Bcero

N2 n/m Kontpoabnbie IIpakTnueckmne

padoThI padoThI

Pa3znen 1.®u3uka u €€ posib B NO3HAHUU OKPYKAKOIIEr0 MUPa

1.1 ®dusznka - Hayka 0 IpPUPOJE 2


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

1.2

1.3

duznyeckre BEIMINHEI

EctecTBeHHOHAYYHBIN METO/]T MO3HAHUSA

Hroro no pazneny

Pa3nen 2.IlepBoHauyasibHbIe CBe/IeHHS 0 CTPOCHHHU BellecTBa

2.1

2.2

2.3

Crpoenue BeliecTa

JIBrmykeHre 1 B3aMMO/ICHCTBHE YaCTHII
BEIIIECTBA

ArperatHble COCTOSIHHS BEIIECTBA

Hroro no pazneny

Paznen 3./IBu:xeHue U B3auMo/jieiicTBUe Te

3.1

3.2

3.3

Mexannyeckoe OBMKEHUE
Wuepnus, macca, MIOTHOCTh

Cuia. Bune! cun

Uroro no pazneny

Pa3znea 4./laByienne TBEPABIX TeJ, JKUAKOCTEH U ra3oB

4.1

4.2

4.3

4.4

Jasnenue. [lepenaya naBieHust TBEPABIMU
TeIaMU, JKUJIKOCTSIMH U ra3aMu

[[aBJ'IeHI/Ie KHNIKOCTHU

AtMmocdepHoe aBieHue

JlelicTBrE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE
B HUX TEJIO

Hroro no pasaeny

14

21

21


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

Pa3nes 5.PaGora u MOIIHOCTH. DHeprus

5.1 PaboTa 1 MOITHOCTB
5.2 [IpocThie MEXaHU3MBI
5.3 MexaHuueckasi SHEpTHs

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

8 KUIACC

HaumeHoBaHue pa3aejioB H TeM
Ne n/m P
NporpaMMabl

Pa3nen 1.TenyoBble siBJIeHUS

1.1 CtpoeHnue u CBOICTBA BEIEeCTBA

12 TennoBsie mporecch

Uroro no pazneny

Pa3znen 2.9/iekTpruyeckne 1 MAarHMTHbIE SIBJICHUSA
DNeKTpUYECKUE 3apsiibl. 3apsHKCHHBIE Tela U

2.1
HUX B3aUMOJIEICTBIE
2.2 [TocTosTHHBIN 3JIEKTPUUYECKUNA TOK
2.3 MarauTHbIE SIBIICHUS
2.4 DNeKTpOMarHuTHask MHIYKLHS

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KITIACC

12

68

KoaunuecTBo uacoB

Bcero

21

28

20

37

68

KonTtpoJubHbie
padoThbI

12

IIpakTHyeckune
padoThI

1.5

145


https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

HaumeHnoBanue pa3iesioB U TeM
NPOrpaMMblI

Ne n/m

Pa3zngen 1.Mexanunueckue iBJICHUA
Mexannueckoe ABMKEHUE U CIIOCOOBI €r0

1.1

OIMCAHUS
1.2 BzaumopeticTBue Ten
1.3 3aKOHBI COXpaHEHUS

Hroro no pazneny

Paznen 2.Mexannueckue KoJe0aHUA M BOJHBI

2.1 Mexannueckue KoJieOauus

2.2 MexaHu4eckre BOJHBI. 3BYK

Hroro no pazneny

KoaundecTBO 9acoB

KoHnTpoJabHbie

Bcero
padoThI

10
20 1

10

40

8 1

15

Pa3znen 3.9/1eKTpOMArHuTHoOE 1M0JIe M 3JIEKTPOMATHUTHBIE BOJIHBI

DJIEKTPOMArHuTHOE MOJIE U
AIIEKTPOMArHUTHBIE BOJTHbI

3.1

Hroro no pazneny

Pa3nen 4.CBeToBbIC SIBJICHUSA

4.1 3aKOHBI PaCIPOCTPAHCHUS CBETA
4.2 JIuH3BI U onITHYECKUE TPHOOPHI
4.3 Paznosxenue 6enoro cBeTa B CEKTP

Hroro 1o pasaciy

Pa3znen 5.KBaHnToBbI€e IBJICHUSA

51 Hcmyckanue u NOTJI0IIEHHE CBETa aTOMOM
5.2 CrpoeHne aTOMHOTO spa

5.3 SAnepHble peakuuu

6

6

15

IIpakTHYeckue
padoThI


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

Hroro no pazneny

17

Paznen 6.IloBTopuTe/bHO-0000AK0IIUIT MOYJIb

[ToBTOpEeHue 1 060011IEHNE CONEpHKAHUSL

6.1 9
Kypca ¢u3uku 3a 7-9 kiace
Wroro mo paznmeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KITIACC

Ne

n/n

Tema ypoka

®u3nka — Hayka o npupoje. SABneHus
pupoipl. U3sndecKue SBICHUS
MexaHndeckue, TCIUIOBEIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUS

®u3nuecKue BEIMUYUHBI U UX
U3MEpPEHUE

Ypok-uccinenoanue "N3mepenne
TEMIIEpaTypbl IIPHU IOMOIIH
KUJKOCTHOTO TEPMOMETpA U JaT4HKa
TemnepaTrypsr"”

Kak ¢u3uka u apyrue ecTeCTBeHHbIE
HayK{ U3y4aroT PUPOY.
EcrecTBeHHOHAYUYHBIN METO/
no3Hanus. Onucanue GU3NIECKux
SIBIICHUM C IOMOIILIO MOJeeH
VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JATHOCTH MOJIETA IIapUKa,
MYILIEHHOTO TOPU30HTAIbHO, TEM
Oosblie, yeM 00JIble BbICOTa MmycKa'”
Crpoenue BemectBa. OMBITHI,
JI0Ka3bIBAIOIIUE TUCKPETHOE CTPOCHHE

KoaunuecTBo uacoB

KonTpoJubnubie
Bcero P
padoThbI

IIpakTH4eckue
padoThbI

27

Jara
HU3Yy4YeHY


https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

10

11

12

13

14

15

16

17

18

19

20

21

22

23

BelllECTBA
JIBM>KEHHE yacTull BEUeCTBa

Ypoxk-uccnenoanue «OnbITH MO
HAOIIOJICHUIO TETUIOBOTO PACIITHPEHUS
ra3oB»

ArperaTHbl€ COCTOSIHHS BEILIECTBA
B3anMocBs3b Mex 1y CBOMCTBaMU
BEIIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX M UX
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BO/IbI

MexaHnueckoe TBUKEHHUE.
PaBHOMEpHOE M HEPAaBHOMEPHOE
JIBIKCHUE

Ckopoctb. EquHUIBI CKOPOCTH

Pacuer IIYTH 1 BPEMCHU OBUXKCHUSA

HNuepuusi. 3akoH HHEPITUU.
B3anmopeiicTBue Ten Kak mpuyruHa
U3MEHEHUS CKOPOCTH JABUKEHUS TEJ
IImoTHOCTE BemecTBa. Pacuetr Macchel 1
o0BbeMa TeJjia [0 €ro INIOTHOCTHU
JlabopaTtopHas pabora «OnpeneneHue
IUIOTHOCTH TBEPIOTO TEJIa»

Pemrenue 3amay nmo reme "InoTHOCTE
BemecTra"

Cuita KaKk XapakTepUCTHUKa
B3auMoeiicTBud Tei. Cuna ynpyrocrtH.
3akoH ['yka

JlaboparopHas pabota «/3yuenue
3aBUCUMOCTHU PACTSKCHUS
(medopmaruin) Ipy>KUHBI OT
MPUIIOKEHHON CUIIBI»

SIBnenne Tarorenus. Cuia TSHKECTH
CBs13b MEX1y CHJION TSAXKECTU U Maccou
Tena. Bec Tena. Pemenue 3amau mo
teme "Cuna Tsoxectn"”

Cuna TsKeCTH Ha APYrux IUlaHeTax.


https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38
39

OuU3nYeCKUE XapaKTEPUCTUKU TUIAHET

N3mepenue cun. lunamomerp

Bec Tena. HeBecoMocTh

CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
10 OJTHOM IpsiMoii. PaBHOIelicTByIOIIAs
in

Pemenue 3anau no reme
"PaBHogeiicTByromas cr"

TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B npupoae U TEXHUKE
JlabopaTtopHnas pabota «3yyenue
3aBUCHUMOCTH CHUJIBI TPEHUS
CKOJIBYKEHUS OT CHJIBI IaBJICHUSI U
XapaKTepa CONMPUKACAFOIINXCS
ITOBEPXHOCTEN»

Pemenue 3aga4 Ha onpeneneHue
PaBHOJICHCTBYIOLIEN CUIIBI

Pemenne 3amag mo Temam: «Bec Temay,
«I"padudeckoe n300paKeHUE CHIDY,
«Cunbly», «PaBHOIEHCTBYIONIAS CHID)
KonTtponbHas paboTa mo Temam:
«MexaHndyeckoe JBHKEHHEY, «Macca,
IJIOTHOCTBY, «Bec Tenay,
«['pacduueckoe nzobpaxxkeHue cui,
«Cunb»

Jasnenune. CiocoObl yMEHBIIICHUS U
YBEJIMYEHHUS 1aBJICHUS

JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS
ra3a ot o0bEma, TeMIeparypsl
Ilepenaua naBiaeHUst TBEPABIMU
TeJaMHU, )KUJAKOCTSIMU U ra3aMu. 3aKOH
ITackans

JlaBneHue B )KUJIKOCTH U rase,
BBI3BAHHOE JICCTBUEM CHUJIBI TSKECTH
Pemenue 3agau no teme «/laBnenue B
KUJKOCTHU U Trasze. 3akoH [lackamnsa»

Coobmarormumecs: cocybl

I'mopaBnuueckuit mpece


https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
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Manowmertpsl. [lopuaeBoi
JKUJKOCTHBIN HAcOC

Atmocdepa 3emuu. [TpuauHbI
CYLIECTBOBaHMS BO3AYLIHON 000JI0UKH
3emuid. 3aBUCUMOCTh aTMOC(HEPHOTO
JIaBJICHUS OT BBICOTHI HaJl yPOBHEM
Mopst

Bec Bo3nmyxa. ATmocdepHoe naBiieHne

N3mepenune atmMochepHOTO JaBICHHUS.
OmneiT Toppuuennu

3aBUCUMOCTb aTMOC(EepHOTO TaBICHUS
OT BBICOTHI HAJl YPOBHEM MODSI
Bapomerp-anepous. AtmocdepHoe
JABJICHUE Ha PA3JIMYHBIX BBICOTAX
Pemenue 3agau no reme
"AtmocdepHoe naBneHue"

JlelicTBUE KUJIKOCTH U Ta3a Ha
MOTPYKEHHOE B HUX TeJ0. ApXUMeI0Ba
cuia

JlabopaTtopHas pabora «OnpeneneHue
BBITUIKMBAIOIIEH CHIIbI, IEHCTBYIONICH
Ha TeJo, MOTPYKEHHOE B HKUAKOCTH)»
JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca
TeNa B BOJe OT 00bEMa MOTPYKEHHOU B
KUAKOCTb YaCTU TEJIa»

IInmaBanue ten

JlaGopaTtopHas pabota
"KoncTpynpoBaHue apeomerpa win
KOHCTPYHPOBAHUE JIOJKU U
ompeseneHue e€ rpy3onoabEMHoCTH"
Pemenue 3agay no temam: «IlnaBanue
cynoB. Bo3ayxomnaBanuey, «/laBienue
TBEPABIX TEJN, KUAKOCTEH U Ta30B»

Mexannyeckas paboTta

MomHocTs. EquHuIBI MOIITHOCTH


https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
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68

VYpoxk-uccnenosanue "Pacuér
MOLIHOCTH, pa3BUBAEMOH IIPU MOIbEME
1o JiecTHuIle"

[IpocTeie Mexanu3mel. Peryar.
PaBHOBeCHe cuil Ha peryare
KonTtposnsHas paboTa o teme
«/laBneHue TBEpABIX TEN, KUIKOCTEH U
ra3oBy» / Bcepoccuiickas npoBepodHast
pabota

PesepBubiit ypok. PaboTta ¢ Tekcramu
1o teme «/laBneHue TBEPIBIX TeE,
KUJKOCTEN U Ta3oBy / Beepoccuiickas
poBepoyHas paboTa

Poruaru B TexHuke, ObITY U IPUPO/IE.
JlabopaTtopHnas pabota «lccnenoBanue
YCJIOBUH PAaBHOBECHS phlUara
Pemenue 3aga4 no teme «YcioBus
PaBHOBECHS pbIyara»

Koaddumuent mosesnoro aercTpust
MexaHusma. JlaboparopHas padota
«3mepenue KII/] HakinoHHOM
IIJIOCKOCTH»

Pemenne 3amau mo reme "Pabora,
mortHocTh, KIT"

MexaHuyeckast SHEpTHUsl.
Kunernueckas u noteHuManbHas
SHEprus

3aKOH COXpaHEHUsI MEXaHUYECKOH
SHEPIruu

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAJILHOE ONIPECIICHHE
W3MEHEHHUs KHHETUYECKON 1
MOTEHUUAJIBLHON SHEPTUU IIPU
CKaTBIBAHHMM TeJIa [0 HAKJIOHHOU
IJI0cKoCTH"

KonTtponsHas pabota no teme «Pabora
Y MOIIHOCTb. DHEPTUs»

PesepBHeIit ypok. Pabota ¢ TekcTamu
o Teme "MexaHnnyeckoe ABuxkeHue"
PesepBHeIit ypok. PaboTta ¢ TekcTamu

0.5

0.5


https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

o Teme "PaboTa. MOITHOCTb.
Oneprug"
OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

8 KUIACC

Ne

w/n Tema ypoka

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETUYECKON TEOPUU U UX OTIBITHBIC

TIOITBEPOK ICHUSI
2 Macca u pa3Mep aTOMOB M MOJIEKYIT
Monenu TBEpPAOTO, )KUAKOTO U
ra3000pa3HOr0 COCTOSTHUM BEIECTBA
OO0®bscHeHne CBOMCTB TBEPIOTO,
YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUI
BEIIIECTBA HA OCHOBE ITOJIOKCHHI
MOJIEKYJIIPHO-KHHETHYECKON TEOPUHU

5 Kpucrannmaeckue u amopdusie Tena

CMauuBaHue U KalnmnJIIAPHOCTD.
HOBerHOCTHOC HaTsOKEHUC

7 TemioBoe pacmupeHue u cxaTue

Temneparypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TEIIOBOTO JIBUKEHUS
YacTHII
Buytpennss sueprusi. Crioco6bl
W3MEHEHHUs BHYTPEHHEH SHEPTUH

10 Buapl Teronepenaun

Ypok-kounpepenmus "[IpakTudeckoe
1 WCIOJIb30BaHNE TETNIOBBIX CBOWCTB

BEIIECTB M MAaTEPHAIIOB B IENIIX

sHeprocOepexeHus"

KonuuectBo Temnotel. Y aenbHas

TCIINIOECMKOCTD

12

68

KoanyecTBo yacoB

Bcero

KonTtpoJbHbie
padoThbI

12

IIpakTHyeckue
padoThI

Jlara
U3y4deHl


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
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YpaBHEHHE TEIUIOBOTO OanaHca.
TemmooOMeH U TEMJIOBOE paBHOBECHE
JlaboparopHuas padota "HccrnenoBanne
SIBIICHHSI TETUIOOOMEHA TIpU
CMELIMBAHUM XOJIOJHOW U rops4en
BOBI"

Pacuer xonmdecTBa TEILIOTHI,
HE00XOAMMOTO JUIsl HAarpeBaHus Teja u
BBIJISJISIEMOTO UM TIPH OXJIAXKICHUU
JlabopaTtopHnas padota "Onpenenenue
YACIBHOM TEIJIOEMKOCTH BemecTra"
OHeprus TOIIMBA. Y IeibHAas TEIJIoTa
CropaHus

[InaBnenue n oTBEpAECBaHNE
KPUCTAJUTMYECKUX TeJ. Y IeTbHas
TEIJIOTA TUIABJICHUS

JlabopaTtopHnas pabdorta "OnpeneneHnue
YAEIbHOW TETUIOTHI TIJIaBJIECHUS JIbaa"
[TapooOpazoBanrie 1 KOHICHCAIIHS.
Ucnapenue

Kunenwne. Y nenpHas Terwiora
napoo6pazoBaHus U KOHICHCAIIUH.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS
OT aTMOC(EPHOTO JTaBJICHUS
Bnaxxnocts Boznyxa. JlabopaTopHas
pabota "OnpeneneHne OTHOCUTEIBHON
BJIAXKHOCTH BO3ayxa"

Pemenue 3a1ay Ha onpeeneHue
BJIQYKHOCTH BO3/yXa

[IpuHIMIBI PaOOTHI TETIIOBBIX
nsurareneif. [Taposas TypOuHa.
JIBurarens BHYTPEHHETO CrOpaHUs
KIIJI TermoBoro auratens. TemaoBeie
JBUTATENU U 3alllUTa OKpYy>Karomei’
Cpenbl

3aKOH COXpaHEHUS U MPEBPAIICHUS
SHEPTrUH B TEIUIOBBIX MpoIleccax
[ToaroToBka K KOHTPOJILHOM paboTe MO
teMe "TemoBble siBieHus. M3MeHnenue
arperatHbIX COCTOSTHU BemiecTBa"


https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
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KonTtposnsHas paboTa o teme
"TenuoBble sBieHUA. I3MeHeHue
arperaTHbIX COCTOSIHUH BelecTBa"
Dnekrpuzarus Ten. [[Ba pona
AIIEKTPUYECKUX 3apSAI0B
VYpok-uccienoBanue "DnexkTpusanus
TeJI UHAYKIHMEN U IpU
CONIPUKOCHOBEHUU"
B3anmoelicTBre 3apsyKeHHBIX TEIl.
3akoH Kynona

Onextpuueckoe nojue. HampsokeHHOCTh
aNeKTpu4ecKoro noJis. [IpuHnun
CYNEPIO3UINH ATEKTPUUECKUX MOJIeH
Hocutenu snextpuueckux 3apsiioB.
DOnemeHTapHbIH 3apsan. CTpoeHue
aToma

[IpoBOAHUKH M AUDIIEKTPUKH. 3aKOH
COXPaHEHHUS NEKTPUUYECKOTO 3apsa
Pemenue 3aga4 Ha npuMEHEHUE
CBOMCTB JIEKTPUYECKUX 3apsAA0B
DIJIEKTPUYECKUI TOK, YCIOBHUS €r0
cymectBoBaHus. Microunnku
NIEKTPUUECKOTO TOKA

JlericTBUA 3JIEKTPUYECKOTO TOKA

VYpok-uccnenoanue "JlelictBue
AJIEKTPUYECKOTO MOJIsl Ha TPOBOJHUKHU
U TUDTIEKTPUKH"

DIEeKTPpUYECKUM TOK B METAILIAX,
KUAKOCTAX M razax

DnexTpuyecKkas Ienb U e€ COCTaBHbIE
4acTu

Cuna Toka. JlabopaTopHas padora
"N3mepeHue U peryiupoBaHUE CHUITBI
ToKa"

DIEKTPUUYECKOE HAIPSKEHHUE.
Bonbr™merp. JIabopatopHast pabora
"N3mepenue u perylimpoBaHue
HanpspkeHus"

COHpOTI/IBHCHI/IC IMPpOBOAHUKA.

0.5

0.5


https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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VY enbHOE COMPOTUBIICHUE BEIIECTBA
JlaboparopHas paboTa "3aBHCUMOCTh
JIEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHHUKA OT €r0 JJTUHBI, TUTOIIA !
MIONIEPEYHOr0 CeYEeHUs U MaTepuana”
3aBUCUMOCTD CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma ais ydacTka
Lenu

JlabopaTtopHnas pabota "HccnenoBanue
3aBUCHMOCTH CHUIBI TOKA, HIYIIETO
4yepe3 pe3ucTop, OT COMMPOTUBIICHUS
pEe3UCTOpPA U HAMPSHKEHUS HA
pesucrope"

[locnenoBarenpHOE U MapauIEIbHOE
COCIIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
TIPaBUIIA CIIOKEHUS HAITPSHKCHHUH TTPH
MOCJIEI0BATEIILHOM COCTUHEHHH JIBYX
pe3uctopon"

JlaGopaTtopHnas pabora "IIpoBepka
MIpaBUJIa JUIsl CUJIBI TOKA MPU
napajuieIbHOM COEAMHEHUU
pe3uctopon"

Pemenue 3a1ay Ha mpuMEHEHHE 3aKOHA
Oma 17151 pa3InyHOrO COeIUHEHUS
MIPOBOTHUKOB

PaGoTta 1 MOILTHOCTB AIIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenna
JlaGopaTtopHnas pabdorta "Onpenenenue
PpaboThI ¥ MOIIIHOCTH AJIEKTPUYECKOTO
ToKa"

DneKTpUUYecKue IenH 1 MOTpeOuTenu
AIIEKTPUYECKOM SHEPTUU B OBITY.
Kopotkoe 3ambikanne

[TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICHCTBUE
Ypok-uccnenosanue "M3ydenue nosen
MOCTOSTHHBIX MarHUTOB"

MarnuTHO€E nosie. MarauTHoe 1oiie
3eMITu ¥ ero 3HaueHUE /IS )KU3HH Ha


https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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3emiie

[ToaroToBka K KOHTPOJBHOU paboTe 1Mo
Teme "DIEeKTPUUECKUE 3apsbl.
3apspKeHHBIC Tella U UX
B3aumoaercTBUs. [TocTOSTHHBIN
ANEKTPUIECKUH TOK"

KonTtposnsHas paboTa o teme
"DnexkTpuueckue 3apsaabl. 3apsKEHHbIE
TeJla U UX B3aUMOJICHCTBUS.
[TocTosiHHBIM nekTpuyeckuii Tok" /
Bcepoccuiickas mpoBepouHas paboTa
PesepBubiit ypok. PaboTta ¢ Tekcramu
1o Teme "IloCTOsIHHBIN 2IeKTpUUECKUi
ToK" / Bcepoccuiickast mpoBepovHast
pabota

OmneiT Opcrena. MarautHoe nosue
ANIEKTpUYECKOro Toka MaruutHoe mnosie
KaTYIIKA ¢ TOKOM

[IpuMeHeHne >eKTPOMarHiuToB B
texHuke. JlabopaTtopHas pabora
"U3ydyeHue nelcTBUS MarHUTHOTO
0JI Ha MPOBOJIHUK C TOKOM"
DNeKTpOoABUTaTENb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31EKTpOABUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnopre. JlabopatopHas padora
"KonctpynpoBaHue U U3y4eHUE
paboTHI AeKTpoaBUTaTes"

OnbiTel Papajes. 3aKoH
AJIEKTPOMArHUTHOW MHYKIIHH.
IIpaBuno Jlenna

OnextporeHepatop. Crocoobl
MOJIy4€HUS DIIEKTPUIECKOM SHEPTUU.
DNEKTPOCTAHIIUU Ha BOZOOHOBIISIEMBIX
HCTOYHUKAX SHEPTUu

[ToaroToBka K KOHTPOJILHOM paboTe MO
Teme "DJIEKTPUYECKUE U MarHUTHBIE
siBIeHUS"

KonTtponsHas pabota o Teme
"DNeKTpUUeCcKre U MarHUTHbBIE

0.5


https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

siBJIeHHS "
Pesepublit ypok. PaboTta ¢ Tekcramu

67 " | 1
1o teme "TemnoBsie sIBICHUS
68 PesepBHblit ypok. Pabota ¢ Tekcramu 1
1o Teme "MarauTHbIe SBIICHUS "
OBUIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOI'PAMME '
9 KJIACC
KoauyecTBo yacos
Ne Hara
Tema ypoxka Konrpoabubie IIpakTHyeckue
n/n Bcero U3yYeHr
padoTsbI padoThI
1 MexaHn4eckoe JBHKEHHUE. 1
MarepuanbHas TOUKa
9 Cucrema orcuera. OTHOCUTEIBHOCTh 1
MEXaHUYECKOTO JIBHKCHHUSI
3 PaBHOMEpHOE NpAMOJIMHEITHOE 1
JIBUKCHHE
HepaBHoMepHOE npsAMoIMHEITHOE
4 nBkeHue. CpeHsiss 1 MTHOBEHHAs 1
CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1
NBUKEHHE. Y CKOpEeHHe
CKOpOCTh NMPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBMKECHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHnas pabdorta "OnpeneneHue
7 YCKOpPEHUS Tella IPU PaBHOYCKOPEHHOM 1 1
JBUKEHHUH 110 HAKJIOHHOM IJIOCKOCTH"
3 CBobOoauoe magenne tei. OnbITh 1
lanunes
PaBHOMEpHOE ABIKEHHE TIO
9 okpyxHocTu. [lepron u yacrora 1
oOpamienus. JluneiHas u yriosas
CKOPOCTH
10 LleHTpOoCcTpeMUTENBHOE YCKOPEHHE 1

11 IlepseIii 3akoH HproToHa. BexTop cuibl 1


https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
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Bropoi1 3akoH HeroTona.
PaBHoOfielicTBYOIIAs cHIta
Tperunii 3akoH HproTOHA.
Cynepno3unus cui

Pemenue 3agau Ha npuMeHEHUE
3aK0HOB HproTOHA

Cuna ynpyrocrtu. 3akoH ['yka

Pemenne 3agau mo teme «Cuna
YIPYTOCTH

JlabopaTtopHas pabota «OnpeneneHue
JKECTKOCTH IIPYKUHBI»

Cuna tpenus

Pemrenne 3agau o reme «Cuita
TPEHUS»

JlabopaTtopHnas pabota "Onpenenenue
ko3 durmenta TpeHUs CKOTBKEHUS"
Pemrenne 3aga4d o reme "3akoHbI
Hprorona. Cuna ynpyroctu. Cuna
TpeHus"

Cuiia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOIHOTO
MaJIeHUs

Ypoxk-koudepennus "JIBmxeHue Teia
BOKPYT TPaBUTALIMOHHOTO LIEHTpa
(Conneunas cuctema). ['amaktuku"
Pemrenne 3agau o teme "Cuiia TsDKeCTH
1 3aKOH BCEMUPHOTO TATOTEHHUS"
[IepBas kocmMu4eckasi CKOPOCTb.
HesecomocTs u neperpysku
PaBHOBecue MaTepuanbHOM TOUKH.
AbcomotHo TBEpAOE Teno. PaBHOBecue
TBEPJOTO TENA C 3aKPEIUIEHHOW OCBIO
BpanieHuss. MomeHT cunebl. [lenTp
TSKECTU

PaBHOBecue MaTepuanbHOI TOUKH.
AbcomoTHO TBEpOE Teno. PaBHOBecHe
TBEPOTO TEJIA C 3aKPETUIEHHON OCBIO
BpameHus. MomeHT cuibl. LienTp
TSKECTU


https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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Pemenue 3agau no teme "MomeHT
cuibl. LleHTp TspKecT"

[ToaroToBka K KOHTPOJIBLHOU paboTe 1Mo
Teme "MexaHuYecKoe IBUKEHUE.
Bsaumopneiicteue ten"

KonTtposnsHas paboTa o teme
"MexaHn4YecKoe IBUKEHUE.
Bsaumopneiicteue ten"

Nwmnynsc Tena. Umnynbe cuibl. 3akoH
COXpaHEHUs UMITYJIbCa. YIIPYrO€ U
HEYNPYroe B3aUMOJICHCTBHE

Pemenue 3anau no teme "3akoH
COXpaHEHUs uMIysbca"
Ypok-koHpepenuus "PeakTuBHOE
JBUKECHHE B MIPUPOJIE U TEXHUKE"

Mexanudeckasi paboTa U MOIITHOCTH

PaboTa cumbl TSHKECTH, CHITBI YIIPYTOCTH
Y CUJIBI TPEHUS

JlabopaTtopHas pabora «OmnpeneneHue
paboThI CUJIBI TPEHUS TTPU
PaBHOMEPHOM JIBU)KEHUH Tejia 110
TOPU30HTAIBHOM MOBEPXHOCTU»
CBs13b HEPrUU U pabOTHI.
[ToTennumanpHas sHeprus
Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEepruu

3aKOH COXpaHEHUS SHEPTUU B MEXaHUKE
JlaGopaTtopHas pabdora «3y4yeHue
3aKOHA COXPAHEHUSI SHEPT UM
KonebarenbHoe ABMXEHUE U €TO
XapaKTePUCTUKHU

3aryxaroiue KoueOaHus.
Broinyxaennsie konebanus. Pesonanc
MareMaTtuyeckuii 1 NpyKMHHBINA
MasTHUKH

VYpok-uccnenopanue «3aBUCUMOCTh
nepro/a KoJieOaHuii OT KECTKOCTH
MPYXUHBI U MacChl TPy3a»
[IpeBparnienue 3Hepruu npu
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60

MEXaHUYECKUX KOJICOAHUSIX
Jlaboparopnas pabota «Onpenernenue
9acTOTHI U IEPHOA KOJIeOaHu
MPYKUHHOTO MasTHUKA»
Jlaboparopuas pabota «IIpoBepka
HE3aBUCHUMOCTH MEePHOIa KOJeOaHuit
rpy3a, MOJABEIUIEHHOTO K HUTH, OT MAacChl
rpy3a»

Mexanudeckue BoaHbl. CBOMCTBA
MexaHu4ecKkux BOJH. [IpogobHbIe U
TOTIEPEYHBIE BOJTHBI
VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"

3Byk. PactipocTpaHeHue 1 OTpakeHue
3ByKa

VYpoxk-uccnenosanue "Habmronenne
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acToThI"

I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC
VYpoxk-koHpepeHnius "YabTpa3ByK U
MH(]pa3BYK B MPUPOJIC U TEXHUKE"
[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "3aKOHBI COXpaHEHUS.
Mexannyeckue KoyeGaHus 1 BOJHBI"
KonTtponbHas padoTa o Teme "3aKoHbI
coxpaHeHus. MexaHndeckue KojeOaHus
Y BOJIHBI"

DNEeKTPOMarHUTHOE TMOJIe.
DNEeKTPOMAarHUTHBIE BOJHBI

CBoiicTBa AIIEKTPOMATHUTHBIX BOJH
Ypok-koupepennus "Llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonb30BaHue 3I€KTPOMArHUTHBIX
BOJIH JJI1 COTOBOM CBSI3H"
Ypok-uccnenosanue "Mzyuenne
CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIIbI0 MOOMIIBHOTO TeseoHa"
Pemienue 3aga4u Ha onpeneneHue
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YaCTOTHI U JUITUHBI JIEKTPOMAarHUTHOM
BOJIHBI

DneKTpOMarHuTHasl IPUpPOJa CBETA.
Ckopoctb cBeta. BonHoBbIE CBOMCTBA
cBeTa

Hcrounuku ceera. [Ipsmonuneitnoe
pacrpocTpaHeHHE CBETa. 3aTMEHUS
Connua u Jlynst

3aKOH OTpaXE€HUS CBETa. 3epKaja.
Pemenue 3a1ay Ha mpuMeHEHNE 3aKOHA
OTpa)XeHUsI CBETa

[Ipenomiienne cBera. 3akoH
MPEIOMIIEHHUS CBETA

[TonHoOe BHYTpEHHEE OTpaKEHHUE CBETA.
Hcnonb3oBaHue NOJHOTO BHYTPEHHETO
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlabopaTtopHnas pabota "HccienoBanue
3aBUCHUMOCTH YIJIa IPEIOMIICHUS
CBETOBOTIO Jy4a OT yrJia naJieHus Ha
rpanuie "Bo3ayx-crekio""
VYpoxk-koudepennus "Vcnonp3oBaHue
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSA3b"

JIna3pl. OnTHyecKast CHjia JUH3bI

[TocTpoenne n3o0pakeHUH B TMH3AX

JlaGopaTtopHnas padota "Onpezenenue
(hOKYCHOTO paccTOSTHUS U ONTHYECKOMN
CHJIBI COOMPAIOIIEH JTUH3HI"
Ypok-koHpepenuus "OnTuueckue
JIMH30BBIC TPUOOPHI"

I'ma3 kak onTuyeckas cucTema. 3pCHI/Ie

Ypok-konpepenuus "eexTsl 3peHusl.
Kak coxpanuts 3penue"

PaznoxeHnue 6e0ro cBeTa B CHEKTP.
Omneitel HetoToHa. Crnoxkenue
CHEKTpaJIbHBIX 11BeTOB. [lucnepcus
CBeTa

JlaGopatopHas pabota "OnbITH IO


https://m.edsoo.ru/ff0b31d0
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92

Pa30oKEeHUI0 OEJI0r0 CBEeTa B CIEKTP U
BOCHIPHUATHIO [[BETA MPEIMETOB IPH HX
HaOJIO/ICHUH Yepe3 I[BETOBBIE
¢bmbTpe"

Ypoxk-nipaktukym "BoiaHOBBIE CBOMCTBA
CBeTa: JHcIiepcusi, HHTepQepeHns 1
madpaxius”

OmnbiTel Pesepdopaa u muranerapHast
MOJIeNIb aTOMa

[Toctrynatel bopa. Moaens atoma bopa
Hcenyckanue v NOIIONIEHNE CBETA
aroMoM. KBauThl. JInHeiuarsie
CTIEKTPBI

VYpoxk-npaktukym "Habmonenune
CIEKTPOB HUCITYCKaHHUS"

PagnoakTHBHOCTE U €€ BUIIBI

Crpoenue atomHoro sapa. Hykinonnas
MO/JIeTTh

PaanoakTuBHBIE TTpEBpaLICHHUS.
H3oTomnsl

Pemenue 3amay mo reme:
"PagnoakTrBHBIE NTpeBpalieHUs "
[Tepuon nonypacnana
Ypoxk-koHdepennus "PagnoakTuBHbIC
W3JIyYEHHS B PUPOJE, METULIMHE,
TeXHHUKe"

SnepHbie peakunu. 3aKOHbI
COXpAaHEHUS 3apsAI0BOI0 U MaCCOBOIO
YHUCEI

DHeprus cBsI3U aTOMHBIX sifiep. CBs3b
MAaccChl ¥ SHEPTUHU

Pemenue 3agau no reme "SnepHeie
peakuun"

Peakunu cuHTe3a U IeTIeHUS SAED.
Wcrounnku sHeprun ConHLa U 3BE31
Ypok-konpepenmus "AneprHas
SHepreTuka. J{elcTBus painOaKTUBHBIX
U3JIy4EHUH Ha )KUBbIE OPraHU3MBbI"

IloaroroBka k KOHTpOJ’IBHOﬁ pa60Te 13(0)
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Teme "DJIEeKTpOMarHUTHOE TOJIE.
DNEeKTPOMAarHUTHEIE BOJHBL. KBaHTOBBIC
sBieHusa"

KonTtposnsHas paboTa o teme

93 "DJIeKTPOMAarHUTHOE TIOJIE.
DNeKTpOMAarHUTHEIE BOJHBL. KBaHTOBBIC
sBieHusa"

[ToBTOpenue, oboOIICHNE.

94 JIaboparopHbIe pabOTHI IO KypCY 1
"BzanmogericTeue Tea"

[ToBTOpenue, 06061meHue. Pemenne

95 pacYeTHBIX M KAYeCTBEHHBIX 3a]1a4 110 1
teme "TeroBbie mporecch”
[ToBTOpenue, 0606menue. Pemenue

96 pacYeTHBIX U KAYeCTBEHHBIX 33J1a4 110 1
teme "KIIJ] TennoBeIX aBuraresnci'”
[ToBTOpenue, 0606menue. Pemenue

97 pacyYeTHBIX M KAYECTBEHHBIX 3a7a4 10 1
teme "KII/] anexTpoyctaHOBOK"

[ToBTOpEeHuE, 0600IICHNE.

98 JlaGopaTopHbie pabOTHI 1O KYpCy 1
"CBeTOBBIC ABIICHU"

[ToBTOpenue, o606menue. Paborta ¢

99 TEKCTaMH 110 TeMe "3aKOHBI 1
COXpaHEHUs B MexaHuKe"

[ToBTOpenue, o606menue. Padora ¢

100 TexcraMu 1o TeMe "Kosebanus u 1

BOJIHBI"

101 [ToBTOpenue, o6o6menue. Pabora ¢
TexcTtamu 1o Teme "CBeToBBIE SIBJICHHUS"
[ToBTOpeHue, 06006meHue. PaboTta ¢

102 TekcTaMHu 1o TeMe "KBaHTOBas u 1
snepHas puzuka"

OBILIEE KOJIMYECTBO YACOB I10O

I[TPOTPAMME 102


https://m.edsoo.ru/ff0c245a
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

1.6

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
WCII0JIb30BATh N3YUYEHHBIE MOHATHUS

pasnuyarh SBJICHHUS O ONUCAHUIO MX XapaKTepHbIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHHE
pacrno3HaBaTh MPOSBIECHUE M3YYCHHBIX (DU3MUECKUX SBICHUH B
OKpY)KaIollleM MHpe, B TOM 4yucie (U3NYECKue SBJICHUS B NPHUPOJE,
IIPU 3TOM IEPEBOAUTH MPAKTHUECKYIO 3ajady B y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECCKUX SIBJICHUI

ONMCBIBATH HU3y4YEHHbIE CBONCTBA Tel M (PU3MUECKHE SBIICHUS,
UCHOJNb3ys (PU3MYECKHE BEIMYUHBI, NP ONMCAHUU IPABUIIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI MCIOJb3YEMBIX BEIMYUH, HX
0003HaueHMsI ¥ €IUHULBI (PU3MUECKUX BEJIUYUH, HAXOIUTh (OPMYIIbI,
CBS3bIBAIOIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C  JPYTHMMH
BEIMYMHAMH,  CTPOUTh  IpaUKd  HU3YyYEHHBIX  3aBUCUMOCTEH
(bU3NYEeCKUX BEITUUNH

XapaKkTepu30BaTh CBOICTBA Tels, (PU3UYECKUE SIBIECHUS U IPOLECCHI,
UCMOJb3Ysl M3Y4YEHHBbIE 3aKOHbI, IpPHU H3TOM JaBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa W  3alMChlBaThb €ro  MaTeMaTH4ecKoe
BbIpa)KEHUE

OOBSICHATh (PU3MUECKHE SIBJIECHUS, MPOLIECChl U CBOMCTBAa TEl, B TOM
yuciae M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3H, CTPOUTH
oOBsicHeHue U3 1 — 2 JToru4eckux 1maros ¢ onopoit Ha 1 — 2 u3yueHHbIX

CBOMCTBA (I)I/I3I/ILICCKI/IX ﬂBHeHHﬁ, (I)I/IBI/ILIGCKI/IX 3aKOHa nin



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

3aKOHOMEPHOCTH

pematy pacuérHble 3afauyd B 1 — 2 neHCTBUSA, UCHOJIB3YSl 3aKOHBI U
(dhopmMyIibl, cBsI3bIBatONINE (U3NYECKUE BEIMUYMHBL: HA OCHOBE aHAIM3a
yCIOBUSL 3aJjaud  3alUChIBaTh KPaTKOE YCJIOBHE, IOJICTaBIISAThH
¢bu3nveckre BETMYUHBI B (POPMYIIBI U IPOBOJUTH PACUETHI, HAXOIUTh
CIPaBOYHbIE JaHHbIE, HEOOXOIMMBIE Ul pElICHUs 3a]ad, OLCHUBATh
PEATUCTUYHOCTD MOJTYYCHHON (PU3UUECKON BEIIMUUHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXXKHO PEUIUTh IMPU TMOMOIIU
(¢u3nyecKux METOJOB, B ONHCAHUM HUCCIEIOBAHUS  BBIJACIATH
MIpOBEPSIEMOE MIPEATIOIIOKEHHAE (runoresy), pasinyaTh u
MHTEPIPETUPOBATH TOJTYUYEHHBIN PEe3yIbTaT, HAXOIUTh OIIMOKH B XOJIE
OTIBITA, JIEJIaTh BBIBOJIBI 110 €0 pe3ysibTaTaM

MPOBOJIUTH OMBITBI 10 HAONIONCHUIO (U3UYECKUX SBICHUHA HITH
(U3UYECKUX ~ CBOWCTB  TeI: dbopMynmHpoBaTH  MPOBEPSIEMbIE
MPENNOoNOKEHUs,  COOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO
000pyIOBaHWs, 3aITMCHIBATE XO/I OTIBITa U (JOPMYIHPOBATH BHIBOIBI
BBITIOJIHATh TpPSIMbIE M3MEPEHUSI C HUCHOJIB30BAaHMEM AaHAJIOTOBBIX H
UQPOBBIX MPUOOPOB, 3aNMUCHIBATH TOKA3aHHS MPUOOPOB C YyUETOM
3a/TaHHOM a0COJTFOTHOM MOTPEITHOCTH U3MEPEHUM

MIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTU OJAHON (PU3MUECKON BETMUMHBI
OT JAPYroil C MCHOJb30BAaHHUEM NPSIMBIX HM3MEPEHUN, y4acTBOBATh B
IUIAHUPOBAHUM Y4eOHOTO HCCIENOBaHMs, COOMpaTh YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUs, CIeAys MPeUI0KEHHOMY IIJIaHy, (PUKCUPOBAThH
pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIUYUH B BUIE
IPEUIOKEHHBIX TaONuIl U IpaduKOB, JeNaTh BBIBOJBI [0 Pe3yJbTaTaM
UCCIICJIOBAHUS

IPOBOAUTH KOCBEHHBbIE H3MEpEHUs (PU3UYECKUX BEIUYMH, CIEAys
PEUIOKEHHOW MHCTPYKIIMK: MPHU BBITOJHEHUU U3MEPEHUN coOuparthb
SKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIATH 3HAYCHHE HCKOMOM
BEJTMYMHBI

coOmoarh TNpaBWiIa TEXHUKM O€30MacHOCTH mpu  pabore cC
1a00paTOpPHBIM 000PYIOBAHUEM

yKa3bIBaTh NMPUHIHUIIBI 1€HCTBHS MPUOOPOB U TEXHUYECKUX YCTPOUCTB,



1.15

1.16

1.17

1.18

1.19

8 KUIACC

XapaKTepu30BaTh MPUHLUIBI JCHCTBUS HW3YYEHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C MOMOUIBIO UX ONUCAHMSI, UCIOJIb3Yysl 3HAHUS
0 cBoOiicTBax (U3MYECKHX SBIEHUH M HeoOXoaumble (U3NYECKHe
3aKOHBI M 3aKOHOMEPHOCTHU

NPUBOJUTH TNPHUMEPHl (HAXOAWTh HHGOPMAIMIO O MpPHUMEpax)
IPAKTUYECKOTO MCIOJIb30BaHMs (PM3UUECKUX 3HAHUN B IOBCEIHEBHOM
KHU3HU 17151 o0ecrieyeHnss 6e30MacHOCTH NP OOpaIIeHUH ¢ MPHOopamMu
U TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 37J0POBbs U COOIMIOACHUS
HOPM 3KOJIOTMUYECKOTO MOBEICHUS B OKpYXKaIoUIei cpeze
OCYILIECTBIISITh OTOOP MCTOYHHKOB HMH(popmauuu B cetu VHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIUXCA 3HAaHUM M MyTEM CpaBHEHUS PaA3IUYHBIX HCTOYHHUKOB
BBIICNATE MHGOpPMAIUIO, KOTOpasl SIBJISETCS NPOTUBOPEUMBON WIH
MOXET OBITh HEJIOCTOBEPHOI

HCI0JIb30BATh npu BBITIOJTHEHUH y4eOHBIX 3a/laHui
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3MUECKOro  COJepKaHus,
CIpaBOYHBIE MaTepuasbl, pecypcsl cetu VIHTepHeT, BiaaeTs npuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOpPMAIMU U3 OJHOH
3HAKOBOI CUCTEMBI B IPYTYIO

cOo3/1aBaTh COOCTBEHHbIE KpaTKHE IMHCbMEHHBIE U YCTHBIE COOOILEHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB MH(pOpMALMU (PU3MUECKOTO COAEPIKAHUS,
B TOM 4YHcCJ€ IyOJIMYHO JeNaTh KpaTKUE COOOLIEHHs O pe3yibTaTax
IPOEKTOB WM Y4YEOHBIX HCCIEAOBAaHUM, IpU STOM TI'PaMOTHO
UCMOJIb30BaTh HW3YYEHHbIM NOHATUHHBIA ammapar Kypca (DU3HKH,
COIIPOBO’KJATh BBICTYIICHUE Mpe3eHTalel

IpU BBIIOJHEHUU y4eOHBIX IPOEKTOB M UCCIEIOBaHUN pacrpeaessTh
00513aHHOCTH B TpyIIle B COOTBETCTBUM C NOCTaBJICHHBIMU 3aJauyami,
CIIEIUTh 32 BBINIOJHEHHWEM IIJJaHa JEHCTBHM, aJeKBaTHO OLIEHUBATb
COOCTBEHHBI BKJaJ B JAEATEIBHOCTh TIPYIIbI, BBICTPAUBATh

KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAIOIINUX



Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
UCII0JIb30BATh NOHSTUSA

pa3nuyarh SBJICHHUS IO ONUCAHUIO MX XapaKTEpHbIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHUE
pacrno3HaBaTh IPOSBIEHUE M3YYEHHBIX (DU3MUECKUX SBICHUH B
OKpY)KaIoIlleM MHpE, B TOM 4ucie (U3NYECKUe SIBICHUS B NPHUPOJE,
IIpU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIIEISTH
CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI

ONMCHIBaTh H3YYEHHBIE CBOMICTBAa Tel W (PU3MYECKHE SIBJICHMUS,
UCIONIb3YS  (DU3MYECKHE BEJIWYUHBI, MPU OINUCAHUM IPAaBUIBHO
TpakTOBaThb  (U3MYECKUH  CMBICI  HCIOJB3YyeMBIX  BEJIMYMH,
0003HaYeHHs] U €IUHULIBI (PU3UYECKUX BEIUYUH, HAXOAUTHb (POPMYIIbI,
CBSA3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEJIMYMHY C JIPYTUMU
BEIMYMHAMH,  CTPOUTh  TpadUKU  M3YYEHHBIX  3aBUCHMOCTEH
(hbMBUYECKUX BEIIMYNH

XapaKkTepu30BaTh CBOICTBA Tels, (U3NYECKUE SIBICHUS U IPOLECCHI,
UCIOJb3ysl M3YyYEHHbIE 3aKOHBl, MNpPH 3STOM J1aBaTb CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa W  3alMChIBaTh €ro  MaTeMaTH4eCKOe
BbIpa)KEHUE

OOBSICHATh (PU3MUECKUE MPOLECChl U CBOMCTBA Tel, B TOM YUCIE U B
KOHTEKCTE€  CHUTyallMil  NpakTHUKO-OPUEHTHPOBAHHOIO  Xapakrepa:
BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTh 00bsCHEHHE U3 1 —
2 JIOTMYECKMX IIAaroB € MNOMOIIbI0 1 — 2 U3y4EeHHBIX CBOMCTBA
(bu3nyeckux ABICHUN, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH
pewmath pacuéTHble 3a7aud B 2 — 3 JeMCTBUSA, UCIONb3Ys 3aKOHBI U
(bopMyIbl, CBA3bIBAIOIME (PU3UUECKUE BEIMUYMHBL: HAa OCHOBE aHAJIM3a
YCJIOBHS 3aJlaud 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJI0CTATOK
JAHHBIX JUIsl peIIeHus 3aJa4yd, BBIOMpPATh 3aKOHbI U  (OPMYIBI,
HeoOXouMble sl €€ pelleHusi, MPOBOJIUTh PacyéThl U CpaBHUBATH
NOJydeHHOE 3HaueHue (U3NYECKOW BEIUYMHBI C HW3BECTHBIMU
JAHHBIMH

pacnno3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCIIUTh IpPU IIOMOIIN



1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

(U3NYECKUX METOJIOB, UCIOJB3Ysl ONMMCAHUE WCCIICAOBAHUS, BBIICIATD
IIPOBEPSIEMOE MPEANOJIOKEHUE, OLEHUBATh IPABWIBHOCTH IMOpPsAKa
IIPOBEJICHUS UCCIIEJOBAHMUSL, JIENIATh BBIBOIbI

IPOBOAMUTH OIBITHI IO HAOMIOACHUIO (PU3MYECKUX SIBJICHUM WU
¢u3nvyecknx  CBOHMCTB  Tel:  (OopMyIHpOBaTh  MPOBEPSIEMBIC
IOPEINOJIOKEHNs,  cOOMpaTh  YCTAaHOBKY U3  IPEIJIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI
BBINIOJIHATh TPSIMBIE M3MEPEHHsS] C HCIHOJb30BAaHUEM aHAJOTOBBIX
puOOPOB U AATUYUKOB (PU3NUYECKUX BEIWYUH, CPABHUBATH PE3YJIbTATHI
M3MEPEHUH ¢ YIETOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH

MIPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTU OJHOMN (PU3MUECKON BETUUMHBI
OT Jpyroil ¢ HUCHOJB30BAaHUEM IMPSAMBIX HM3MEPEHUN: IUIaHUPOBATH
uccienoBaHue, coOMpaTh YCTaHOBKY U BBITIOJHATh U3MEPEHHUSI, CIETYs
MPeII0OKEHHOMY TIUIaHy, (UKCHUPOBATh pe3yiabTaThl MOJy4YECHHOU
3aBUCUMOCTM B BHJAe TaOnui u rpaduKoB, JeNaTh BBIBOJBI IO
pe3yibpTaTaM UCCIeI0BaHUs

MPOBOJUTH  KOCBEHHBIE  M3MEpeHuss  (PU3MYECKUX  BEIUYMH:
IJIAaHUPOBATh MU3MEPEHUs], COOUPaATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss NPEMIOKEHHOM HHCTPYKIMM, U  BBIUNCIATH 3HAYCHHE
BEJINYMHBI

coOnroAaTh MpaBWiia TEXHUKU O€30MacHOCTH Ipu  pabore cC
1abopaTOPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh NPUHLHUIBL JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONMOPON Ha UX ONMMCAHUS, UCIIOJIb3Ysl 3HAHUS
0 CBOWCTBax (HU3MYECKUX SBIECHUN U HeoOXoauMmble (U3HUECKue
3aKOHOMEPHOCTH

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOUCTBA M U3MEPUTEIbHBIE
npuOOpHI MO CXeMaM M CXEMaTHYHBIM PUCYHKaM, COCTABIISITh CXEMbI
JNEKTPUYECKUX LeNed ¢ TMOCIEJOBAaTEIbHBIM U  IapajuleIbHbIM
COEJMHEHUEM  3JIEMEHTOB, pa3iiMyas  yCJIOBHblE  OOO3HAYCHMS
JJIEMEHTOB JIEKTPUUECKUX LIETIEH

OPUBOIUTH MpPUMEPHl (HaXOAUTh HMHPOPMAIMIO O MPUMEPAX)

IMPAKTHYICCKOT'0 HUCIIOJIb30BAHUA (bI/I3I/I‘IeCKI/IX 3HaHUM B ITIOBCEIHEBHOM



1.17

1.18

1.19

1.20

9 KJIACC

Kon
NpoBepsieMoro

pe3yJabTara
1.1

1.2

KU3HU 7151 0OecriedeHnst Oe30MacHOCTH MPH OOpaIeHruu ¢ mpudopamMmu
U TEXHUYECKUMHU yCTPOHUCTBAMHU, COXPAHEHHS 37I0POBbS U COOIOICHUS
HOPM 5KOJIOTMUECKOT0 IOBEICHUS B OKPYXKAIOUIEH cpene
OCYILIECTBIIATh MOUCK MH(POpPMALMU (PU3NYECKOTO COJEPKAHUS B CETU
HHTepHeT, Ha OCHOBE HMMEIOIIMUXCSA 3HAHUNA M NYTEM CpaBHEHMS
JOTIOJTHUTEIbHBIX HMCTOYHMKOB BBIACNIATH HMH(MOpPMALMIO, KOTOpPas
SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITh HEAOCTOBEPHOM
WCIIOJIb30BAaTh MPH  BBHINOJHEHMM Y4E€OHBIX 3a/JlaHuil  Hay4yHO-
MONYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJEP)KAHUS, CIIPABOYHBIE
Marepuaibl, pecypchl ceth  MHTepHer; BiaaeTre  npuéMamu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHUsl MHPOPMALMU U3 OJIHOU
3HAKOBOM CHUCTEMBI B APYTYIO

co37aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHE YCTHBIE COOOIICHHUS,
0000mas wHGOPMANMIO M3 HECKOJIBKUX HMCTOYHHUKOB (PU3UUECKOTO
COJIEp’KaHHSA, B TOM 4YHCIE MYOJIMYHO TMPEACTABIATh PE3yAbTaThl
MPOEKTHOM MM HCCIEIOBATENbCKONW JIEATENbHOCTH, TPH 3TOM
rpaMOTHO HCIOJIb30BaTh W3YYEHHbIM TMOHSATUWHBIA ammapar Kypca
(bu3HKH, COTPOBOK/IaTh BBICTYIJICHUE MPE3eHTalluei

MIpU BBITIOJIHEHUH YYEOHBIX NMPOEKTOB U MCCIEAOBAaHUN (U3MUYECKHUX
MPOLIECCOB pPaCHpeneNiaTh 00S3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTABJICHHBIMHU 33/1a4aMHU, CICAUTDH 32 BHITIOJHEHUEM I1JIaHa AeHCTBUN
U KOPPEKTUPOBATH €ro, aJeKBaTHO OLEHUBATh COOCTBEHHBINH BKIAJ B
JeSITeNbHOCTD TPYIIIIbI, BBICTPauBaTh KOMMYHUKATUBHOE

BSaHMOHeﬁCTBHC, IIPOABJIAA TOTOBHOCTH pa3peilaTb KOH(bJ'H/IKTI)I

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs
UCII0JIb30BATh N3yYEHHBIEC MOHITHS
pasznuyaTh SIBJICHUS MO OMNHMCAHUI0 MX XapaKTepHbIX CBOMCTB WU Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/I‘ICCKO€ SABJICHHUC



1.3

1.4

1.5

1.6

1.7

1.8

1.9

pacro3HaBaTh TMPOSIBICHHE M3YYCHHBIX (DU3MYECKHX SBICHUHA B
OKpYXKalollleM MHUpE, B TOM 4Huclie (U3NYECKUE SBJICHUSA B NPHPOJIE,
P 3TOM IIE€PEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBLIEIATH
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUI

ONHMCBHIBATh W3yYCHHBIE CBOWCTBA Tel W (PU3HUYECKHE SBIICHHUS,
UCTIONB3YSl  (U3WYECKUE BEIMYUHBI, TPH ONHCAHUU TPABUIILHO
TPaKTOBaTh  (PM3MYECKUH  CMBICI  HCIOJB3YeMBIX  BEJHYHH,
0003HaYeHMs] U €AUHULBI (PU3MUECKUX BEIMYUH, HAXOAUTh (GOPMYJIbI,
CBSA3BIBAIOIIME  JIAHHYIO  (U3WYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMH,  CTPOUTh  TpaduKU  M3YYEHHBIX  3aBUCHUMOCTEH
(hbMBUYECKUX BEIIMYUH

XapaKTepu30BaTh CBOMCTBa Tel, (U3WYECKUE SIBJICHHUS M MPOIECCHI,
WCIOJIb3YSl M3YyYEHHBIE 3aKOHBI, IPH O3TOM JlaBaTh CIIOBECHYIO
(GbopMyNTUpPOBKY 3aKOHAa M  3alKChIBaTh €ro  MaTeMaTU4YecKoe
BBIpa)KEHUE

OOBSACHATh (PU3NYECKHE IMPOLIECCHl U CBOWCTBA T€J, B TOM 4YHCIE U B
KOHTEKCT€  CUTyallUd MPaKTUKO-OPUEHTHMPOBAHHOIO  XapakTepa:
BBISIBJISIT IPUYMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHUE U3 2 —
3 JIOrMYECKHMX IIaroB C MOMONIbI0 2 — 3 H3YyYECHHBIX CBOMCTBA
(bu3n4ecKkux ABICHUN, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH
pemaTh pacuéTHble 3aJaud (ONMparolluecss Ha cuctemy u3 2 — 3
YpaBHEHMI), HCHOJb3ysd 3aKOHbl U  (OpPMyJbl, CBS3bIBAIOLIUE
¢u3nyeckue BENIMYMHBI: Ha OCHOBE aHajM3a YCIOBMs 3a/ladu
3alUChIBATh  KPAaTKOE YCJIOBUE, BBIABJIATH HEJOCTAIOIME  WIIU
U30BITOYHBIE JITaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE
JUI pelleHMs], MPOBOAUTH PAcYETbl M OLIEHUBATh PEATUCTUYHOCTb
HOJIy4€HHOT0 3HaYeHUs (PU3NYECKON BETUUNHBI

pacrio3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXHO pPEIIUTh IPH IOMOIIA
(U3NYECKUX METOJIOB, UCIOJb3Yysl ONMMCAHUE UCCIIEAOBAHUS, BbIICIATh
IIPOBEPSIEMOE TPEAINIONOKEHNE, OLEHUBATh IPAaBUIBHOCTH MOPSJIKA
IPOBEICHHUS MCCIENOBAaHUA, [€JaTh BBIBOJBL, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB

IMPOBOAUTL OIBITBI 11O Ha6J'IIOI[eHI/II-O (I)I/I3I/IIIGCKI/IX SIBJICHUN WU



1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

(U3NYECKUX CBOMCTB TeN: CAMOCTOSITENIBHO COOMpPATh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpYHOBaHMS, OMHUCHIBATH XOJ OTBITA U €ro
pe3yabTaThl, HOPMYITHPOBATH BHIBOIBI

IPOBOIUTH TPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX HW3MEPEHUH,
ompenenss cpenHee 3HAUCHHE H3MepsieMOol BenuuuHbl ((hOKycHOE
paccrossHMe coOuparomeldl JIHH3BI), 0OOCHOBBIBATH BEIOOP cIlOCOOa
U3MEpPEeHHs (M3MEPUTEIHHOTO MPUOopa)

MPOBOJIUTH HCCIIIOBAaHUE 3aBHCUMOCTEH (DM3MYECKUX BEIHUYMH C
WCTIOJIb30BAHMEM TIPSIMBIX HM3MEpPEHH: TUIAHMPOBATh HCCIEOBAHUE,
CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY, (PUKCHpOBATH pE3yIbTAThI
MOJIyYeHHON 3aBUCHUMOCTH (DU3MUECKUX BEJIMYMH B BHUAE TaOIUIH
rpaduKoOB, JIENIaTh BHIBOJIBI IO PE3yIIbTaTaM HCCIIEOBAHUS

MPOBOJUTH  KOCBEHHBIC  W3MEPEHUS  (U3MUECKUX  BEJIHUYUH:
TUTAHUPOBATh M3MEPEHUS], COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY M
BBITIONHATh ~ W3MEPEHUs, CIeAys TPEAIOKEHHOH  WHCTPYKIUH,
BBIUMCIIATH 3HAYEHUE BEJIMYMHBI W aHAIM3UPOBATh IIOJyYCHHBIC
pe3yJbTaThl C YYETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHUIN

coOmomaTh TMpaBWia TEXHUKHA OE30MacHOCTH Tpu  paboTte ¢
1abopaTOpPHBIM 000PYI0OBAHUEM

pa3nuyaTtb OCHOBHBIC TNPHU3HAKK H3YYCHHBIX (DU3MUECKUX MOJeNeit:
MaTepHualibHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYCUHBIH MCTOYHHK
CBETa, JIyd, TOHKas JIMH3a, TUIAHETapHas MOJEJbh aToMa, HYKIOHHAs
MOJIEJIb ATOMHOTO Si/Ipa

XapaKTepu30BaTh MPUHIUIBI JIEHCTBHS W3YyYCHHBIX NPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OMOPOI HAa UX OMUCAHUS, UCIIONIB3YS 3HAHMUSI
0 CBOWcTBax (U3HYECKHX SBJICHUH M HEOOXOAUMBbIC (QHU3HUECKUEC
3aKOHOMEPHOCTH

UCIOJIb30BAaTh  CXEMbl W CXCMATUYHBIC PHCYHKH  HW3Yy4EHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEITbHBIX pubopoB u
TEXHOJIOTHYECKUX TPOIIECCOB MPU pEIIeHHH Y4eOHO-NPAKTHYECKHX
3aja4, ONTUYECKUE CXEMBbI Il MOCTPOSHHs M300paXKeHUH B MJIOCKOM
3epKajie ¥ coouparomeil TuH3e

NOPUBOAUTH TMpHUMEPHl  (HAXOAWTh HHGOpPMAIMIO O MpHUMEpax)



1.18

1.19

1.20

1.21

MPAKTUYECKOTO HCIOIh30BaHUS (DPU3HMUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HHU 7151 00ecriedeHnst Oe30IMacHOCTH TP OOpAIEHUH ¢ MPUOOpaMHu
U TEXHUYECKUMH YCTPOUCTBAMH, COXpAHEHUs 3JI0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKpYXaloUlel cpeze
OCYIIECTBJISATh MOUCK MHPOpMaUUd (PU3HUECKOTO COJCPKAHUS B CETU
WNuTepHer, caMOCTOATENBHO  (QOPMYIHPYS TTOUCKOBBIA  3ampoc,
HAaXOJUTh  TYyTH  OMNPEIEICHUS  JOCTOBEPHOCTH  MOJYYCHHOU
“HpOpMAIlUM HA OCHOBE HUMEKIIMXCS 3HAHUW M JIOTIOJTHHUTEIIBHBIX
HWCTOYHUKOB

WCTIONb30BaTh TPH  BBITIOJIHEHUH  y4E€OHBIX  3aJlaHUd  HAy4YHO-
MOMYJIIPHYIO JINTEPATypy (PU3UUYECKOTO COAEpkKAHUS, CIPABOYHBIE
Marepuanbl, pecypchl cetu  MHTepHeT; BIageTh npuéMamu
KOHCTICKTUPOBAHUSI TEKCTa, MpeoOpazoBaHus WHOOpPMAIMU U3 OJHOM
3HAKOBOM CHUCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE
“H(POpMAIUKA U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHMS,
yOIMYHO MIPEACTABIIATh pe3yNbTaThl MIPOEKTHOMN WU
HCCIEA0BATENBCKON NEATEIBHOCTH, IIPU ATOM I'PAMOTHO MCIOJIb30BaTh
M3y4YEHHBIN TOHSATUWHBIN armapaT H3y4aemMoro paszena (GU3UKA |
COTIPOBOXATh BBICTYIIJICHUE TMPE3CHTAIMEH ¢ y4éTOM O0COOCHHOCTEH
ayJIUTOPUU CBEPCTHUKOB

IpU BBINOJHEHUH Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3NYECKUX
IPOLIECCOB paclpeeiiTh OO0S3aHHOCTH B TpYIIE B COOTBETCTBUU C
NIOCTaBJIECHHBIMM 33J1a4aMU, CIEIUTh 32 BBIIIOJIHEHUEM IUIaHa ACHCTBUI
U KOPPEKTUPOBATH €ro, aJeKBaTHO OILEHUBATh COOCTBEHHBIH BKIAJ B
JeSATEIbHOCTh TPYIIIBL, BBICTPauBAaTh KOMMYHUKATUBHOE

BSaHMOﬂeﬁCTBHC, MMpOoABJIAA TOTOBHOCTDL pa3pCliaTb KOH(bJ'II/IKTLI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC



Kox
pasaena

Koa yaemenTa

HpOBeprEMble IJIEMEHTLI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXKAIOILIETO MUPA

11

1.2

1.3

1.4

1.5

®usuka — Hayka O npupoe. SIBIeHHS NPUPOJIBIL.
®usnyeckue  ABJICHUSA:  MEXAaHUYECKHE,  TEIIOBBIE,
JJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
®usnyeckue  BeNUUYMHBL.  M3mepeHue  Qu3MUYECKUX
BenmuuuH.  Ousmueckue  mpubopel.  [lorpemHocTts
u3MepeHnil. MexxayHapoaHasi CHCTEMa €IMHMI]
EctecTBeHHOHayuyHBI METOJ] TNO3HAHMS: HAOJIOJEHHE,
IIOCTAaHOBKAa HAay4YHOT'O BOIIPOCA, BBIJBMIKEHHE TUIOTE3,
SKCIIEPUMEHT [0 TPOBEpPKE THIOTE3, OOBSICHEHHE
HaOJIIOaeMOTO SIBJIICHUSI

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOJIETIeH
[IpakTnueckue pabOTHI:

#H##Par###3Mepenne pacCTOSTHUM.
###Par###I3mepenne 00bEMa KUIKOCTH U TBEPIOTO
Tena.

###Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
#H##Par###lI3Mepenue  TeMmeparypbl OpU  MOMOIIHA

KUAKOCTHOI'O TEPMOMETPA U AaTYHUKA TEMIIEPATYPhbL

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

2.4

#H##Par###(CTpoeHue BellleCTBA: aTOMbl U MOJICKYJIbI, UX
pa3Mepsl. ONbITHL, T0KA3bIBAIOIIUE TUCKPETHOE CTPOCHUE
BeleCTBa

#H##Par### ]| Bmxenne yactull BemecTBa. CBsI3b CKOPOCTH
OBUKEHHS 4YacTUI[ C TemrepaTypoid. bpoyHoBckoe
nBuKeHue, Tuddy3us

B3anmoseiicTBre yacTull BEIECTBA: IPUTKEHUE U
OTTAJIKUBAaHUE

HH#HPar### ArperatHple COCTOSHHMS BEILECTBA: CTPOCHHUE
ra3oB, JKMJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEI.

BzauMocBs3b MCKIAY CBOMCTBaMH BEILIECTB B PAa3HbIX



2.5

2.6

arperaTHbBIX COCTOSIHUAX M HX aTOMHO-MOJICKYJISIPHBIM
CTpPOCHHUEM

OcoOGeHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
[IpakTnueckue pabOThI:

H##HtPar#H##O1eHKka nuameTpa aromMa METOAOM pSJIoB (C
UCTIOJIb30BaHueM (poTorpaduii).

HH#HPar###OnpITel 1m0 HAOMIONEHWIO  TEIMJIOBOTO
pacuIMpeHus ra3os.

HHPar#H##0OnbITBl IO  OOHApPY)KEHUIO JEWCTBUS  CHUII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AVMOJIEMICTBUE TEJI

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
HEPaBHOMEPHOE JIBIDKCHHUE

H#HPar#H#CKopOCTb. Cpennss CKOpOCTb npu
HEPaBHOMEPHOM JIBIDKCHHMH. Pacdy€r myTm W BpeMeHU
JIBYDKCHUS

SlBnenne nHepuru. 3aK0H UHEepUUU. B3aumoaeiicteue ten
KaK MpUYMHA U3MEHEHUSI CKOPOCTH JABMKEHMS Tell. Macca
KaK Mepa HHEPTHOCTH Teja

#H#Par###InotHocTh BemiecTtBa. CBSA3b INIOTHOCTH C
KOJIMYECTBOM MOJICKYJI B €IMHHIIE 00BEMA BEIIEeCTBA
Cuita KaKk XapakTepUuCTUKa B3aUMOICHCTBUS TeJ

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
MOMOUIBIO JUHAMOMETPA

#H#Par##H#SIBnenne TAroTeHMs M cuia TsokectH. Cuia
TSKECTU Ha Apyrux miuaHerax. Bec rena. HeBecomocth
Cuna tpenus. TpeHHE CKOJBXKEHUS M TPEHUE ITOKOS.
Tpenue B mpupojie U TEXHUKE

###Par###Crnoxkenne Cul, HaNpaBJICHHBIX [0 OJHOU
npsiMoil. PaBHOAEHCTBYIOIIAs CUII

[IpakTdeckue pabOTHI:

OnpeneneHI/Ie CKOPOCTHU PaBHOMEPHOI'O JBHIKCHU S



3.11

3.12

(mrapyka B KMJAKOCTH, MOJEIM  DIIEKTPUYECKOIO
aBToMOOWIE u Tak janee). OmnpeneneHue CcpeaHen
CKOPOCTM  CKOJBXEHHs Opycka WM IIapuka 10
HAKJIOHHOM  Iulockoctu.  OnpeneneHue  INIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JEMOHCTPUPYIOLIHE
3aBHCUMOCTh PaCTSDKEHHS (IepopManuu) HpPYKUHBI OT
OPWIOKEHHOM  cuibl.  ONBITBI,  JEMOHCTPUpPYIOLIUE
3aBUCHUMOCTb CHJIBI TPEHHS CKOJIBKEHHS OT Beca Tela U
XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

duznyeckue SBICHUS B MPHUPOJE: MPUMEPHI ABMKEHUS C
Pa3JINYHBIMU CKOPOCTSMHM B KMBOW W HEXUBOU IPHUPOJE,
JeCTBUE CUITBI TPEHUSI B IPUPOJE U TEXHUKE

TexHuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIMITHUKI

TIABJIEHME TBEP/BIX TEJL, JKUKOCTEI 1 TA30B

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8
4.9

Hasnenune TtBEpAoro tenma. CrnocoObl yMEHBIICHHS |
YBEIIWMYEHHUS JaBJICHUS

JlaBiieHue rasza. 3aBHCMMOCTD JIaBJICHUS Ta3a OT 00bEMA,
TeMIepaTypbl

Ilepenaua naBneHus TBEPABIMH TEIaMHU, KUIAKOCTAMHU U
ra3zamu. 3akoH Ilackans. I[THeBMaTnueckue MalIuHbI
3aBUCUMOCTh  JABJICHHS  JKUJIKOCTH OT  TJIyOHWHBI.
['uppocraTudeckuii mapagokc. CooOmiaromuecs COCybl.
['mapaBianyeckre MexaHU3Mbl

Atmocdepa 3emau u atmocepHoe nasieHue. [IpuduHbI
CYILIECTBOBaHMUS BO3IAYIIHOW oOomouku 3emiu. OnbIT
Toppuyennu. 3aBUCHUMOCTh aTMOC(HEPHOTO JABJICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI

N3mepenne armocepHoro mamieHus. I[Ipubopsr s
U3MepeHus: aTMOC(HEPHOTO JaBJICHUS

JlelicTBre KUIAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TEJIO.
BrrTankuBaromias (apxuMeoBa) cuina. 3aKoH Apxumena
[LnaBanue ten. Bo3nyxoruiaBanue

[IpakTuyeckue paboOTHI:



4.10

411

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa
HNOTpYKEHHOH B JKHUIAKOCTh 4acTu Tena. OnpeneneHue
BBITAJIKUBAIOLIECA  CHJIBI, JICMCTBYIOLIEWM Ha  TEJO,
IOTPY’KEHHOE B JKMIAKOCTb. IIpoBepka He3aBHUCHMOCTH
BBITAJIKUBAIOLIECA CWJIbI, JCUCTBYIOLEHM Ha TEJIO B
KUAKOCTH, OT Macchl Tena. OMNbIThl, 1EMOHCTPUPYIOIIHE
3aBUCHMOCTD BBITAIKUBAIOIIECH CHIIBbI, ACUCTBYIOLIEH Ha
TEJO B JKUJKOCTU, OT 00bEMaA MOTPYKEHHOU B JKUIKOCTb
4acTH Tena u oT IUIOTHOCTH KUJKOCTH.
KonctpynpoBanue apeomerpa WIM KOHCTPYHPOBAHUE
JIOJIKY ¥ OTIPEJEIIEHNE €€ IPY30I10IbEMHOCTH
dusnueckue SBJICHUS B MIpUpPOJIE: BIIUSIHHE
aTMOC(EpHOTro JaBJeHUsS Ha KUBOM OpraHu3M, IUIaBaHUE
pBIO

Texnudeckne ycTpoiicTBa: cooOMIalOIIUecs COCYIbI,
YCTPOMCTBO  BOJOIPOBOJA, TMAPABINYECKHA  IIpecc,
MaHOMeTp, OapoMeTp, BbICOTOMEp, MNOPLIHEBOW HAacoc,

apeoMeTp

PABOTA, MOIIHOCTD, DHEPT' A

5.1
5.2

5.3

5.4

5.5

5.6
5.7

5.8

5.9

Mexanuveckast pabora

MexaHuueckasi MOIITHOCTb

[lpocThie  MeXaHM3MBI:  pblYar, OJOK, HaKIOHHAs
IUIOCKOCTH. [IpaBuiio paBHOBECHS pbIvara

[TpuMeHeHre IpaBuIIa PaBHOBECHS pblvara K 0JIOKY
«3omotoe  mpaBwio»  MexaHukd.  Koaddumment
MIOJIE3HOTO JICWCTBUSI MEXaHU3MOB. [IpoCcThie MEXaHU3MBI
B OBITY M TEXHUKE

[ToTennmanpHas 3HEPruu Tena, MOJHATOTO HaJ 3eMIEH
Kunernueckas sneprus

[Tonnas mexaHudeckas SHEprusi. 3aKOH H3MEHEHUS H
COXPaHEHHUS MEXaHUUYECKOH PHEePTUU

[IpakTdeckue pabOTHI:

###Par###Onpenieniene  paboThl  CHJIBI TPeHHUS TIpU



5.10

5.11

8 KUIACC

Kon

Koa yaemenra

pa3nena

PaBHOMEpPHOM JBWKEHUM Tela [0 TOPU30HTAIBHOU
NOBEpXHOCTU. MccimenoBaHue  ycllOBHM — paBHOBECHS
ppruara. HMsmepenne KIIJI HakIOHHONW IJIOCKOCTH.
N3yuenne 3aKkoHa COXpaHEHUSI MEXaHUYECKON DHEPTUU
®usnyeckue SBICHUA B MPUPOJE: pblYaru B Tele
YeJ0BeKa

TexHuyeckue yCTpOWCTBA: pblYar, IMOJBHXHBIA U
HEMO/IBWKHBIA OJIOKHM, HAKJIOHHAsl IJIOCKOCTb, IMPOCTHIE

MEXaHU3MBbI B OBITY

IIpoBepsieMble 3JIeMEHTBI COIEPKAHUSA

TEIIJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

OCHOBHBIE  TOJIOKEHUSI ~ MOJIEKYISIPHO-KHUHETUYECKOU
TEOPHUHU CTPOCHHS BeliecTBa. Macca U pa3Mepbl MOJICKYJI.
OnbITEI, TOATBEPXKIAIONIAE OCHOBHBIC  TIOJIOKCHHS
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU

Mogenu TBEPAOTO, )KUAKOTO U Ta3000pa3HOTO COCTOSHUN
BemecTBa. Kpucrammieckue u aMmopgHbie TeIa
OObsicHEHHE CBOWCTB T'a30B, KUIAKOCTEH M TBEPIBIX TEI
Ha OCHOBE TIOJIO)KCHHH MOJIEKYISIPHOKHHETHYECKOM
TEOPUH

CmauuBaHue U KaWJUISIPHBIE SIBIICHUS

TenoBoe paclIMpeHHE U CKATHE

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO
TEIJIOBOTO ABMXKECHHS YaCTHI]

Buytpennss sneprusi. CriocoObl U3MEHEHUsI BHYTPEHHEH
SHEPTUU: TeIUIonepeaaya U COBepIIeHne pabOThI

Buapl Tennonepenauu: TEMIONPOBOAHOCTb, KOHBEKIIMS,

N3JIYUCHUC



6.9

6.10

6.11

6.12

6.13
6.14

6.15

6.16

6.17

KonnuectBo ~ TEMIOTHL VYaenpHast ~ TEIUIOEMKOCTH
BEIlECTBA

TemiooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHUE
TEIIOBOTO OajaHca

[InaBnenve m OTBEpJEBaHUE KPUCTAUIMYECKUX BEIICCTB.
VY enpHas TEmaoTa MIaBJICHUS

[TapooOpazoBanue u konaencamnus. Mcnapenune. Kunenue.
VnenbHas TemiaoTa mapooOpa3oBaHUsA. 3aBUCHMOCTH
TEMIIEpaTyphl KUTIEHHUS OT aTMOC(HEPHOTO aBJICHHUS
BiaxxHOCTB BO3/1yX2

DHeprus TOIIUBA. Y IeJbHas TEIJI0Ta CTOPAHUS
[punnunsr  paGotsl  TemnoBbix  apurarened  KIIJ]
TEIJIOBOTO JBUTATENs. TeruioBble JIBUTATENIM W 3alluTa
OKpYKarolleu cpeibl

3aK0oH COXpaHEHUsS W MPEBPAIICHUS YHEPTUU B TEIJIOBBIX
nporeccax

[IpakTrueckue paboOTHI:

HHHPar###ONBITEI IO  OOHAPYKEHHIO JCHCTBUS  CHII
MOJIEKYJIIPHOTO MPUTSIKECHHUS.

#H##Par###00BITBl 10 BBIPAIIUBAHUIO  KPUCTAIJIOB
MOBApEHHOM COMM UJIM caxapa.

#H#Par###OnbITE I10 HAOJIFOIEHUTO TEILUIOBOIO
paciupeHus ra3oB, )KUJIKOCTEH U TBEPABIX TEI.
#H#HtPar#Ht#OnpeneneHue NaBIeHUS BO3AyXa B OalloHe
HIIpUIa.

#HHAPar###0nbITbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh
JABJICHHUS BO3[yXa OT €ro o0béMa W HarpeBaHus WU
OXJIQXKACHHUS.

###Par###]IpoBepka TMNOTE3bl JIMHEWHOW 3aBUCHMOCTHU
JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHYECKON TPyOKe

OT TCMIICPATYPHI.



6.18

6.19

#H##HPar###Habmonenne U3MEeHEeHUs] BHYTPEHHEH SHeprun
Tena B pe3ylibTaTe TEIUIONepeaady U padOThl BHEIIHHUX
CHIL.

#i#HtPar#HH#llccnenoBanue  sABIEHUS TEIIOOOMEHa Mpu
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#HH##Par###Onpenenenmne KOJINYEeCTBA TETJIOTHI,
MOJYYeHHOTO BOJOW TMpPH TEIUIOOOMEHE C HarpeTbiM
METATUYCCKAM ITHITTHIPOM.

#HH##Par###Onpenenenmne yIeIbHOU TETJIOEMKOCTH
BEIIECTBA.

HiHtPar#HH#ccnenoBanue npoiecca HCIapeHHUs.
###Par###Onpenenedie  OTHOCUTEIBHON  BIQKHOCTH
BO3/yXa.

###Par###Onpenenenre yneapHON TEIJIOTHI TIIABICHUS
Jba.

Odusnyeckue SBICHUS B MPHUPOJE: TOBEPXHOCTHOE
HaTSDKEHME W KaNWUISIpHbIE SBJICHUS B MNPUPOJIE,
KpUCTAJUIBI B mpupoae, uzinydenue CoHila, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,
uHesl, CHera.

Texnuyeckue  yCTpOWCTBA:  KamWUISAPBI,  MPUMEPHI
UCIIOJIb30BAaHUSl KPHUCTAJUIOB, HUAKOCTHBI TEpPMOMETP,
JaT4YUK TeMIepaTypbl, TEPMOC, CHCTeMa OTOIUICHHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOuHa,

ABUT'aTC]Ib BHYTPCHHCT'O CrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1

7.2

7.3

Onexrpuzanus Tei. J{Ba poaa 3JIeKTpUUYECKHX 3apsiI0B
BszaumopnelictBue 3apsokeHHbIX Ten.  3akoH Kynona
(3aBUCHMOCTD CHJIBI B3aUMOJICHCTBUSA 3apPsHDKEHHBIX TET OT
BEJIMYMHBI 3aPsAJI0B U PACCTOSIHUS MEXTy TeJIaMH)

9J'IeKTpI/I‘leCK06 TI0JIC. HaHpH)KéHHOCTB QJICKTPUUICCKOTO



7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

7.13

7.14

7.15

7.16

7.17

noJis. [IpuHimn cynepno3unuy 3MeKTPUIECKUX mnojei (Ha
KaueCTBEHHOM YPOBHE)

Hocutenu »snexkrpuyeckux 3apsaoB. OJeMEHTapHBIN
anekTpuueckuit 3apsa. Ctpoenne atoma. [IpoBogHuku u
JUDJICKTPUKU

3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
DONEeKTpUYeCKud  TOK. VYcnoBus CYIIIECTBOBAHUS
AIEKTPUUECKOTO TOKA. VICTOUHHUKHM TOCTOSIHHOTO TOKa
JleficTBUSI SNIEKTPUUYECKOTO TOKa (TETIOBOE, XUMHUUYECKOE,
MarHUTHOE). DIIEKTPUUECKHUI TOK B JKHIKOCTSIX U Ta3ax
Onekrpuueckas uenb. Cuna TOKa. DIEKTpUYECKOE
HaIpsHDKEHHE

ConpoTHBieHNE MPOBOJAHUKA. Y AEIBHOE CONPOTUBIICHUE
BelIeCTBa

3akon OMa Juis yyacTKa e

[locnenoBarenpHOE WM MApajUIeIbHOE  COCAVMHEHUE
IIPOBOJIHUKOB

Pabota ®m MOIIHOCTH DJJIEKTPUUECKOTO TOKAa. 3aKOH
Hxoynsa — Jlenna

DNeKTpUUYeCKue Uend U TOTPeOUTEeNH DICKTPUUECKON
sHepruu B ObITy. KopoTKoe 3amblkaHue

[locTostHHBIE MarHuThl. B3aumonaencTBHE MOCTOSIHHBIX
MarHuTOB

MarnutHoe mosnie. MarHuTHOoe moJie 3eMiIM U €ro
3HAUYEHME JJIs1 ’KU3HU Ha 3emiie

OnbiT Opcrena. MarHuTHOE TOJIE€ 3JEKTPUUYECKOTO TOKA.
[IpuMeHeHue 31eKTPOMarHuTOB B TEXHUKE

JleficTBe MarHMTHOTO MOJsi Ha MPOBOJHHUK C TOKOM.
DNeKTpoaABUTaTENb IMOCTOSHHOTO TOKa. lcmnonb3oBaHue
3JIEKTPOJIBUTATENIel B TEXHUYECKHX YCTPOMCTBAX M Ha

TPAHCIIOPTE



7.18

7.19

7.20

Oneiter  Dapagest. SBneHue  DIEKTPOMArHUTHOU
uHaykiuu. [pasuno Jlenna

OnekrporeHeparop. CrocoObl MOTyYSHUS YICKTPHISCKON
SHEpruu.  OJEKTPOCTAaHLMM  HAa  BO30OHOBISEMBIX
UCTOYHUKAX SHEPTUu

[IpakTnueckue paboOThI:

OnpITHI IO HAOJIIOJIEHUIO AEKTPU3ALNU TET UHAYKIUEH U
IIPU COIIPUKOCHOBEHUH.

HccnenoBanue JeWCTBUSA BIEKTPUYECKOTO TOJA  HA
IPOBOJAHUKH U TUAIIEKTPUKU.

COopka u TmpoBepka palbOThl JIIEKTPUUECKOW IIEMHU
MOCTOSIHHOTO TOKa.

W3mepenue u perynmpoBaHHe CUJIbI TOKA.

N3mepenue u perynupoBaHue HaMPsKEHHUSL.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO Yepe3
PE3UCTOP, OT CONPOTUBJICHHS PE3UCTOPA W HAIPKEHUS
Ha PE3UCTOPE.

OnpITsl, JEMOHCTPUPYIOLIHE 3aBUCUMOCTb
JNIEKTPUYECKOTO CONPOTUBIICHHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOIAH MTOIIEPEYHOTO CEYCHMsI U MaTepHaa.
IIpoBepka mpaBuia  CIOKEHHA  HANPSDKCHUHA — NIPU
IIOCJICZIOBATEIIBHOM ~ COCIMHEHUM JBYX PE3HCTOPOB.
ITpoBepka mpaBuia Ui CHIIBI TOKA NPU MAPAJICIBHOM
COEUHEHUU  pe3ucropoB.  OmnpeneneHue  pabOThI
IEKTPUYECKOTO  TOKA, UAYIIEr0 4Yepe3  PEe3HUCTOP.
OnpeneneHne  MOIIHOCTH — JJIEKTPUYECKOTO  TOKA,
BBbIAEISIEMON Ha pe3ucrope. MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UJIyHIETO YEPE3 JIAMIIOUKY, OT HAIIPSDKEHUS Ha
Hell. Omnpenenenne KIIJ[ narpeBarens. HMccnenoBanue
MarHMTHOTO B3aWMOJCWUCTBHSI IOCTOSIHHBIX MAarHHUTOB.

I/I3yquI/Ie MAravuTHOIO IOJIA MOCTOAHHBIX MArHuTOB ITPU



9 KJIACC

Kon

paznena

7.21

1.22

Kox snementa

X 00beIMHEHUU U pa3iencHun. MccnenoBanue neicTBus
AJIEKTPUYECKOI0 TOKAa HAa MAarHUTHYIO CTpeNKy. OIBITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbI B3aUMOJCUCTBUS
KAaTyIIKH C TOKOM M MarHura OT CWIbl TOKa H
HallpaBJ€HUs TOKAa B Karymke. M3ydeHue nencrBus

MAar"guTHOI'O 11014 Ha MMPOBOAHUK C TOKOM.

Koncrpynpopanue u N3y4EeHUE paboThl
3IIEKTPOIBUTATEIIS. H3zmepenne KITA
3JIEKTPOIBUTATEIBHOMN YCTaHOBKHU. OIBITEI o

WCCJICIOBAHUIO SIBJICHUS SJICKTPOMArHUTHOW WHIYKIIMH:
WCCJIC/IOBaHUE W3MEHEHUW 3HA4YCHUS] U HaIpPaBJICHHS
WHIYKITMOHHOTO TOKa

dusndeckue SABICHUS B TPHUPOJE: DIICKTPUUECKHE
ABICHUS B  arMocepe,  DIEKTPUUYECTBO  HKUBBIX
OpraHW3MOB, MAarHUTHOE ToJie 3eMJIH, Aperd IMOIFOCOB,
POJIb MarHUTHOTO TOJIS YISl )KM3HU Ha 3emiie, MOJISIpHOE
CUSTHUE

TexHuyecknue yCTPOMCTBA: DSJIEKTPOCKOI, amIepMeTp,
BOJIBTMETP, PEOCTaT, CUETYMK AIIEKTPUUYECKOW SHEpruw,
JNIEKTPOOCBETUTEIbHBIE ~ MPUOOPBI,  HarpeBaTeiIbHbIC
AIEKTPOTPUOOPHI (IpuMepsl), ANEKTPUICCKHE
NPEIOXPAHUTENHN, dJIEKTPOMArHuT, dSJIEKTPOJBUTATEIh

IMOCTOAHHOT'O TOKA, I'CHCPATOP MNOCTOAHHOI'O TOKA

HpOBepﬂeMHe QJICMCHTHBI COACPIKaHUA

MEXAHUWYECKUE ABJIEHUA

8.1

MexaHu4deckoe JABHIKCHUC. MaTepI/IaJIBHaH TOYKa.

Cucrema otcuéra



8.2
8.3

8.4

8.5

8.6

8.7

8.8
8.9
8.10
8.11
8.12

8.13

8.14

8.15

8.16

8.17

8.18
8.19
8.20
8.21

8.22

8.23

OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JIBKEHUS
PaBHOMEpPHOE IPAMOIIMHEWHOE IBUKEHUE
##HPar#H#HepaBHOMEpHOE TPSIMOJIMHENHOE JBUKEHHE.
CpenHsss W MIHOBEHHass CKOpOCTb  Tejla  IpHU
HEPaBHOMEPHOM JBM)KEHUU

VYckopenue. PaBHOyCKOpEHHOE IIPSAAMOJIMHEWHOE
JBUKECHHE

HiHtPar#H#(CBoOoaHOe nanenue. OnbiThl ["anmnes
#Hi#HtPar#Ht#PaBHOMEpHOE JIBUKEHHE TI0 OKPYKHOCTH.
[leprion m wacrtota oOpamieHus. JIuHelHas MU yrioBas
ckopocTH. LleHTpocTpeMHuTenbHOE YCKOPEHHE

[IepBsiii 3ak0oH HproTOHA

Bropoii 3akon HeroToHa

Tperunii 3akoH HeroToHA

H#HPar#H##] [puHuun cyneprno3uluy CUi

Cuna ynpyroctu. 3akoH ['yka

#H##Par###(Cuna TpeHUs: Cujia TPEHUS CKOJIbKEHHUS, CUJia
TPEHUs MTOKOSI, APYTUEe BUIBI TPEHUS

#H##Par###(Cuna  TSOKECTMW U 3aKOH ~ BCEMHPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJIeHHS

JBwxenue mianet Bokpyr Connua. [lepas kocmuyeckas
ckopocTb. HeBecomMocTh U neperpysku

PaBHOBecue maTtepuanbHOM TOYKH. AOCOJIOTHO TBEpPIOE
TEJ0

#H##Par###PaBHoBecue TBEPAOro Tela € 3aKPEIUIEHHOM
OChI0 BpauieHuss. MomeHT cuiibl. LIeHTp TshxecTn
HNmnynsc tena. M3menenne umiyibca. Mmynsc cuiibt
3aKOH COXpaHEHUsl UMITYJIbCa

#H#H#HPar###PeakTUBHOE OBIDKECHUE

Mexanunueckasi paboTa U MOLTHOCTb

Pabora cun tshxectu, ynpyroctu, TpeHust. CBs3b SHEPrUH
U paboThI

IloTenumanbHast OHEPTrusia TCI1a, noaHsATOTO Haza



HOBEPXHOCTHIO 3eMIIU

8.24 [ToTeHnmanpHas 3HEPIUsl CKATON MPYKUHbI

8.95 #HH##Par##H##Kunernueckas SHEPTHUsl. Teopema o

' KMHETHYECKOU SHEPIUU

8.26 HHHPar###3aKoH coxXpaHeHHs] MEXaHUYECKOH SHEPTHH
[IpakTnueckue pabOThI:
Ornpenenenue cpeaHeil CKOPOCTH CKOJBXKEHHUs Opycka
WIA JBIDKEHHUS IIapuKa MO0 HAKIOHHOW TUIOCKOCTH.
OmnpeneneHne yCKOpeHHS Tela TpPU PaBHOYCKOPEHHOM
JIBM>KEHUH 110 HAKIIOHHOM TIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIYyTH OT BPEMEHH IIPH
PaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUIOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JIBIDKEHUH 0€3 Ha4allbHOW CKOPOCTH ITyTH OTHOCSITCS KaK

8.27 pAn HEYETHBIX  4YHCell, TO  COOTBETCTBYIOIIHE
MPOMEXYTKHA BPEMEHHU OJTMHAKOBEI.
HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIbXKEHUS
OT CWIbl HOPMaJbHOrO JaBjieHusa. OnpenencHue
koo dumenTa TpeHUs CKoJbxkeHUs. OmnpenerneHue
KECTKOCTH TpyxkuHbl. OnpeneneHue padbOTHl  CHIIBI
TPEHUs HpU PABHOMEPHOM JBWKEHHMM Tejla IO
TOPU30HTAILHOW NOBepXHOCTH. OmpeneneHue padoThl
CHJIBl YIIPYTOCTH IIPU MOABEME I'Py3a C UCIOJIb30BaHUEM
HEMOJBHKHOTO U MOABHKHOIO OJIOKOB
dusnyeckue SBJIECHUS B MPUPOJE: NMPHIUMBBI U OTIMBHI,

8.28 nBwkeHue mniuaHeT COJHEYHON CHUCTEMBbl, pPEaKTHBHOE
JIBIDKEHUE KUBBIX OPraHU3MOB
TexHuueckue  ycTpoHCTBa:  CHMJIOMETp,  JAT4YUKU

8.29
HOJIOKEHHUS, PACCTOSHUS U YCKOPEHUSI, paKEeThI

MEXAHUWYECKHUE KOJIEFAHWA 1 BOJIHBI
0.1 KonebarenbHoe apmwkeHne. OCHOBHBIE XapaKTEPUCTUKU
. KOJIEOaHUH: IepHOo/, YacToTa, aMILJIUTY 1A

9.2 MareMatuueckuit U IIPYKUHHBIN MasTHUKH.
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9.3

9.4

9.5
9.6

9.7

9.8

9.9

[IpeBpamenue 3HeprUn Mpu KoJaedaTeIbHOM JBHUKCHUN
3aryxaromue Koyiebanusi. BbIHYXJIeHHbIE KOJeOaHMUS.
Pe3onanc

Mexanuueckue BoJHBI. CBOMCTBA MEXaHHYECKHX BOJIH.
[IpogoneHble W mONepeyHbie BOJHBL J[JIMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHus. MeXaHM4eCKUe BOJIHBI B
TBEPAOM TeJIe, CEICMUYECKUE BOJIHBI

3ByK. 'poMKOCTB 1 BbIcOTa 3BYyKa. OTpakeHHE 3ByKa
WNudpa3Byk u yapTpa3Byk

[IpakTnueckue pabOTHI:

Ompenenenne  4acTOThl M Tepuoja  KoJjeOaHMid
MaTEeMaTHYECKOTO MasTHHUKA.

Omnpenenenne  4YacTOTBl W TepHoja  KoJjeOaHMid
MPY>KUHHOTO MasiTHUKA

HccnenoBanne  3aBUCUMOCTH — TepuoAa  KoJieOaHH
MOJBEIIEHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue  3aBHCHMOCTH — TepHoJaa  KoJeOaHMA
NPYKMHHOTO MasiTHUKa OT Macchl TIpy3a. I[IpoBepka
HE3aBHCHMOCTHU rnepuojia KoJieOaHmit rpysa,
MOJIBEILIECHHOTO K HHUTH, OT MAacChl I'py3a M KECTKOCTH
NPY>XUHBI. MI3MepeHne ycKopeHusi CBOOOHOTO TaICHUS
®du3nyecKue SIBJICHUS B MNPUPOJIC: BOCIPHUITHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEHUCMUYECKUE BOJIHBI,
IlYHaMH, 3XO

TexHuuecknue yCTpPOMCTBA: 3XOJIOT, MCHOJb30BAHUE

yIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATI'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

10.1

10.2

10.3

10.4

DJIEKTPOMarHuTHOE TMoOJIe. DJEKTPOMArHUTHBIE BOJIHBI.
CBolicTBa AJIEKTPOMArHUTHBIX BOJIH

IITxana aMeKTPOMArHUTHBIX BOJIH

DneKkTpoMariuTHas npupoja cBera. CKOpOCTh CBeTa.
BomnHoBbIe cBOMCTBA cBETa

[IpakTuyeckue paboOTHI:
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N3yuenue  CBOMCTB  DJIEKTPOMAarHUTHBIX  BOJH  C
MOMOIIBI0 MOOMITBHOTO TenedoHa

®dusnyeckue SABICHUS B MpuUpoje: OUOIOTHYECKOe

10.5 neiicTBue BUJIUMOTO, YABTPApHOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4CHHU
106 TexHnueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' 3JIEKTPOMArHUTHBIX BOJIH AJIsi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens cBera. MicTouHMKM CBETa
11.2 [IpsimonuHelHOE pacipOCTPaHEHHE CBETA
113 Otpaxenue cBera. [lmockoe 3epkano. 3akOH OTpaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH NPEJIIOMIICHUS  CBeETa.
' [TonHoE BHYTpEHHEE OTpaKEHHE CBETA
11.5 JInnza. Xox nyden B JIMH3E
OnTuueckass cuctema (oroanmapaTa, MUKPOCKONa U
11.6
TeJecKona
117 I'maz kak onTuyeckass cucrema. biau3opykoctb U
' JAIbHO30PKOCTh
118 Paznoxxenne Oemoro ceera B crektp. OnbiTel HeloTOHA.
' CrnosxeHue CeKTpaJbHBIX IIBETOB. Jlucnepcus cBera
[TpakTrueckue pabOTHI:
#H##Par###lccnenoBanre 3aBUCUMOCTH yrjla OTPaXKEHUS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
#H#HtPar#Ht#l3ydeHne  XapaKTepUCTHK  HM300paKeHUS
npeaMeTa B IUIOCKOM 3epKalie.
119 #HH#HPar###ccnenoBanue 3aBUCUMOCTH yria

IPEJIOMJICHUSI CBETOBOTO JIyda OT yrja MaJeHHs Ha
TPaHHLIE «BO3IYX — CTEKIIO».

###HPar###lonyuenne  M300pakeHMH € MOMOIIBIO
coOuparoniei JTUH3BL

###HPar###Onpenenienne  OKYCHOTO  pacCTOSIHUSA |

ONTUYECKON CHIIBI CO6PIpElIOH.ICI>i JINH3EI.
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##HPar#H##OnBITHL TIO pa3jioXkeHWio Oeloro cBera B
CIIEKTP.

H#H#Par#H##ONbITH IO BOCIPUSTHIO LIBETA IIPEAMETOB NpU
UX HaOJIOIEHUH Yepe3 IBETOBbIE (DUIBTPHI

du3ndecKkue SBICHUSI B nprupoac: 3aTMCHUA COJIHIIa u

11.10 JlyHbl, 1[BETA TEJ, ONTHYECKHE SBJICHUS B aTtMocdepe
(uBeT HEOa, pedpakius, pagyra, MUPax)
1111 TexHnueckue YCTpOMCTBA: OYKH, [IEPUCKOTI,
' dboToanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 Oneitel  Pezepdopna w rmuranerapHas Mojeiab aroma.
' Monens aroma bopa
129 Hcnyckanne W MOrjomeHue cBeta aroMoM. KBaHTEHI.
' JInneluaTelie CIEKTPBI
12.3 PannoaxktuBHOCTE. Anb(a, 6eTa- U raMMa-u3IydeHus
124 Crpoenue atoMHoOro sijipa. HykimoHHas MOJiess aTOMHOTO
' sanapa. M3oTomnsl
125 PagnoaktuBHbie mnpeBpamienus. [lepuon mnomypacnaga
' ATOMHBIX SIJEP
126 SnepHble peakuuu. 3aKOHBI COXpAaHEHUs 3apsSI0BOTO U
' MacCOBOT'0 YUCEI
12.7 OHeprus CBs3U aTOMHBIX sep. CBsI3b MacChl U SHEPTUU
198 Peakuun cunresa u nenenus saep. VICTOUHUKH 3HEpruu
' CoumnHiia 1 386311
12.9 SAnepnass  sHepretuka. JleWcTBHE — paJMOAKTHUBHBIX
' U3JIy4€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTueckue pabOTHI:
Habmionenne CHIIOMIHBIX W JIMHEWYaTBIX CIIEKTPOB
1910 U3JIy4YEHHUS.
HccnenoBanue TpekoB: U3MEPEHUE YHEPTUM YACTHULIBI 110
TOPMO3HOMY NyTH (110 poTOrpadusm).
W3mepenne paanoakTUBHOTO GoHA
12.11 @duznyeckue SBJIEHHA B IPUPOJE: ECTECTBEHHBIN



PaauOaKTUBHBIN ¢oH, KOCMHMYECKHUE Jy4H,
PaaUMOAaKTUBHOE H3JIy4CHHE IPUPOJHBIX MHUHEPAIOB,
JEUCTBUE PAJAMOAKTUBHBIX H3JIy4YCHUM Ha OpPraHu3M
YeJI0BEKa

TexHnueckue yCTpOMCTBA: CIIEKTPOCKOII,

12.12
VHIUBUYyAJIbHBIN JO3UMETp, Kamepa Bunbcona

IMPOBEPSEMBIE HA OI'D 11O ®U3UKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IMPOTPAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30B0ro
MpPOBEPSIEMOT0 YPOBHSI OCBOCHUS OCHOBHOI1 00pa30BaTe/ibHON NPOTrPaMMbI
TpeOOBaHUSA OCHOBHOI0 00111ero o0pazoBanus Ha ocHoBe PI'OC

[Tonnmanne ponmu  (GU3MKK B HAyYHOM  KapTHHE  MHPA;
c(hOpMUPOBAHHOCTH 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOI CBSA3H U
MO3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU SKCIIEPUMEHTa B (hU3HKe, O
cUCTeMOooOpa3yromieil poiu (U3NKH B Pa3BUTUU €CTECTBEHHBIX HAyK,
1 TEXHUKH U TEXHOJIOTUH, 00 3BOJIIOLUN (PU3NYECKUX 3HAHUN U UX POJIH
B LEJIOCTHOM €CTECTBEHHOHAyYyHOM KapTMHE MHpa, O BKIAJe
pPOCCHIMCKMX U 3apyOeKHBIX Y4YEHBIX-(U3UKOB B pPa3BUTUE HAYKH,
00BSICHEHUE MPOLIECCOB OKPYKAIOLIETO0 MHUpA, Pa3BUTHE TEXHUKU U
TEXHOJIOTUH
3HaHUA O BHJAX MaTrepuu (BEIIECTBO U TOJIe), O JBMKCHHH Kak
croco0e CyIiecTBOBaHUSA MaTepuu, 00 aTOMHO-MOJIEKYIIIPHON TeOpHH
CTpOEHUSl BEUIeCTBa, O (PUINYECKOW CYIIIHOCTH SIBICHUN MPUPOJIBI
(MeXaHUYeCKHX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX U KBaHTOBBIX);
YMEHUE Pa3INyuaTh SBJICHUS MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U
Ha OCHOBE OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (HU3MUECKOE SIBICHUE;
YMEHHE Pacro3HaBaTh MPOSBICHUE U3yYEHHBIX (DM3HUECKUX SIBJICHUM B

OKpYyKaromeM MHUPE, BBIACIIAA NX CYILICCTBCHHLBIC CBOMCTBA (HpI/ISHaKI/I)



BHaHGHI/Ie OCHOBaMH HOHATUHMHOI'O armapara 1 CAMBOJIMYCCKOT'O S3bIKa
(1)I/ISI/IKI/I 1 HUCIIOJIB30BAHUC UX JId PCHICHUA y‘-IGGHBIX 3aaa4; yMCHHUC
XapaKTCpU30BaThb CBOICTBa TCII, (1)I/I3I/I‘-I€CKI/I€ SABJICHUSA W IIPOLECCHI,
HCII0JIb3YA q)YHHaMCHTaJH)HI)Ie N OMIIMPUICCKHEC 3aKOHBI

YMeHnne onucrBaTh HN3Y4YCHHBLIC CBOMCTBA TEJI U (1)I/I3I/II-I€CKI/IC SIBJICHUA,
UCTIOJIB3YS PU3NICCKIE BEITMIMHBI

BrnageHnne ocHOBaMH METOJOB HAy4yHOTO TIO3HAHUA C Y4ETOM
coOMo/IeHns MpaBWJI 0€30TMAaCHOTO TpyJa: HaOmrofeHue (U3HUYECKUX
SIBJICHHI:

YMEHHE CAMOCTOSITEIIFHO COOMPATh IKCIIEPUMEHTATBHYIO YCTAHOBKY U3
JAHHOTO Habopa 000pYyIOBaHUSI TO HWHCTPYKIIUH, OMHUCHIBATH XOJ
OTIBITA U 3aMKChIBATh €r0 Pe3yabTaThl, (GOPMYIUPOBATh BHIBOIbI;
MMPOBCACHUC NPAMBIX U KOCBCHHBIX 1/13MepeH1/1171 (bI/ISI/I'-IeCKI/IX BCIIMYNH:
YMEHHE IUIAHUPOBAaTh HM3MEPEHHUs, CaMOCTOSTCIIbHO  COOMpaTh
DKCIIEPUMEHTAIBHYIO YCTAaHOBKY 10 MHCTPYKIIUU, BEIYUCIIATE 3HAUECHUE
BCIIMYMHBI MW AHAJIM3HUPOBATH IIOJTYUYCHHBIC PE3YJIbTAaThl C y‘-IéTOM
3aJJaHHOM MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHHUI;

MPOBEJICHUE  HECJIOXHBIX  AKCIEPUMEHTAJIbHBIX  HCCIEIOBaHUII;
CaMOCTOSITENIBHO ~ cOOMpaTh  AKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U
MIPOBOJUTH UCCIIEOBAHKUE TI0 UHCTPYKLUH, IPEACTABIATE MOJy4YE€HHBIE
3aBUCUMOCTH (U3UYECKHX BEJIWYMH B BHJE TaOIUIl U Tpadukos,
YUUTBHIBaTh  MOTPEUIHOCTH, JielaTh BBIBOABI IO  pe3yjibTaTam
UCCIIEIOBAHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (U3HYECKUX  Mojenei
(MaTepuanbHasi TOYKa, aOCOIIOTHO TBEPAOE TEJNO, MOJAETH CTPOCHUS
ra3oB, JKMIKOCTEl M TBEPIBIX Tel, IUIAHETApHAas MOJENb aroma,
HYKJIOHHAas MOJIeJIb aTOMHOTO fA1pa) U YMEHHE NPUMEHATh UX s
00BsicHEeHUS! PUZUYECKUX MTPOLIECCOB

YMmenue oOBACHATH (U3MYECKHe MPOIeCChl M CBOWCTBA TN, B TOM
yyclieé W B KOHTEKCTE CHUTyallud MPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YACTHOCTH, BBISIBIATH MPUYMHHO-CIICACTBEHHBIE CBA3U U
CTPOUTH OOBSCHEHHUE C OMOPOIl Ha M3YYEHHbIE CBOMCTBA (PU3UYECKUX

ﬂBJ'IeHPIfI, (I)I/I3I/I‘-ICCKI/IC 3aKOHBI, 3dKOHOMCPHOCTH U MOJCIIN
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YMenue pemath pacu€THble 3aaaun (Ha 0Oa3ze 2 — 3 ypaBHEHU),
WCTMOJIb3YS 3aKOHBI U (POpMyINbI, CBs3BIBaOImIME  (PU3UUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allMChIBATh KpPATKOE YCIIOBHE 3aJayH,
BBISIBJISITH HEJAOCTAIONIME JIaHHBIC, BHIOMpATh 3aKOHBI W (OPMYJIBL,
HEOOXoAUMBIC 751 €€ pEIIeHUs, UCIO0JIb30BaTh CIPABOYHbBIC JaHHBIC,
MPOBOJIUTHE PACUYEThl W OICHUBATh PEAIUCTUYHOCTH TMOJTYYEHHOTO
3HaueHUsl (PU3UYECKON BEIUYHMHBI; YMEHUE OIPEICNIATh Pa3MEPHOCTH
(bu3UYeCKO BETMYHMHBI, TIOJYYEHHOMW MIPU PEIICHUHN 33/1a41

YMeHune XapakTepu3oBaTh MPUHIUNBI  JEUCTBUS  TEXHHUYECKUX
YCTPOWCTB, B TOM 4YHCJE OBITOBBIX MPUOOPOB, W TPOMBIIICHHBIX
TEXHOJIOTHYECKUX TPOIIECCOB MO0 MX OMHCAHUIO, UCIOJIb3Yys 3HAHUS O
CBOWCTBaX (DMBMYECKUX SBICHUA W HeoOXomumbple (u3udeckue
3aKOHOMEPHOCTH

YMeHne UCnoib30BaTh 3HAHUA O (UBHYECKUX SBJICHHUSIX B
MOBCETHEBHONW KW3HM i1 oOecrieueHus  O€30MacHOCTH TP
oOpallleHnH ¢ OBITOBBIMHU MPUOOPAMU M TEXHUYECKHUMH YCTPOMCTBAMH,
COXpaHEHHUs 3J0POBbSI W COOJIOACHUS HOPM  SKOJOTHYECKOTO
MOBEJICHUST B OKpYXKalomel cpeae; NOHUMaHUE HE0OXOAMMOCTH
MIPUMEHEHHSI TOCTHKEHUN (DU3UKH U TEXHOJIOTHH JIJIsl PalMOHAIBHOTO
MIPUPOIOTIONIE30BAHUS

OneIT moOMCKa, NpeoOpa3oBaHUsS W TPEACTaBleHUs HHpOpMaUu
(bM3UYECKOTO COoJIepKaHUsl C HCIOJIb30BaHUEM HWH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHMH; YMEHHE OIICHUBATh JIOCTOBEPHOCTH
MOJIY4YeHHOW WHGOpMAIlMM Ha OCHOBE HWMCIOIIUXCS 3HAHUUW U
JOTIOTHUTEIBHBIX ~ MCTOYHHMKOB;  YMEHHE  HCIONb30BaTh  MpH
BBITIOJTHEHUH Y4YEOHBIX 3aJaHUil HAay4yHO-TIONMYNSAPHYIO JHUTEpaTypy
(bu3nuecKoro coAep:KaHus, CIpPaBOYHbIE MaTepuaibl, PECypChl CETH
HNHutepHer; BiajeHue  0a30BBIMH  HaBbIKAMH  IIpeoOpa3oOBaHMS
uHbOpMaIllMM M3 OJHOW 3HAKOBOM CHCTEMBI B JAPYIyl0; YMEHHUE
co3/1aBaTh COOCTBEHHbIE MMChbMEHHBIC U YCTHBIE COOOIIEHHUS HA OCHOBE

I/IH(I)OpMaI_[I/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB



HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe  JIBWkeHue. MarepuanbHas Touka. Cucrema  OTcuéra.
OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOE U HepaBHOMepHOE jaBHkeHue. CpenHssi ckopocts. Dopmyna s
1.2 BBIYUCIICHUS CpeIHel ckopocTu: v = S/t
PaBHOMepHOE TpsIMOIMHENHOE JBUYKEHHE. 3aBUCUMOCTb KOOPAMHATHI Tejla OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSIMOJIMHENHOTO IBUKECHHUS:
13 x(t)=x,+vf
I'padukn 3aBUCMMOCTH OT BpEeMEHHM JJs NPOEKLUHUU CKOPOCTH, MPOEKIUU
MepeMENIeHUsl, IMyTH, KOOPAWUHATHI IPU PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPAMHATBHI Tejla OT BPEMEHHM B CIIy4ae pPABHOYCKOPEHHOIO
MPSMOJIMHENHOTO JIBH)KECHUS:
_ £
Sx(f:l = 1-'.9: * I_ax * ?
@opMynbl Ui MPOEKUUH [EPEMELICHUs], MPOEKUUHU CKOPOCTH M IMPOEKLHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKECHUU:
2
- { t
1.4 s.(1)=y,, -t+a :

X

| o] |

v.([)=vy, +a,-t,

a.(f)=canst,

y g |

2 2 _ 5
Vo Uiy ~a,5,

rpa(l)I/IKI/I 3aBUCUMOCTH OT BpPCMCHU [JII TIPOCKIUU YCKOPCHHA, IMMPOCKIUN
CKOPOCTH, IIPOCKIUHU TNECPCMCUICHUA, KOOPAUHATBHI IIPU PaBHOYCKOPCHHOM

HpHMOJ’IHHCfIHOM JBHXXCHHNHA



1.5

1.6

1.7

1.8
1.9

1.10

1.11

CBobonnoe manenue. @opMysbl, OMUCHIBAIOIIME CBOOOIHOE MAJCHUE Tela IO
BEPTUKAIH (JBM)KEHHE T€JIa BHU3 WJIM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3EMIIN).
I'paduky 3aBUCUMOCTH OT BPEMEHH JUIS TPOSKUIUH YCKOPEHHS, NPOCKIHUU
CKOPOCTH M KOOPJIUHATHI IPU CBOOOTHOM MAJECHUHU TeJla [0 BEPTUKAIU

CKopoCcTh pPAaBHOMEPHOTO [JBHKEHHMS Tejla Mo OKpyxkHocTu. Hampasienue
CKOPOCTH.

@opmyna Uil BBIYMCIICHHMS CKOPOCTH 4Yepe3 paguyc OKPYKHOCTH M IEpHUOJ

oOpareHus:

_ 2nR
T

L

LenTpocTtpemurenbHoe yckopeHue. HampaBieHne IEHTPOCTPEMHUTENIHHOTO

yckopenusi. @opmyna Jyisi BBIYUCICHHUS] YCKOPEHHUS:

5

“R

dopmyra, CBSI3bIBAIOIIAs IEPHO]] M YACTOTY OOpallleHUs:

v=i
T

Macca. IInoTHOCTE BCIICCTBA. CDopMyna JJIs1 BBIYHUCIICHUS ITIJIOTHOCTH:

_m
V

Cuna — BektopHas Qusnueckas pennyuHa. ClokeHue CHil
SIBnenune nunepuuu. [lepBrrit 3akon HproToHa

Bropoii 3akon HeroToHa:

—

F=m-a

COHaHpaBHCHHOCTB BCEKTOpPa YCKOPCHU: TCJIa U BEKTOpPA CUJIBI, ﬂeﬁCTBYIOHleﬁ Ha
TCIO0

Bzaumopenicteue ten. Tpernii 3akoH HeroToHa:



S

1=2

I

TpeHI/Ie IMOKOS N TPCHHUEC CKOJILXCHUS. CDopMyna IJI1 BBIYUCIICHUS MOAYJISA CHUJIbI

TPCHUSA CKOJIbXKCHUSA!

1.12 =u-N
Fo=un-N

Hedpopmanuss Tena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH yIpyrou
nedopmaruu (3akoH ['yka):

113 F=k-Al

BcemupHoe Tsarotenne. 3aKk0OH BCEMUPHOTO TATOTEHUS:

My -1~
R
1.14 Cuna TspKecTd. Y CKOpeHHe CBOOOTHOTO MMaICHHUS.

dopmyra JIst BEIYUCICHUSI CHITBI TSHDKECTH BOJIM3M MOBEpXHOCTH 3emin: F = mg.
JiBuxenue mianet Bokpyr Connna. [lepBas kocmMudeckas CKOPOCTb.
HesecomocTs u neperpysku

I/IMHy.]'IBC TEJIa — BEKTOPHAas (bn3nqecxa;1 BCIINMYHHA.

1.15 p=mo

I/IMHy.]'ILC CHCTEMBEI Tell. MI3MeHeHue HUMITYJIbCA. I/IMHy.TIBC CHIJIBI

3aKoH COXpaHCHU: UMITYJIbCA IS 3aMKHYTOI71 CHUCTEMBI TCII:

1.16 D=nyU, +m, U, =const

PeakTuBHOE ABMKEHHE

MexaHuyeckas pa60Ta. qDopMlea JJII BBIYUCIICHUA pa6OTLI CHIJIBI:

1.17 A=Fsoosa

MexaHu4deckass MOIITHOCTb:



1.18

1.19

1.20

1.21

Kunernueckas u NMOTCHUMAJIbHASA SHCPIU. CDopMyna JJIs1 BBIYMCIICHU A

KUHETHUYECKON SHEPIUU:

7
my-
E.=——

2

Teopema o kuHeTHUECKOW SHEPrUK. PopMyIta JUIs BEIYMCIICHHS IOTEHINAIbHON
SHEPIUH TeJla, IOJIHIATOrO

HaJ 3eMuéit:

E,=mgh

MexaHunueckas SHEprusi:

E=EE+EP

3aKOH COXpaHEHUsI MeXaHW4YeCcKoi sHeprun. @opmMyra AJisd 3aKOHA COXPAaHEHUS
MEXaHUYECKOM HEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpaieHne MexaHM4eCKON SHEPIUH MIPH HATTUUMU CUJIbI TPEHUSL.

[IpocThie MeXaHU3MBIL. «30JI0TOE TPABUIIO» MEXAHUKH.

Poruar. Moment cunsi:M - Fl.

VYcaoBue paBHOBECHA pbIyara:

M +M, +..=0

[ToasmxHbIN 1 HenoABWKHBIN O051oku. KITJ[ mpocThix MEeXaHU3MOB,

n= Anonesaan

*"1&111::&%131133

JlaBiienue TBEpIOTO TEIIA.

q)OpMy.]'Ia AJI BBIYUCIICHUA JaBJICHUS TBépI[OI‘O TCIa:



1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

_F
P=g-

JlaBnenue raza. AtMochepHOe TaBJIcHHE.
FI/II[pOCTaTI/I‘-IeCKOG AABJICHUC BHYTPHU KUJIKOCTH.

@opmyiia Ui BBIYMCIICHHS 1aBJICHHS BHYTPHU KUIAKOCTH:

p=pgh+p_,

3axoH [lackans. ['mapaBnuyeckuii npecc
3akon Apxumena. Dopmyna I ONpeneNieHUs BBITAJKUBAIONICH CHIIBI,

JNEUCTBYIOLIEN Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

F_jg. =pegV

VYcnosue miaBanus tena. [naBanue CyoB U BO3yXOIIaBaHUE
Mexanuveckue KosieOaHus. AMIUIATYAa, TEPHOJ M YacToTa KOJeOaHMI.

®dopmyia, CBSI3BIBAOLIAS YACTOTY U EPUOJT KOJIeOaHUI:

MaremaTuuecKuii W TPYKUHHbIA MasTHUKU. [IpeBpaleHwe 5>HEpruv mpu
KoJiebaTeIbHOM JBMKCHUU

3aryxaromue konebanus. Beinyxxnennsie konebanus. Pezonanc

Mexannyeckue BoJIHBL. [IpofonbHbIe M MONEpevHble BOJHBL J[TMHA BOJHBI U

CKOPOCTB pacinpoCTpaHCHU BOJHEI:

L=v-T

3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpaxkeHHEe 3BYKOBOW BOJIHBI HA IPAHULIE JIBYX
cpea. MHdpa3Byk U ynbTpa3Byk

IIpakmuueckue pabomol

W3mepeHnne cpeqHel MJIOTHOCTH BELIECTBA; APXUMENOBOM CHIIbI; KECTKOCTU
NPY)XUHBL, KO3(GOHUIMEHTa TPEHHUs CKOJbXKEHHs; paOOThl CHJIbI TPEHUS, CHUJIbI
YIIPYrOCTH; CpelHEeil CKOpPOCTH JABWXKEHHs Opycka M0 HaKJIOHHOM IUIOCKOCTH;
YCKOpeHusi Opycka Npu JABIKEHHMM MO HAKJIOHHOM IJIOCKOCTH; YacTOThl M

nepuoaa KOJICOAHMH MaTEeMaTHYECKOIO MassTHUKA, 4YaCTOTbl U TICPHUOIA



1.30

1.31

2.1

2.2

2.3
2.4
2.5

KoJie0aHUH TPYKUHHOTO MasTHUKA; MOMEHTA CHJIbI, JICHCTBYIOIIETO Ha phIYar;
paboTHI CHIIBI YIIPYTOCTH MPU MOJABEME Ipy3a C MOMOIIBIO HEMOIBMKHOTO OJI0Ka;
paboTHI CUJIBI YIPYTrOCTH IIPY MOABEME Ipy3a ¢ MOMOIIBIO MOIBHYKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXUMEOBON CUJIBI OT 00bEMA MOTPYKEHHON YaCTH
Tela U OT IUIOTHOCTH >KMJIKOCTH; HE3aBHMCHUMOCTH BBITAJKUBAIOLIEH CHIIBI OT
Macchl TeNa; CHJIbI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAaJbHOI'O JABJIEHUS U OT
poJia MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HMKAIOIIEH B NPYKUHE, OT CTEHNEHU
nedopmaluu MpY>KUHBI; YCKOpEHUsS OpycKa OT yIJila HakJIOHA HAIMpaBIISIONICH;
nepuoja (4acToThl) KOJEOAHWH HUTSHOTO MasTHHKAa OT JUIMHBI HHUTH; MEpPHOJA
KoJeOaHu! MPY)KMHHOIO MasTHUKAa OT MacChl Ipy3a U KECTKOCTH NPYKUHBI,
HCCIIEIOBAaHUE HE3aBHUCHUMOCTH IepHoJa KOJeOaHWN HHUTSHOTO MasiTHHKA OT
Macchl rpy3a. [IpoBepka ycinoBusi paBHOBECHS phluara

Qusuueckue AGNeHUss 8 npupode: TPUMEPHI JABWXKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEKHBOW NPHUPOJE, NEHCTBUE CHIIBI TPEHUS B IIPUPOJAE U
TE€XHUKE, MPWINBBI M OTJIWBbI, JBWKeHHE IulaHeT COJIHEYHOH CHCTEMBI,
pEaKTUBHOE JBUKEHHE >KHUBBIX OPraHW3MOB, pblUaru B TeJie YeJIOBEKa, BIUSHUE
aTMOC(EpHOro JaBJIEHUs Ha JKUBOM OpraHusM, IUJIaBaHUE pbIO, BOCIpHSITHE
3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHE BOIHBI, IIyHAMHU, DXO
Texnuueckue ycmpoticméa: CHUAOMETP, NATYUKH IOJO0XKCHMS, PACCTOSHUA U
YCKOpPEHUs, IWHAMOMETp, MOAIIUIHWKYN, pPAaKEeThl, pblYar, TOABWKHBIA MU
HEMOJBI)KHBIA OJIOKM, HAKJIOHHAs IJIOCKOCTh, IPOCTHIE MEXaHU3Mbl B OBITY,
cooOLIaroIuecs: COCyAbl, YCTPOMCTBO BOJOIPOBOJA, THMAPABIMYECKHH IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM HACOC, apeoMeTp, 3XOJIOT,
HCIOJIb30BAHUE YIBTPA3BYyKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHWA

OcCHOBHBIE  NIOJIO)KEHHS  MOJIEKYJIIDHO-KUHETUYECKOM  TEOPUU  CTPOCHMS
BeuiectBa. Mozenu TBEPAOro, >KUIKOTO M ra3000pa3HOro COCTOSHUM BelecTBa.
Kpucrannuueckue u amop¢Hsbie Tena

JlBuxenne dactuy —BemecTBa. CBs3b CKOPOCTH  JIBMJKEHUS YacTHUIl C
Temneparypoil. bpoyHoBckoe nBuxenue, tupdy3us

CMaunBaHuE U KalWUISAPHBIE SIBICHUS

TemoBoe pacmMpeHue U cxxaTue

TennoBoe paBHOBeCHE



2.6

2.7

2.8

2.9

2.10
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2.12

2.13

2.14

2.15

Buyrpennss sHeprus. PaGora u Temsonepenaya Kak CHOCOObI M3MEHEHUS
BHYTPEHHEHN HEPrun
Buns! Tenonepenadn: TEIIONPOBOIHOCTb, KOHBEKIIMS, U3IIy4YEHUE

HaneBaHI/Ie " oXJIakeHue Tel. KoanmdecTBo TemIoTEL. Y AeabHas TeII0EMKOCTD:

O=cm(t,—1,)

3aKOH COXpaHEHMsI SHEpPruuM B TEIUIOBBIX Ipolleccax. YPaBHEHHE TEIUIOBOTO

OataHca:

O +0 +..=0

HUcnapenune u konaeHcanus. V3MeHeHHME BHYTPEHHEM OHHEPrUU B MpoLEcce
ucnapeHus ¢ KOHAeHcauuu. Kumenue IKUOKOCTH. YenbHas TeroTa

napooOpasoBanus: L = Q/m

BiaxxHocTh BO31yXa
[InaBnenue u kpucrammzamus. MI3MeHeHue BHYTPEHHEN SHEPTUU NIPH TIJIaBJICHUHT

" KpUCTAJUIU3alluH. YIIGJ'II)HEUI TCIIJIOTA IJIaBJICHUA:

BHYTpeHHSIH OHCPIusa CropaHus TOILJIMBA. y,Z[CJ'IBHaH TCIIOTA CrOpaHus TOILIMBA:

q=Q/m

[Tpunnume! padoTe! TermnoBeix Apuratenei. KIIJ[ TermmoBoro apurarens
Ilpakxmuueckue pabomol

N3mepenue yaenbHON TEMIOEMKOCTH METAJUTMUECKOTO IMIMHIpPA; KOJIMYECTBA
TEIUIOTHI, TOJy4EHHOTO BOJIOM KOMHATHOM TeMIlepaTypbl (PUKCUPOBAHHOMN MacChl,
B KOTOPYIO ONYIIEH HArpeTblii UWIMHIpP; KOJMYECTBAa TEIUIOTHI, OTJAAHHOTO
HarpeTbiM LWJIMHIPOM, MOCJE OMYCKaHUs €ro B BOJYy KOMHATHOM TeMIepaTyphl;
OTHOCHUTENIbHOM BIIAKHOCTH BO3/yXa; YIEIbHOW TEIUIOTHl IUIABJICHUS JIbJA.
UccnegoBanue H3MEHEHHs TeMIIEpaTypbl BOJbI MpPH Pa3IUYHBIX YCIOBHSIX;

SIBJICHHUS TEIIOOOMEHA npu CMCHIMBAHUU XOJIOJHOH U ropﬁqeﬁ BOJBI; IMpoLecca



2.16

2.17

3.1
3.2
3.3

3.4

3.5

3.6

3.7

3.8

3.9

HCIIapEHUs
Qusuueckue sA61eHUs 6 Npupooe: TIOBEPXHOCTHOE HATSIKEHUE U KalWJUIIPHBIC
SBJIICHUS B IPUPOJE, KpUCTALIBI B mpupoje, uzinydeHue CoiHlla, 3aMep3aHue
BOJIOEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa
Texnuueckue ycmpoticmea. KauWLISpbl, IPUMEPbl UCIOJIb30BAaHUS KPUCTAIIOB,
XKUJKOCTHBIM TEPMOMETp, JaTUYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, NapoBasi TypOWHA, JABHTaTelb BHYTPEHHETO
CropaHus

OJIEKTPOMAT'HUTHBIE SABJIEHUA

OnexTpusaiys Ten. J[Ba BUja 3JeKTPUUECKHX 3apsiioB

BsaumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3aK0H COXpaHEeHHsI JIEKTPUUYECKOTO 3apsiia

Onektpuyeckoe mnone. Hampsok€nHocTh anekrpruuyeckoro mnois.  [IpuHnmn
CYINEPIO3UINH IEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

Hocutenun »snextpuyeckux 3apsiioB. J[leficTBHe 5IeKTpUUECKOro TMOJsl Ha
aneKkTpudeckue 3apsibl. [[pOBOJHUKN U IUAIEKTPUKH

[ToctostHHBIN AnekTpudeckuid TOK. JlelcTBuUs smekTprudeckoro toka. Cuia Toka.
Hanpsioxenue.

I =qg/t, U=Alq

BHCKTpI/ILIeCKOG COIIPOTUBJICHUC. YIICJ'II)HOC OJICKTPHUYCCKOE COIMMPOTHUBIICHUC!

R =pl/S

3akon Oma my1s1 yaacTtka saekrpudeckoi memu: | = U/R

ITocnenoBaTrensHOE COeAUHEHUE IMIPOBOAHHUKOB:

I,=1,: U=U,+U,: R=R +R,

HapannenLHoe COCAMHCHHUC ITPOBOJHUKOB PABHOT'O COIMMPOTHUBIICHUS:



3.10

3.11

3.12

3.13

3.14
3.15

3.16

3.17

3.18

U =U;I=] -|-L:R:§.
) i 2

CM@HMHHHGCOCHHHCHHﬂHpOBOHHHKOB

Pa6ota u MmomrHOCTE AnmekTpudeckoro Toka. A = Ult, P = Ul

3akon Ixoyns — Jlenma:

O=I"-R-t

OneiT Opcrena. MarHutHOe TOJIE€ TPSMOTO MPOBOJHHUKA C TOKOM. JIuHUM
MarHUTHON MHIYKIHUH

MarauTHOEe TIOJE IIOCTOSHHOTO MarHuTa. B3amMoaelcTBHE ITOCTOSHHBIX
MardnToB

JlelicTBME€ MarHMTHOTO TOJISI HA MPOBOJIHUK C TOKOM

OnbiTel @apajes. SABneHue >eKTpoMarauTHOM nHAyKuuu. [Ipasuno Jlenna
Ilpakxmuueckue pabomol

N3mepenne AIEKTPUYECKOTO CONIPOTUBJICHUSI  PE3UCTOPA; MOIITHOCTH
ANEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HccnenoBanve 3aBUCUMOCTHM CHJIBI TOKa, BO3HHUKAIOWIETO B MPOBOJHUKE
(pe3ucTophbl, TaMIoyYKa), OT HAMPSDKEHUS Ha KOHIIAX MPOBOJJHHKA; 3aBUCHMOCTH
COIIPOTHUBJICHUS OT JUIMHBI MPOBOJHUKA, IUIOMIAJMA €ro MONEPEYHOIO CEUCHHS U
YACIBHOTO COMPOTHUBIICHUS.

[IpoBepka mpaBuiia AJis AIEKTPUUECKOTO HAMPSHKEHUS MPU MOCIEI0BATEIHLHOM
COCJIMHEHUHU TMPOBOJHUKOB; MpaBWja I CHJIbl AJIEKTPUUYECKOTO TOKa MpH
MapajieIbHOM COCTMHCHHUH IPOBOJIHUKOB (PE3UCTOPHI M JIAMITOYKA)

Qusuueckue se6leHUss 6 nNpupooe: DIESKTPUUYECKUE SBICHUS B arMmocdepe,
ANIEKTPUYECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE I0Jie 3eMJIM, JIpeid TOJ0COB,
pOJIb MATHUTHOTO TOJISI AJ1s )KM3HU Ha 3eMJie, MOJISIPHOE CUSTHUE

Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETYMK  DJIEKTPUYECKOM  DHEPrHH,  OJICKTPOOCBETUTENbHBIE  MPHOOPHI,
HarpeBareIbHbIC AIMEKTPONPUOOPHI (MIPUMEPHI), ITEKTPUUECKUE TTPEIOXPAHUTENH,
AJIEKTPOMArHUT, 3JIEKTPOJBUIATENb MMOCTOSHHOIO TOKA, TEHEPATOP MOCTOSHHOIO

TOKa



3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

3.28

4.1

4.2
4.3
4.4
4.5

4.6

4.7

OnexkrpoMarHuTHbIE BOJHBI. [1IKkana 371eKTpOMarHUTHBIX BOJIH

JlyueBas mozeinb cBera. [IpsmoMHENHOE PacCIIpOCTPAHEHUE CBETA

3akoH oTpaxeHus ceta. [1nockoe 3epkaio

[Ipenomnenue cBeta. 3aKOH NMPEIOMIICHUS CBETA

Jucnepcus ceera

Jlunza. Xon nmyuyeit B nmH3e. POKYCHOE paccTosiHue JMH3BL. OnThyueckas cuia
mansel: D = 1/F

I'na3 kax ontuyeckas cucrema. OnTudeckue npruoopbl

IIpakxmuueckue pabomoi

H#HPar#H##l13mMepeHne ONTUYECKON CHIIbI coOuparomel JHH3bL, (POKYCHOTO
paccTosiHUs coOMparolel JUH3bI (110 CBOMCTBY paBEHCTBA pa3MepOB IpeaMeTa U
n300paxkeHus, Korja IpeaMeT pPacloyioKeH B JBOWHOM (oKyce), MoKazaTels
MIpeIOMIIEHHUS CTEKIIA.

##HPar#H##llccnenoBanue CcBOMCTBA M300pa)K€HUs, MOIYYEHHOTO C TOMOIIbIO
coOuparoliel JMH3bl; U3MEHEHHsI POKYCHOTO PACCTOSIHUS IBYX CIIOKEHHBIX JIMH3;
3aBUCHMOCTH yIJia IPEJOMJIEHUSI CBETOBOTO Jiyya OT yIjla MaJeHUs Ha TpaHuIle
«BO3J1yX — CTEKIIO»

Qusuueckue senenus 6 npupoode: 3atmenus ConHna u JlyHel, nBera Temn,
OTNITHYECKHE SBJICHUS B aTMoc(epe (1iBeT Heba, pedpakius, paayra, MUPax)
Texuuueckue ycmpoticmea: OYKH, TEPHUCKOI, QoToanmapaT, ONTHYECKUE
CBETOBO/IbI

KBAHTOBBGIE SIBJIEHU A

PannoaktuBHOCTh. Anb(da-, Oera-, raMma-uznydeHus. Peaknuu anbda-u Oera-
pacmana

OmnsiTe Pesepdopaa mo paccesnuro anbda-yactui. [Inanerapuas moaens atToma
CoctaB aToMHOTO sijipa. M3oTombI

[lepuon nomypacmajga aTOMHBIX SAEP

SnepHble peakiuu. 3aKOHbI COXpaHEHUs 3apsAI0BOr0 U MAaCCOBOTO YHCET
Qu3uueckue A6leHUs 8 Npupooe: E€CTECTBEHHBIM paJMOAKTHUBHBIA  (OH,
KOCMHUYECKHE JIydM, pPaJUOAaKTUBHOE W3Iy4Y€HHE NPUPOAHBIX MHMHEPAJIOB,
JeCTBUE PaJIMOaKTUBHBIX U3TyUYE€HHH Ha OPraHu3M YeloBeKa

Texuuueckue ycmpoticmea: CHEKTPOCKOI, WHAWBHAYAIBHBIM JT03UMETpP, Kamepa

BI/IJ'ILCOHa, AACPpHAd SHCPreTuKa
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