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MOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢(u3uke Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHUs COCTaBlIEHA Ha
OCHOBE TOJIOKEHUW W TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM
oOpaszoBaTenbHON mporpammbl, mpeactaBieHHbix B DI'OC OO0, a Takxke ¢ yd€Tom
dbenepanbHolt paboueidt mporpamMMmbl BocnuTaHus v KoHienuuu mnpenojaBaHus y4eOHOTO
npeameTa «Pu3ukay.

Copepxanue  mporpamMmbl 1o (U3MKE ~ HampaBieHO  Ha  (opmupoBaHHe
€CTECTBEHHOHAYYHON T'PaMOTHOCTH OOYYaloOIIUXCA W OpraHu3aluio u3ydyeHus (Qu3uMku Ha
JesTEeIbHOCTHOM OCHOBE. B mporpamme no (usuke y4MTHIBAIOTCS BO3MOXXHOCTH y4e€OHOTO
npeamera B peanmzauun TpedoBaHuilt DPI'OC OOO K MIAHUPYEMBIM JUYHOCTHBIM U
METanpeJMETHBIM  pe3yjibTaTaM  OOy4eHHs, a  Takke  MEXIPEIMETHbIE  CBS3U
€CTEeCTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00I11IeTr0 00pa30BaHMsl.

[Iporpamma no ¢u3MKe yCTaHaBIMBAET pacHpe/iesieHue y4yeOHOro Marepuania Mo rojaam
oOyueHust (o Kjaccam), MNpeasiaraeT MNPUMEPHYI0 TOCIEA0BATEIbHOCTh H3YUYCHHS TEM,
OCHOBaHHYIO Ha JIOTMKE pa3BUTUS MPEIMETHOrO COAECpXKaHUS M YYETE BO3PACTHBIX
O0COOCHHOCTEH 00yJarOIUXCS.

[Iporpamma no gusuke pa3padoTaHa C 1IeJIbI0 OKa3aHUs METOAUYECKON MOMOIIN YUYUTEIO
B CO37IaHUU Paboveil mporpaMMbl IO Y4eOHOMY TPEIMETY.

®du3zrka ABIIETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUMN, U3y4aeMbIX XUMUEH,
Ouosoruei, acTpoHoMuen U (puzndyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, MPEIOCTaBIseT HauOoyiee SICHbIE OOpasllbl MPUMEHEHUS HAyYHOTO METoza
MO3HAHUA, TO €CTh CII0C00A MOTYUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUPE.

OpnHa W3 TJIaBHBIX 3a/1a4 (PU3UYECKOro oOpa3oBaHUs B CTPYKType oOlero oOpa3zoBaHus
COCTOMT B (OPMHPOBAHWU €CTECTBEHHOHAYYHOM TIpPaMOTHOCTHM M HWHTEpeca K HaykKe y
O0yJaroIIIXCS.

N3yuyenue ¢u3uku Ha 0a30BOM ypOBHE TMPEANOJAraeT OBJAJCHHE CIEAYIOIINMMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e Hay4HO OOBSACHSTH SIBJICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e HHTEPHPETUPOBATH JAHHBIE U HCIOJIb30BaTh HAy4YHbIC JOKA3aTEIbCTBA JUIsS
MOJIyYEHHS BBIBOJIOB.

enn um3ydenuss (GU3MKKA Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl ONpENEICHBbI B
Konnenmuu npenogaBanus yueOHOro npeamera « Pu3nka» B 00pa3oBaTEIbHBIX OPTaHU3AIUIX
Poccuiickoit ®enepanuu, peanu3yrolnmx OCHOBHBIE 00IIe00pa3oBaTeIbHbIe MPOrPAMMBI,
yTBepxkaEHHOM pemenueM Kosmernm MununcreperBa npocsemienust Poccniickonn @enepanun
(mpotokon ot 3 nexadbps 2019 r. Ne [1IK4BH).

Heaun ndyyenust Gpu3nKu:

e TmpuoOpeTeHHWe HHTEpeca M CTPEMJICHHS OOYYalolMXCS K HAayYHOMY H3YUYECHHIO

IPUPOBI, PA3BUTHE UX UHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
e pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJE€ TMO3HaHUS M (QOopMUpPOBaAHUE
HCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;



e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3YYEHUS] OCHOB CTPOCHUS
MaTepuH U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHUE MPEICTABICHUN O POJIU (PUBUKHU JIJIST PA3BUTHUS JAPYTHUX €CTECTBEHHBIX
HayK, TCXHUKU U TEXHOJIOTHH;

e pa3BUTHE TIPEICTABICHWNA O BO3MOXHBIX cdepax Oyaymiel mnpodeccuoHamTbHON
JESTEILHOCTH, CBA3aHHON C (PU3MKOM, MOJTOTOBKA K JalbHEHIIeMy 00y4YeHUIO B 3TOM
HaIpaBJICHUH.

JlocTkeHne STUX 1eNed mporpaMMbl N0 (U3MKE Ha YPOBHE OCHOBHOIO OOILEro

o0Opa30oBaHUs 00ECTICUMBACTCS PEIICHUEM CISAYIONMNX 3a4a4:

e TmpuoOpeTeHHue 3HAHUW O JAUCKPETHOM CTPOEHWU BEIHIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, JIEKTPUYCCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

e MpUOOpPETEHHWE YMEHHMM ONHUCHIBATH W  OOBICHATH (PU3UYECKUE SIBICHUS C
WCITIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHUM;

e OCBOCHHE METOJIOB PEIICHUS MPOCTEUINNX PACUYETHBIX 3a7a4 C MCIOJIb30BaHUEM
bu3uYecKnX Mojieiel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1ay;

e pa3BUTHE YMEHUW HAOMIOAATh NPUPOJHBIE SIBJICHUS W  BBINOJIHATH  OIBITHI,
nabopaTtopHble PabOThl M IKCIEPUMEHTAIbHBIE HCCIEIOBAHUSI C HCIOJIb30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;

e OCBOEHHE TNPUEMOB paboOThl ¢ WH(pOpMaIUEd (PUINYECKOro COJAEPKAHMS, BKIIIOYAS
MHPOpPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUAX (PU3UKHU, aHAIU3 M KPUTHYECKOE
OIICHWBaHUE MH(HOPMAIINH;

e 3HAKOMCTBO cO cdepamu npodhecCUOHATHHOM JAESTENBHOCTH, CBA3AaHHBIMU C (DU3HKOM,
1 COBPEMEHHBIMH TEXHOJOTUSIMU, OCHOBAHHBIMU Ha JIOCTHIKEHUSIX (PU3HUYECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbI YPOBEHb) HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
orBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Helel0), B 8 kiacce — 68 yacoB (2 yaca
B HEJIENI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIEITIO).

[Ipennaraemsiii B mporpaMme 1o ¢pu3nKe nepedeHb Jad0opaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, YUYUTEIb JENAeT BbIOOP MPOBEJEHHUS JIaDOpaTOPHBIX PaboOT U
ONMBITOB €  Y4€TOM  HUHAMBUAYAIbHBIX  OCOOEGHHOCTEW  OOydYarommxcsi,  CIHCKa
DKCIEPUMEHTAIBHBIX 3aJaHUM, IIpeUlaraéMblX B pPaMKaX OCHOBHOIO TI'OCYJIapCTBEHHOI'O
’K3aMEHa 10 (pU3MKeE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @®usuka u €€ posib B IO3HAHUM OKPY KAKOUIEro MUpa.

®uszuka — Hayka o mpupone. SBneHus npuponsl. PU3NYECKHE SBICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuyuHbl. 3Mepenune @usnueckux BenuuuH. PuU3nUecKue
npuoopsl. [lorpemHocts u3mepenuit. MexxayHapoaHasi cuCTemMa €IMHHII.

Kak d¢wusuka u Jpyrue ecTecTBEHHbIE HayKd HW3Yy4aloT TMPUPOLIY.
EcTtecTBeHHOHay4yHBI METOJ TMO3HAHHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUEeCKUX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

1. MexaHWuyeckue, TEIUIOBbIE, DJJEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIE

SABJICHUS.

2. ®usnueckue MpuOOPHl U MPOLEAYpa MPSMBIX U3MEPEHUN aHATOTOBBIM U

1U(POBBIM TPUOOPOM.
Jlabopamopnuie pabomot u onvimot.
1. OmnpeneneHue 1EHbI ASIEHUS Kbl U3MEPUTENBHOTO Ipubopa.
2. H3mepeHue pacCTOAHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OmnpeneneHue pa3sMepoB MaJIbIX TEI.
5. M3mepenue teMiieparypsl IpU IOMOIUM KUAKOCTHOTO TEPMOMETpa H
JaTYMKA TEMIEPATYPHI.

6. lIpoBenenue uccnenoBaHus MO NMPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OoJiblle, yeM OoJible BhICOTa
IIyCKa.

Paspneu 2. IlepBoHayanbHbIe CBEJACHUS O CTPOCHHH BelleCTBA.

Crpoenne BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BELIECTBA.

JBrkenue dactun BemecTBa. CBfA3b CKOPOCTH JIBWJKEHHsI 4YacTHUL[ C
temneparypoil. bpoyHoBckoe nBmwxkenue, auddysus. BzanmonelictBue yacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, KUAKOCTEN M TBEPIBIX
(xpucTayminyeckux) Tes. B3auMocBs3b MEXIy CBOWCTBaMHU BELIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIAPHBIM cTpoeHrueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaOmoneHue OpOyHOBCKOTO JBUKEHMSL.



2. Habmronenue muddysun.
3. HaOmionenue ~ siBmeHuid,  OOBSACHAIOMIMXCA  MPUTSOHKEHUEM  WIH
OTTaJKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padbomost u onvimot.

1. OueHka JuaMeTrpa aroMa METOAOM psAIoB (C  HCHOJIb30BAaHUEM

dhororpaduii).
2. OnbIThI 110 HAOJIIOIEHUIO TETIOBOTO PACIIMPEHHUS ra30B.
3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUS.
Pa3nea 3. /IBuikeHue U B3aUMo/ieliCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKEHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMXKEHUH. Pacué€r mytu u
BPEMEHU JBUKEHUS.
SBrneHue uHepHUMU. 3aKOH HMHEpIUU. B3auMojelcTBHE Tesl KakK MNpUYMHA
U3MEHEHUSI CKOPOCTH [IBMXKEHUs Teld. Macca Kak Mepa HWHEpPTHOCTH Tena.
[InotHocTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJMYECTBOM MOJIEKYJI B E€AMHUIIE
o0BbEMa BelECTBA.
Cuiia Kak XxapakTepucTuka B3aumojeicTBus Ten. Cuiia yopyrocTd M 3aKOH
I'yka. M3Mepenune cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUja
TskecTd. CHila TSDKECTH Ha Ipyrux miaHnerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HAPABJIEHHBIX II0 OJHOM NpsiMoM. PaBHomelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJbKEHUS U TPEHUE MOKOS. TpeHne B IPUPOAE U TEXHUKE.
Jemoncmpauuu.
1. HabGnrogeHne MexaHMYeCKOro JIBHKEHHUS Tela.
2. H3mepeHne CKOpOCTH NPSAMOJIUHENHOTO IBUKECHUS.
3. HaGmionenue siBneHus WHEPIUU.
4. HabmroneHue u3MEHEHUs! CKOPOCTHU MPU B3aUMOJICHCTBUM TETI.
5. CpaBHEHHE Macc N0 B3aUMOJECHCTBUIO TEI.
6. Crno)xeHue Cui, HapaBJIEHHBIX M0 OJHON IPSIMOM.
Jlabopamophule pabomot u onvimol.
1. OmpexeneHrue CKOPOCTH PAaBHOMEPHOTO JIBIXKEHHUS (IIapUKa B KHJIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO0 aBTOMOOWIIS M TaK Jajiee).

2. OmpezeneHne CpelHE CKOPOCTU CKOJBXKEHHsS OpycKa WM MIapuKa 10
HAKJIOHHOM IUIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.

4. OmbITHI, JEMOHCTPUPYIOIIKME 3aBUCUMOCThH pacTsbKeHHs (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paspnes 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra3oB.



Hasnenune. CriocoObl yMEHBIICHHS U yBEIWUCHUS AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJi€HHUs ra3za OoT 00béma, Temmeparypsl. l[lepegaua naBieHus
TBEPABIMU TEJNAMHU, XUIAKOCTIMHU M razamu. 3akoH [lackams. [THeBmaTnueckue
MaIllUHbl. 3aBUCUMOCTb JAaBJIEHUS XKUJIKOCTH OT TIyOuUHBL. ['HIpocTaTUdecKuii
napaaokc. Cooburaroniuecs cocyasl. [ mupaBauieckue MeXaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHBI CyliecTBOBaHMS
BO3aymHONH oOonouku 3emuu. OnbiT Toppuuemnu. M3mepenue armocdepHOro
JaBlieHUsI. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 M3MepeHns aTMOC(hHEpPHOTO TaBJICHHUS.

JlelicTBrE )KUIKOCTU M ra3a Ha IMOrPyKEHHOE B HUX TeJIO. BriTankusaronias
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxomiaBanue.

Hemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTypHhl.

ITepenava naBneHUs KUJIKOCTHIO U TA30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuuecknii mpecc.

[IposiBnenue nencTBust aTMOC(PEPHOTO JaBICHUSI.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTh
Teja ¥ MIIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
YcioBue iaBaHus TEJI: IUIABAHWUE WJIA TOTPYXKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIIICHHUS IUIOTHOCTEH TeJIa U 5KUIKOCTH.

Jlabopamopnuie padbomovt u onvimot.

1.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOM B
KUAKOCTb YaCTH TeJa.

OnpeneneHue  BBITAIKUBAIOIIEH CUJIBL, JACUCTBYIOLIEM Ha  TeJo,
IIOIPYKEHHOE B )KUIAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIEN CUJIbI, IEUCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT Macchl Teja.

OneITBl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
JNEUCTBYIOIIIEH Ha TENO B JKUJIKOCTH, OT O00bEMa TMOTrPY>KEHHOU B
KUJKOCTb YaCTH TEJIA U OT IUIOTHOCTH KUJIKOCTH.

KoHcTpynpoBanue apeoMerpa WIH  KOHCTPYMPOBAaHHWE JIOAKH U
OIpeeNIeHHe €€ rpy30I0AbEMHOCTH.

Paszpnesn S. PaGora 1 MOIIHOCTb. JHEpPrusi.

Mexanudeckast padota. MOLIIHOCTb.

[IpocTpie MexaHHM3MBI: pblyar, OJIOK, HaAKJIOHHAas IUIOCKOCTh. IIpaBuio
paBHOBecHsl peluara. IlpumeHeHMe mpaBWiia paBHOBECHsS pblyara K OJIOKY.



«3onotoe mnpaBuno» wMexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUMAIbHAS DHEPTHUS.
IIpeBpaieHre OTHOTO BHIa MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

JHemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie padbomost u onvimot.

1. Omnpenenenue padOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH Tela

10 TOPU3OHTAIIBHOW MOBEPXHOCTH.
2. HccnenoBanue ycnoBUi paBHOBECHS pblUyara.
3. Hsmepenue KIIJl HaKTOHHOM TIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.
8 KIIACC

Paznen 6. TerioBble siBJICHHS.

OCHOBHbBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpPUH CTPOCHUS
BellecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUSI MOJICKYISIPHOKUHETHYECKOU TEOPUH.

Mopgenu TBEPAOro, >KUJIKOTO M Tra3000pa3HOr0 COCTOSHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHWE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUYECKOH TEOPHHU.
CmauuBaHu€e U KanWJUISIPHBIE sIBIEHUS. TenIoBoe paclIinpeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHXKCHUS
gactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHHsS BHYTPEHHEH DSHEpPruu:
Terionepeaaya 151 COBEpUICHUE paboTHI. Bunpr TEIUTIONEpEaaun:
TEIIONPOBOJHOCTh, KOHBEKIINS, U3IITyUYCHHE.

KonuuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIoBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTAJUIMYECKUX BEUIECTB. YJEJNbHAs TEIJIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcanus. Mcnapenue. Kunenue. YaenpHas Tteruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JABIICHUS.

BnaxxHocth Bo3ayXa.

DHeprus TOIIMBA. Y JeJbHAs TEIUIOTa CTOPaHHUS.

[Tpunuuner pabotel TemnoBbix nasurareneil KIIJ rtemmoBoro aBuratens.
TernnoBbIe IBUTATENHN U 3aIIUTa OKPYKAFOIIECH CPEIbL.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUH B TETUIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKCHHS.
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10.
11.
12.
13.

Habmonenne nuddy3un.

HaOmronenne sBieHUit cMauMBaHUs M KaIWLISIPHBIX SIBJICHUH.
HaOnronenue TenioBoro pacimpeHus Ted.

N3meHenne naBieHus rasa Mpu M3MEHEHHH O0ObEéMa M HArpeBaHUM WIIH
OXJIAXKICHUU.

IIpaBuna usMepeHus: TeMIepaTypsl.

Bunbl Tenonepenaym.

OxJtaXkieHue IpHu COBEPIIEHUH PadOThI.

HarpeBanwne npu coBepiieHMH pabOThl BHEIITHAMH CHJIAMU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMUYHBIX BEIIECTB.
Habmaronenne xuneuus.

HaOnronenne nocTostHCTBA TeMIEpaTyphl IPH TUIABICHUU.
Mopaenn TEIIOBBIX ABUTATEIICH.

Jlabopamopnuie pabomot u onvimot.

1.
2.
3.

10.
11.
12.
13.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSIKEHUSI.
OnbITHI O BRIPAIIMBAHUIO KPUCTAILUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel 10 HAOIOACHUIO TEINIOBOIO PACIIMPEHHUS Ta30B, JKHJIKOCTEH H
TBEPABIX TEII.

OmnpeneneHue JaBieHUs BO3yXa B OaJUTOHE IIITPUILA.

OnbIThl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3AyXa OT €ro
00béMa M HArpeBaHUS WA OXJIAXKICHHS.

[TpoBepka runoTe3pl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHHs] BHYTPEHHEH DSHEpPruu Tella B pe3yJibTare
TeIIonepeAaur M pabOThl BHEITHUX CHJI.

UccnenoBanne sBIEHUS TEIUIOOOMEHA IMPU CMEIIMBAHUU XOJIOJHON U
rOpsiYEr BOJIBI.

Omnpenenenne  KOJMYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOW  MpH
TEIJI000MEHE C HarpeThIM METAIUNIMYCSCKUM IHJIMHIPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

Onpenenenue yaeabHON TEMIOTHI IUIaBICHUS b,

Paznen 7. DjaekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzauus Ten. [Ba pona 3neKkTpuYecKuxX 3apsaoB. B3anmopelnctBue
3apspKeHHBIX  Teil. 3akoH KynoHa (3aBUCHUMOCTH  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIIAMH).

Onektpuueckoe mnojae. Hanpspk€HHOCTh 3nekTpuueckoro mnoiisa. IIpuHuun
CYHEPHO3UILIUH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3aps/ioB. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W AUDJNIEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3aps/a.

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOTO TOKA.
NCcTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOTO TOKa (TEeIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJIKOCTSAX U ra3ax.

Onektpuueckasgs uenb. Cuima  TokKa.  DIJIEKTPUYECKOE  HANPSHKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIIEHUE BemecTBa. 3akoH Oma
Uil ydactka uenu. [locimenoBarenbHOE WM NApauIeNIbHOE  COCIMHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOTO ToOKa. 3akoH Jhxoyns—Jlenna.
DneKkTpudecKre Uenu U NOTPEeOUTENH 3IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE ~ MarHuThl.  B3anmonaeicTBUE  MOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHoe 1osie 3eMJId U €r0 3HAYCHUE NI KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1OJEe  BJIEKTpUYecKoro Toka. [Ipumenenwne
AJIEKTPOMAarHuTOB B TEXHUKE. /[eicTBME MarHUTHOIO MOJIA HA POBOJIHUK C TOKOM.
DNEeKTpOJBUraTelib MOCTOSTHHOTO TOKa. VCnoyib30BaHME 3IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Omneitel @apanes. fABnenue snexrpomMarHuTHOM MHAYyKImM. [IpaBuno Jlenna.
DIEeKTpOreHepaTop. CriocoOb1 MOy YEHUS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpHU3aLHus TE.

JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U JIEUCTBUE IEKTPOCKOTIA.

DIIEKTpOCTaTUYECKAsA MHIYKIU.

3aKOH COXPAaHEHUS dJIEKTPUUECKUX 3aPsAI0B.

[IpoBOHHUKH W TUDIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIUHUM 3JIEKTPUUECKOTO MOJIS.

HcTOYHMKH TTOCTOSIHHOTO TOKA.

L 0 N ok W N R

JIENCTBHS DNEKTPUUYECKOTO TOKA.
. DIEKTPUYECKHUI TOK B KUJKOCTH.
. I'a30BbIi1 pa3ps.
. 3MepeHune cuiibl TOKa aMIeEPMETPOM.
. I3MepeHne 351eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. PeocTtar n marazuH cOnpOTUBIICHUM.
. B3anmoseiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH Pa3JeiIEHUs MMOJOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoO€E 1oJje ToKa. DJIEKTPOMArHUT.

JlelicTBHE€ MAarHUTHOTO TOJIS1 HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENH ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JIEKTPOMArHUTHON MHIYKIIHH.

OmneiTel @apanes.

3aBUCMMOCTh HAIPaBJICHUS HWHAYKIHOHHOTO TOKAa OT YCIIOBUH €ro
BO3HUKHOBEHHS.

DJIEKTPOreHEePaTOp MOCTOSTHHOTO TOKA.

Jlabopamophuie padbomot u onvimot.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHWIO JJIEKTPU3AIMKA TEN HWHAYKIHEH U TpH
COIPUKOCHOBEHUHU.

UccnenoBanre A€MCTBUS DJIEKTPUYECKOTO IOJSI HA MPOBOJHUKH U
VDK TPHUKH.

COopka u npoBepka pabOThI JIEKTPUUECKON L€ OCTOSIHHOTO TOKA.
W3mepenne u peryiupoBaHHie CUiIbl TOKA.

N3mepenne u peryaupoBaHie HANpsKEHUS.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4Y€pe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb 3IIEKTPUUECKOTO
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MONEPEYHOTO
CEUeHHs U MaTepuaa.

[IpoBepka mpaBuia CIOXKEHHS HANPSHKEHUH TPU TMOCIET0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHJIBI TOKa MPHU MapaIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AJAEKTPUUECKOr0 TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOUIHOCTH — 3JEKTPUYECKOTO TOKA, BBIIEISEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JaMIOYKy, OT
HaIpsKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaterns.

WccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.
WN3yyenne MarHWUTHOTO TIOJISI  TOCTOSIHHBIX ~ MAarHWTOB TPH  HX
O00BEMHEHUY U PA3/ACIICHUN.

HccnenoBanue qeHCTBUS 3JEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh CHJIbI B3aUMOJECHCTBUS
KAaTyIIKM C TOKOM WM MarHuTa OT CHWJIbl TOKa W HAalpaBJCHUS TOKa B
KaTyIIKe.

18. M3yueHune nercTBrs MAarHUTHOTO TOJIs HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl AIEKTPOIBUTATEIS.

20. U3mepenune KIIJ] anexkTpoaBuraTeIbHOM YCTaHOBKH.

21. OnbBITBl IO HCCIEAOBAHUIO SIBJICHUS BJIECKTPOMATHUTHOM WMHIYKIIVU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS W HANPABJICHHUS HWHIAYKIIMOHHOTO

TOKA.
9 KUIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBUXKEeHHME. MarepuanbHas Touka. CucTtemMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpPSIMOJIMHENHOE
nBrkeHue. HepaBHoMepHOe npsIMONIMHENHOE NBUKEeHUE. CpeaHssi 1 MTHOBEHHAs
CKOpOCTb T€Ja P HEPABHOMEPHOM JBHKCHUH.

VYckopenue. PaBHOyckopeHHOe mpsiMmoniuHeiiHoe JBukeHue. (CBoOOgHOE
nageHue. OnbIThl ["anues.

PaBHOMepHOE ABMXkEHHE MO OKPY>KHOCTH. Ilepuon u yvacrota oOpamieHus.
JIuHeiHas u yrioBas CKOpOCTH. LIeHTpOoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0oH HproToHa. Bropoi 3axkoH HeroroHa. Tperuii 3akoH HeroToHa.
[IpyHLIMT CyTIepIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: Chiia TPEHUS CKOJIbKEHUS, CUila
TPEHUSI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
naneHud. JBwxenue rmuaner Bokpyr ComHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHOil Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TEJIAa C 3aKPEIIEHHON OChIO BpalieHusi. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mMmyinbca. UMnynbe cuiibl. 3aKOH COXPAHEHUS
nMnysbca. PeakTuBHOE NBUKEHUE.

Mexanndeckass pabota W MOIIHOCTb. PaGoTa cHIl TSXKECTH, YIPYrOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHIManbHas SHEPTHUS TeMa, MOAHATOTO HaJT
NOBEPXHOCTBIO 3eMJIU. [loTeHIMaIbHAs SHEPTHS CKATOM NpyKUHbL. KuHeTnyeckas
sHeprus. TeopemMa O KMHETMYECKOM DHEPIMHU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpauuu.

1. HabGmrogeHnne MeXaHUYECKOTO JBUKEHUS Tella OTHOCUTEIHHO Pa3HBIX TEl

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHue TyTed W TPAEGKTOPUW IBUKEHHS OJHOTO M TOrO XK€ Tesa
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3mepeHne cKkopOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUXKEHUSL.
HccenenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUSI.

Habmoienue nBu>keHus Tena no OKpyKHOCTH.

Hab6nronenne MexaHMuecKuX sIBIICHUN, TPOUCXOSIINUX B CUCTEME OTCUETA
«Temexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3KKHU.

3aBUCUMOCTb YCKOPEHUS Tella OT MAacChl Tejla U JIEHCTBYIOLIEH HA HETO
CHJIBL.

HabGnronenue paBeHcTBa CUII IPU B3aUMOJIEUCTBUM TET.

N3meHeHnne Beca Tena pu yCKOPEHHOM JBHKECHUH.

IIepenaua ummysibca mpu B3aUMOACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITyJIbCa IPHU HEYTIPYTOM B3aUMOJCHUCTBHH.

CoxpaHeHHe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU MTPU CBOOOIHOM IaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPIUU IIPU JBUKEHHUH TeNA MO/ IEUCTBUEM
MPY>KUHBI.

Jlabopamophule pabomot u onvimol.

1.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JIBIDKCHUS TIApUKA UITH TEICHKKHU.

Ornpenenenue cCpeaHeil CKOPOCTH CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapuKa M0 HaKJIOHHOW IUTIOCKOCTH.

Onpenenenue yCKOpPeHHUs Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM IUIOCKOCTH.

UccnenoBanre 3aBUCUMOCTU IMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JIBM)KEHUM 0€3 Ha4aJlbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIM TMPU PABHOYCKOPEHHOM JIBIDKEHHHM Oe€3
HayaJbHONW CKOPOCTH IyTH OTHOCSTCA Kak psij HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBXKEHHUS OT CHJIIbI
HOPMAJILHOTO JABJICHHUS.

Omnpenenenue ko3P huirieHTa TPEHUS CKOJIbXKECHUS.

Onpenenenue KECTKOCTU NPYKHUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JABUKCHUH Tela
110 TOPU30HTATILHON TTOBEPXHOCTH.



10. Ompeeniene  pabOTHl  CHUJIBI  YIPYTOCTH TP TOABEME Tpy3a C
UCII0JIb30BAaHUEM HEMOJIBH>KHOTO U MOJABMYKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS! YHEPTUH.

Pa3nen 9. Mexannuyeckue Ko0Jie0aHUS U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUM: TIepUoI,
4acToTa, aMIUIUTyJa. MareMaTUu4ecKuil U NpyKUHHbIA MasATHUKU. [IpeBpamieHue
SHEPIUH MPH KOJIeOATEILHOM JIBUKEHUMU.

3aryxaromue  koneOaHus.  BeiHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BosiHBI. (CBoiicTBa MeXaHWMYeCcKuX BoJH. IIpomonbHble U
nomnepevyHble BOJIHBL. JlIMHA BONHBI M CKOPOCTh €€ paciupOCTPaHEHMUS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJE, CEUCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3Byka M BblcOTa TOHA. OTpaxeHue 3Byka. MHQppa3Byk u
yJIbTPa3BYK.

Jemoncmpauuu.

1. HaOmronenue xoseOaHuM Ten IO IEWCTBUEM CHIBI TIKECTU U CHJIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenune BRIHYXICHHBIX KOJIEOaHUI U pE30HAHCA.
PacnipocTpaneHue npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.
AKYCTHUYECKHI1 pe30HAHC.
Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue 4YacTOThl M MepUoJa KoJeOaHWW MaTeMaTHYeCKOro
MasiITHUKA.

2. OmnpenesieHre YacTOTHI U NIepUoAa KOJIeOaHU MPYKMHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTHU TMEepHOJia KOIeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTU NIEPHOIA KOJIEOaHUN MPYKUHHOTO MasgTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBHUCHUMOCTH TepHoJia KoieOaHuil rpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh IMepuoAa  KojeOaHHid
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHus CBOOOIHOTO MaCHUSI.

Paszges 10. Di1eKTPOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  OJJIEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHbIX BOJH. Illkana »ieKTpOMarHuUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

STV T



OnekTpoMarHuTHasi npupoga ceta. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3ydeHue CBONCTB AJEKTPOMArHUTHBIX BOJIH C TMOMOIIBbIO MOOWIIBHOTO

tenedona.

Pa3nen 11. CBeToBbI€ IBJICHHUS.

JlyueBas  momenb  cBera.  Mcrounmkm — cBera.  [IpsamonuHenHoe
pacrpoctpanenue ceera. 3atMenust Connna u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBeta. [lonHoe BHyTpeHHee
OTpakeHHE cBeTa. VICmonb30BaHME TMOJHOIO BHYTPEHHETO OTPaKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon nayueir B JnuH3e. OnTuueckass cucrtema (QoToanmnapara,
MHKpOCKONa M Tejeckoma. ['71a3 kak onTuyeckas cucTeMa. biaum3opykocTe u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B chnektp. OmnbiTel HptoToHa. CroxeHue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMOnMHEHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaiax.

[Ipenomiienue cBera.

OnTuyeckuil CBETOBO/I.

Xon tyuyei B coOuparolei JInH3e.

XO0J Ty4Yer B pacCEeUBAIOIIEH JIMH3E.

[Tomy4yenune n300pakeHui ¢ TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToamnmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopensb riasa.

11. Paznoxxenue 6enoro cBera B CIEKTP.

12. [Tonmydenue 6enoro cBeTa Mpu CI0KEHUU CBETA PA3HBIX LIBETOB.

Jlabopamopnuie padbomot u onvimot.

1. HccnemoBanue 3aBUCHUMOCTH yIJIa OTPAXKEHUS CBETOBOTO Jydya OT yrja
naJICHuUs.

2. W3yuenue xapakTepuUCTUK U300paKeHUs MIPEAMETA B TNIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIJIEHUSI CBETOBOIO Jiy4ya OT yTJjia
MaJICHUS Ha TPAHULE «BO3yX—CTEKIION.

W e N oA W R



4. TlomydeHue M300paKEHHM C TOMOIIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cOOMparomei
JIUH3BI.

6. OmbITHI O Pa3’I0KEHUIO OEJIOro CBETa B CHEKTP.

7. ONBITHI MO BOCTPUSATHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU Yepes3
I[BETOBBIE (PUIIBTPHI.

Pa3zpnes 12. KBanToBbI€C SIBJICHHS.

Oneitel Pe3epdpopna u minanerapHas Mojenb atoma. Mogens atoma bopa.
Hcnyckanue u normouieHre ceera aroMoM. KBanTel. JInHedaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anbda, OeTa- U ramma-uzinyuyeHus. CTpoeHrue aTOMHOTO
anpa. HyxioHHas wmoxaens aroMHoro sapa. HMsoromsl.  PaguoakTuBHBIE
npespamienus. [lepuon nmonypacnana aTOMHBIX SI€ED.

SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOrO MU MacCOBOTO YHCEI.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3b Macchl U DHEpPruM. Peakiuu cuHTe3a U
nenenus anep. Mcrounuku saeprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaguOaKTHBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpraHUu3MBbl.

JHemoncmpayuu.

1. CrexTpbl U3Ty4YEeHHS U TOTJIOIICHUS.

2. CHexTpsl pa3IuvHbIX T'a30B.

3. ComekTp BOoAOpOAA.

4. HabmroneHnue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3ITYUYEHUH.

6. Perucrpanus uzmydeHusi NpUPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophule pabomot u onvimot.

1. HabGnrogeHue CIUIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnepoBanue TpeKOB: M3MEPEHHE IHEPTUU YACTHUIBI MO TOPMO3ZHOMY

nyTH (1o ¢poTtorpadusm).

3. W3mepenue pagnoakTuBHOTO (oHA.

IToBTOPUTEIHLHO-00001IIAKO I MOTYJIb.

[ToBTOpUTENHHO-0000IAIOINK MOAYJIb IPEIHA3HAUYEH JIJISi CUCTEMATU3ALNU
u  0000IIeHUsT TMPEIMETHOTO  COAEpXKaHUS UM OMNbITa  JEATEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (DU3MKH, a TaKkKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uke Ui 00ydaroumxcs,
BBIOPABILIKX ATOT yUYE€OHBIN NpeaMerT.

[Ipu M3y4eHUH AAHHOTO MOJIYJIS PEaTUu3ylOTCd U CHCTEMATH3UPYIOTCS BUJIbI
JeSITeNbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeYNBAETCS TOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJIbTaTOB  00y4YeHUs, (opMHUpYETCs
€CTECTBEHHOHAY4YHass TPAaMOTHOCTb: OCBOEHHE HAy4HBIX METOAOB HCCIEI0BAHUS



SBJICHUM TPHUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3UUECKUE
SABJICHUSI, NPUMEHSS TMOJYy4YEHHbIE 3HAHWS, pelaTh 3ajJadyd, B TOM YHCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIMANBEHO AEATEIBHOCTHBIM XapakTep JaHHOTO pas3jiefia peaanu3yeTcs
32 CY4€T TOro, 4Yro OOydYarImuecs BBITONHIIOT 3aJaHusl, B KOTOPBIX UM
peaJiaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacro3HaBaTh M HAY4YHO OOBICHATH
(uznyeckue SBICHUS B OKPYKarolel MPUPO/I€ U MOBCEAHEBHOM KU3HU;

MCITIOJIb30BaTh HAYYHBIE METOJIBI HUCCIEOBAaHUS (PU3NUECKUX SIBJICHUH, B TOM
YUCJE AJI POBEPKHU TUIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJOB;
OOBSCHATh Hay4HbIE OCHOBBI HamM0O0JIE€ BaXKHBIX JTOCTHUKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUUYECKOTO UCIIOIB30BAHUS PA3TUYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHHS U COXPAHECHUS BCEX M3BECTHBIX BUJOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3yuyenue (u3MKM HA ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAIIPaBJIEHO

Ha JOCTIKEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbTaTe uzydyeHus pu3NKd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

y oOyuaronierocst 0yayT copMHUpOBaHbI CIEAYIONINE TUYHOCTHBIE PE3yJbTaThl B
4acTH:

1) mnaTpuOTHYECKOTO BOCIIMTAHMS:

- IPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
du3nyecKoil HayKu;

- [ICHHOCTHOE OTHOIICHHE K JTOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

- TOTOBHOCTh K aKTUBHOMY YUYaCTHUIO B 00CYXJI€HUHU OOIIECTBEHHO 3HAUYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUIN
busuKy;

- OCO3HaHUE BaXHOCTH MOPAIbHO-3THUYECKUX MPUHLHUIIOB B JEATEIBHOCTH
Y4YEHOT0;

3) 3cTEeTHYECKOr0 BOCIIUTAHUSA:

- BOCTIPUATHE ICTETHUECKHX KadecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMS:

- OCO3HAaHHWE IICHHOCTH (U3MUECKOW HAYKHM KaK MOIITHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHs TEXHOJIOTUM, BaXXHEHIIEH COCTAaBIIAIOLLECH
KYJBTYPBIL;

- pa3BUTHE Hay4YHOW JI0003HATEIBHOCTH, HHTEpEca K HCCIEA0BATENbCKON
NEeATEeNbHOCTH,

5) dopvmupoBaHus  KYJbTYPbl 3I0pPOBbSI W  3MOIHMOHAJIBLHOIO
0J1aroNnoJIy4ns:

- OCO3HaHME IIEHHOCTHM Oe30macHoro oOpa3a XKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBWil O€30MacHOTO TOBEJICHUS Ha
TpaHCHIOPTE, HA JIOpOrax, C JJIEKTPUUECKUM U TEIJIOBBIM O0OpYIOBAaHUEM B
JOMAIIHUX YCIIOBHSIX;

- c(hOpMUPOBAHHOCTh HaBbIKa pedieKCMU, NPU3HAHHE CBOETO IpaBa Ha
OIIKMOKY M TaKOTO K€ MpaBa y Apyroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

- aKTUBHOE YYacTH€ B pEIICHUM MNPAaKTHYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHONl  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOW U



COITMAJILHOM HAIPaBIICHHOCTH, TPEOYIOMMX B TOM YHCIE H (PU3HUISCKUX
3HaHUM;

e - HHTEPEC K MPaKTUUECKOMY U3ydeHUI0 nMpodeccuit, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JOrH4e€CKOro0 BOCIIMTAHUSA:

e - OpHCHTAlUS Ha IpPUMEHCHHE (U3MYCCKMX 3HAHWUW I PEIICHUs 3a7a4 B
obyacTi OKpy’Karolel Ccpeapl, IUIAHUPOBAHUS TIOCTYNIKOB M OIEHKH HX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIsi OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME IOOATHLHOIO XapakTepa HKOJOTHUECKUX MPOOIeM M MyTel ux

pelieHus;

e 8) aganTanMM K M3MEHAKIIMMCH YCJIOBHSIM COUHUAJBHOW M NPHUPOAHOI
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJEHCTBUM MPU BBINOTHEHUU HUCCIACIOBAHUN U
POEKTOB (hM3MYECKOW HANPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM
IPYTUX;

e - TIOBBIIIEHHWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUECKYIO
NEeATEeNbHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUYU HOBBIX 3HAHUM, B TOM YHcCIie (POPMYyIUPOBATH
UJeH, TIOHATHSA, TUTIOTE3bI O GU3HUUECKUX 0OBEKTaX U SBJICHUSIX;

e - OCO3HaHUE Je(HUIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHUE CBOETO pA3BUTHS B MPUOOPETEHHWH HOBBIX (PUIUIECKUX
3HaHUM;

e - CTPEMJICHHE aHAIM3UPOBATH M BBISBIIATH B3aHMOCBS3U IIPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (U3HUECKIX 3HAHUM;

e - OIEHKA CBOMX JCUCTBUI C Y4YETOM BIUSHHUSA Ha OKPYXKAIOIIYIO CpEIy,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEACTBHIA.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHS mporpamMMmbl 10 (H3UKEe Ha YPOBHE OCHOBHOI'O
oO1rero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JICWCTBHS,  PETYJISTHBHBIC
YHHUBEpCAIbHBIC yUCOHBIC JICHCTBHS.

Ilo3naBaresibHBbIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

Ba3oBble JjornuecKue 1eCTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBI MPHU3HAK KJIacCU(PUKAIIUUA, OCHOBAHHMS TS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHSI B pacCMaTPpUBAEMBbIX (DaKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SIBIICHUSIM;
BBISIBIISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSI3M TPU HM3YyYEHUU (U3HUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeNaTh BBHIBOJBI C MCIIOJIb30BAHUEM JIETYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUECHWH, BBIIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKHUX BEJIMYUH,;

CaMOCTOATENFHO BBIOMPATh CIOCOO perieHus: y4eOHOW (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUAHTOB pEIICHHS, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciienoBare/ibCKue 1eMCTBHA:

MCITI0JIb30BaTh BOIPOCHI KaK UCCIEA0BATEIbCKUII MHCTPYMEHT NTO3HAHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY TUIaHY OMBIT, HECIOXKHBIN
(GU3MYECKUIl JKCIIEPUMEHT, HEOONbIIOE UCCIeI0BaHUE (PUINUYECKOTO
ABJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITeILHO (OPMYJIUPOBATH 00OOIIEHHS W BBIBOJBI MO pe3yJibTaTam
MIPOBENEHHOIO HAOIIOEHUS, OMbITA, UCCIIEIOBAHUS;

NPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUINUECKUX
MPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora c nunpopmanueii:

MPUMEHSTh PA3IUYHBIC METO/bI, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope WHPOpPMAIMK WIH JAaHHBIX C yYETOM TPEIOKCHHON yueOHOMH
(dbuzndecko 3a1auu;

aHAM3UPOBATh, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH WH(OpPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHNUS,

CaMOCTOSITENILHO ~ BHIOMpaTh ONTHMANbHYI (opMy mpeacTaBiIeHUs
uHQOpMAIlMU W WUTFOCTPUPOBATH peIlacMble 3a7a4ud  HECIOKHBIMH
CXeMaMH, TharpaMMamMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHuUKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUS:

B X0j¢ OOCYXJCHHS Yy4eOHOro maTepualia, pe3yjiabTaToB JabOpaTOPHBIX
paboT M IPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOM TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HAa pEIICHUE 3aJaddl M TOJep>KaHue
OJ1aro’ke1aTeIbHOCTH OOIIEHNS;

COIOCTABIIATh CBOM CYXKICHHUS C CYXICHUAMU JPYTHX YYaCTHUKOB
Juaiiora, 0OHapyXKUBATh Pa3jIU4He U CXOJICTBO MO3UITUN;



BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJWYHO MPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIepUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYyAIbHOW paboThl MpU PEHIEHUH KOHKPETHOW (HHU3MUECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JESITEIIbHOCTH, OPTaHW30BBIBATh JCHCTBUS
no e€ [OCTIKEHHUIO: PACIpeAeNsaTh pOJid, OOCYXAAaTh MPOLECChl U
PE3yNbTaThl COBMECTHOM pab0ThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAsl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIPABICHUI0O W KOOPAWHHUPYS CBOM JEUCTBHS C JPYTUMHU
YJICHAMH KOMAaHIbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOATENHHO C(HOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHS.

PerJIHTI/IBH])Ie YHUBEPCAJIBHBLIC y‘leﬁﬂble I[eﬁCTBHH

CaMoopraHmauml:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M yUYEOHBIX CUTYaIMsIX, TPEOYIOIINX
ISt pereHus: GU3nUecKuxX 3HaHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHUS  PEIICHUN
(vHIUBUAYATBHOE, TIPUHATHE PEIICHHWS B TPYIIE, MPUHATHAC PEIICHUN
TPYIIION);

CaMOCTOATEILHO COCTABJISITh AITOPUTM pEllIeHUs (U3NUECKON 3a7auu WU
IUTaHa HMCCIEAOBAaHUSA C y4ETOM HMEIOUINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh NIPEIJIaraéMble BAPUAHTHI PEIICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIBHBIN HHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpeyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHHUS  (HEHOCTHIKEHHUS) PE3yJIbTaTOB
JeSITENbHOCTHU, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEITEILHOCTh (B TOM YHMCJIE B XOJI BBINOJHEHUS
(U3UYECKOTO0  HCCIIEIOBAaHMS WJIM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIINXCS CHUTYaIllMii, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTrOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPU pelieHn: GU3NIECKuX 3a1a4 Win
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



INPEAMETHBIE PE3YJ/IBTATDBI

K xonIy oOyuenus B 7 Kjacce rpeMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

UCIIOJI30BaTh  TOHATHS:  (PU3WYECKHE W  XUMHYECKHE  SIBJICHHS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJIEeNb, TUIOTE3a, CAMHHIIBI (U3HUUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKOoe JBIDKEHHE (PaBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAEHUCTBYIOIIAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKast), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbL;

paznuuath siBiaeHusa (auddys3us, TEIIOBOE IBUXEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHUs, Ieperada JaBJICHUS TBEPIABIMUA TeEJIaMH, >XUAKOCTIMH U
razamy, aTMocepHOe JaBJ€HUE, IUIaBaHUE TeJl, NPEeBPAILECHUS
MEXaHMYECKON SHEpPruu) MO ONUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpE, B TOM 4YHUCIEe (PU3MUECKHE SBICHUS B MPHUPOIE:
MpUMEpPHI JIBMKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOM
MpUpOJe, NCUCTBUE CWJIbl TPEHUS B IMPUPOAE M TEXHUKE, BIIHUSHUE
aTMOC(EpHOro JaBJICHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YeJIOBEKa, MPU 3TOM NEPEBOJIUTh MPAKTUUECKYIO 3aJauy B YUEOHYIO,
BBIJICIIATH CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) HU3HUECKUX SBJICHUA;
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
¢busnyeckne BeNWYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWJIa TpEeHUs, JAaBieHHe (TBEPAOro Tena, KUIAKOCTH, Trasa),
BBITAIKMBAIOIIAS CHJIa, MEXaHWYeCcKas paboTa, MOITHOCTb, IUICYO CHIIBI,
MOMEHT CWIbl, KO3G(UIMEHT TMOJE3HOro JCHCTBUS MEXaHU3MOB,
KMHETUYECKass W TMOTEHIHAIbHAs YHEPTUs), MPU ONHCAHUU MPaBUIBLHO
TPaKkTOBaTh  (PUBMUECKHH  CMBICT  HWCIOJB3YyeMBIX  BEIWYWH, UX
0003HAaYEHUsI W €IUHUIIBI (PU3NYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEJMUYMHY C JIPYTUMHU BEJIMYMHAMU,
CTPOUTH TpaUKU U3yYEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIMUUH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3MUECKHe SBICHUS M MPOLECCHI,
WCIIOJIb3Ys MpaBUila CIOXKEHUs CUil (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs phiuara (0Joka),



«30JI0TOE€ MPaBWJIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruu, MpU ITOM JaBaTh CIIOBECHYIO (HOPMYJIUPOBKY 3aKOHa W
3aMKChIBATH €70 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE SBJICHMS], TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud M[PAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh ITPUUMHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX I11aroB ¢ OMopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUECKUX
ABJICHUM, (PU3NUECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemarb pacu€THele 3anayd B 1—2 JAEWCTBUSA, HCIONIB3YS 3aKOHBI U
dbopmyIbl, CBsI3bIBAIONIME (DU3UYECKUE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCIJIOBHSI 3a/1a4M 3alMChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3HUECKUE
BEJMYUHBI B (OPMYJBl M TPOBOJUTH PACUEThl, HAXOJUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOAUMBIE JJISl PELIECHUs 3a]a4, OIICHUBATh PEATHMCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKO BETUUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU T[OMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIIEISATH IPOBEPIEMOE
IpeanojaokeHne  (TUIOTE3y),  pa3inyaTb M HHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJIe OIbITa, JeNiaTh
BBIBOJIbI IO €T0 Pe3yJIbTaTaM;

MPOBOJUTH OMNbBITHI IO HAOMIOJNEHUIO (PU3NYECKUX SBICHUU WU
bu3HIecKnx CBOMCTB TeN: dbopmMyIpoBaTh MIpOBEPSiIEMbIE
MPEANOI0KEeHUs, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO0 000pYyA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIUPOBATH BBIBOJIBI;

BBINIOJIHATHh MPSAMbIE H3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
00béMa, CHUIBI U TEMIEPATypbl C HCHOJIb30BAaHUEM AaHAJIOTOBBIX U
MQPOBBIX MPUOOPOB, 3aMKCHIBATH I[MOKa3aHUS TPUOOPOB C YUYETOM
3aJlaHHOM aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
APYrod C WCIOJIB30BAHUEM MPSAMBIX H3MEPEHHI (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBIXKYIIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUS CKOJILKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHHS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BEMaA
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJa, OT TJIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUN
IJIaBaHUsl TE€Jl, YCIOBUM pPaBHOBECHs pbluara W OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeIys MPEeUIOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE



NpEUIOKEHHBIX TaOnull U TpaduKoB, JAeNaTh BBIBOABI MO pe3yJbTaTaM
UCCIIEIOBaHMUS;

NPOBOJNTH KOCBEHHBIE H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, Cujla TPEHHS CKOJIBKECHHS,
JaBJIEHWE  BO3]yXa, BbITAJKHUBAIONIAsl CHJIa, JecTByromas  Ha
HNOrpyKEHHOE B JKMJIKOCTh TeNO, KOA(P(ULIUEHT IMOJIE3HOTO JEHCTBUS
OPOCTBIX MEXaHWU3MOB), CJeAys TNPEUIOKECHHOW WHCTPYKIUHU: TIpHU
BBITIOJTHEHUH HW3MEPEHU coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIUUCIISTH 3HAUEHNE UCKOMOU BEJIMYKHBI,

coOJII0/1aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACUCTBUA MPUOOPOB M TEXHUUYECKUX YCTPOMHCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOIIAIIIHUECs COCyAbl, OapoMmerp,
pblyar, HOJBUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JEUCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmUcaHus (B TOM YHCIE:
MNOJIUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBOM HACOC, APEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PpU3UYECKHUX SBJICHUM M HEOOXOJIMMBbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUS (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU 151 o0ecrieueHrs 0€30MacHOCTH TpU 0OpallieHny ¢ IpudopamMu u
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3JI0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaloIlEel cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB uHGpopmauuu B VHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOUCKOBBIM 3alPOCOM, Ha OCHOBE MMEFOIIMXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIACIATH
uHpOpMaIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYHMBOM WM MOXET OBITh
HEI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 33JaHUIl HAYYHO-TOMYJISIPHYIO
JUTEepaTypy (QHU3MYECKOrO  COACpKAHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypchl ceTu VIHTepHeT, BIaJeTh NpuéMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3MUECKOTO COAEPKAHUSA, B TOM
yucne MmyOJUMYHO JeNaTh KpaTKue COOOIIeHHsI O pe3yibTaTax MPOEKTOB
WIK Y4YeOHBIX HCCIEIOBAaHUM, IPU O3TOM TPaAMOTHO HCIOJb30BaTh



W3YYCHHBIM TIOHATHHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUIEHUE MTPE3CHTAUEN;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAHUN pacnpeacsisiTh
00sI3aHHOCTU B TPYIIIIE€ B COOTBETCTBUM C MOCTaBJICHHBIMU 3a/lauaMH,
CIEOUTHh 3a BBINOJHEHWEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATEIBHOCTh  TIPYMIbl, BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX.

K xoHiy 00yuenus B 8 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

KCIOJIb30BaTh MOHSTHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpEraTHbIE COCTOSIHUSA BEUIECTBA, KPUCTATIINYECKUE U
aMmopdHble TeJa, HACHIIIEHHbIH W HEHACBHIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEPrUs, TEIUIOBOM JIBUTaTEIb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsijl, JIEKTPUUECKOE I0JIe, MPOBOIHUKH
Y IUDJICKTPUKU, TTOCTOSHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE MOJIE;
pasziuuath SBJICHUS (TEIUIOBOE paCIIMpEHUE W CXKaTue, TeIionepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAYHWBAaHUE, KAlWJUISIPHBIC SIBJICHUSI, UCIIAPEHHUE,
KOHJICHCAIUs, TUIABJICHUE, KpHUCTauIM3anus (OTBEpJEBaHHUE), KHUIIEHUE,
Teronepeaaya (TeTIONPOBOHOCT, KOHBEKIIHS, U3JIy4YeHUE),
AIEKTPU3ALUS TEJ, B3aUMOJICVCTBUE 3apAJIOB, JEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aMMOJICICTBUE MAarHWUTOB, JCHCTBHUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, 3JICKTPOMAarHuTHAsT MHIYKITUS)
10 ONHUCAHUID UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBJICHUE;

pacIio3HaBaTh IMPOSBICHHE M3YyYCHHBIX (DHU3WYECKUX  SBJICHUNA B
OKpY’)KarollleM MHpE, B TOM 4YHciIe (U3HMYECKUE SBJICHUS B IIPUPOJIC:
MOBEPXHOCTHOE HATHKECHUE W KANWULSIPHBIE SBICHUS B TPUPOJE,
KpUCTaJUIbl B mOpupone, wuznydeHue ColiHIa, 3aMepP3aHUE BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, MHES, CHETa, dJICKTPUISCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emii, Jpedd MOII0COB, POJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, OJISIPHOE CUSIHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYIO0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (PHU3HUIECCKUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TeJI U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(du3nyeckre BEIWYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUSI, KOJTUYECTBO
TEIJIOTHI, YyJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEIbHAsA TEIIOTa
IJIABJICHUsI, yJeJbHAs TeIUIoTa IapooOpa3oBaHus, YJeJbHAas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIlMHBI, OTHOCUTEJIbHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, DJIEKTPUYECKOE HAIPsKEHUE, COINPOTHUBIICHUE IPOBOJHUKA,
yACIbHOE  CONpPOTUBIEHWE  BellecTBa, paborTa U MOLIHOCTb
ANEKTPUYECKOr0  TOKAa), MpPHU ONWCAHUM TMPABWIBHO  TPAKTOBATh
¢bu3nYecKuil CMBICI HCIOJIb3YEMbIX BEIUYMH, 00O3HAYEHUS U €IUHHIIBI
(bu3NYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMHM BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHe SBICHUS M IPOLECCHI,
WCIIOJIb3YSl OCHOBHBIE IIOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHHUs BEIleCTBa, NMPUHLHUII CYNEPHO3UIUU ToJield (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHHs 3apsiia, 3akoH OMa Jj1s yJacTKa LENu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs JHEPrud, IMpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJUPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTeMaTU4YeCKOe
BBIPAXKEHUE;

OOBSACHATHh (PU3MYECKHE MPOLECCHl M CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMi NPAKTUKOOPHUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTrMYecKuX
miaroB ¢ omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (PU3MYECKUX SIBIICHUU,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3a1ayd B 2-3 JACUCTBUSA, HCIOJb3YS 3aKOHBI U
dbopmyIbl, CBsI3bIBAIONIME (DU3UUYECKUE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCHOBUSL 3aJladyd 3alliChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAThb 3aKOHBI W  (POpPMYJIBI,
HEOOXOJuMble Al €€ pelIeHUs, MNPOBOAUTH Pacy€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMHU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU T[OMOIIH
(U3HYECKUX METOAOB, HCIIONb3YSl ONHMCAHHE HCCIEAOBAHMS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIIOKEHUE, OLEHMBATh IPABWIBHOCTh IMOPsAJKA
IIPOBEICHUS UCCIIEN0BAaHM, 1€1aTh BBIBOJbI;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3MYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tell (KaMWUISIPHBIE SBJICHHS, 3aBUCUMOCTb JJaBJICHUS
BO3/lyXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MpPOLEcca OCTHIBAHUS U
HarpeBaHUsl TMpPU U3IYYEHUH OT LBEeTa M3Jydaromien (MOrIONIaroIIei)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IJIOMAAA €€ IIOBEPXHOCTH, OJJEKTpU3alus TN MW B3aUMOJCHCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TIOCTOSIHHBIX MAarHUTOB, JCHUCTBUS
MAarHATHOTO TOJIA HA MNPOBOJHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHuTa,



CBOMCTBAa 3JEKTPOABUTATEIS] MOCTOSHHOTO TOKa): (POPMYIMpPOBAThH
IPOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY W3 MPEI0KEHHOTO
000pyI0BaHUs, OMHUCHIBATH XO/1 OMbITAa U (DOPMYJIUPOBATH BHIBO/IbI;
BBIIIOJIHATh ~ MPSAMbIE  U3MEPEHUS  TEMIEpPaTypbl, OTHOCUTEIbHOMU
BJIQXHOCTH BO3/lyXd, CHJIbl TOKA, HANOpPSDKEHHS C HCIOJb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
ApYrod € HCHOJB30BAHMEM NPSMBIX H3MEPEHHI  (3aBHCHMOCTH
CONPOTHUBJICHUS NIPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAHM IIOIEPEYHOIO
CEUEHMSI U YACIBHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 Yepe3 TMPOBOJHHMK, OT HANpsOKEHWs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEAOBATEIbBHOIO M NApaJUIeJIbHOIO  COEIMHEHUMN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], Cleaysl MNPeIoKEHHOMY IIaHy, (PUKCHUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTH B BHUAE TaONMl U TpadUKoOB,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIIEI0BAHMS;

IPOBOANTHh KOCBEHHBIE HU3MEpPEHHs] (PU3MUECKUX BEIUYUH (yAeJbHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBIEHUE TMPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOTIO TOKA): IUIAHUPOBATh M3MEPEHUs, cOOUpaTh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIElysl MPEJIOKEHHON MHCTPYKLUU, U
BBIYHCIISATH 3HAYCHNUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH IpH paboTe C J1abopaTOpHbIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMINBI  JEUCTBUS HU3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOHl Ha UX oOmucaHus (B TOM YHCIE:
CUCTEMa OTOIUICHUS JAOMOB, TUTPOMETp, MapoBas TypOHMHA, aMIEepMETp,
BOJIbTMETP, CUETYMK JIIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPDI), STEKTPUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENb IOCTOSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHMSL O CBOMCTBAaxX (PU3MYECKUX SBJICHUM U HEOOXOAMMbBIE
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKHE YCTPOWCTBA M HW3MEPHUTEIBHBIE
npuOoOpbl MO CXeMaM M CXEMAaTU4YHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETp, TEPMOC, MCUXPOMETP, TMTPOMETP, JIBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbI AJIEKTPHUUECKUX
LEenel ¢ MOCIeA0BATENbHBIM U MApaIEIbHBIM COEIMHEHHEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS IJIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUS (PU3MUECKUX 3HAHUNW B IOBCEAHEBHOMN
KU3HU JIs1 oOecrieyeHus: 6€30MacHOCTH IpH OOpallleHuy ¢ MpudopamMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHHs 3I0pPOBbI U COOJIOACHUS
HOPM 3KOJIOTUYECKOTO TIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HMHPOpMALMM (PU3NYECKOTO COAEpNKaHUSI B
HNutepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTOTHUTENbHBIX ~ MCTOYHUKOB  BBLACIATH HMH(OpMALUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
JTUTEPATYPY  (PU3UYECKOTO  COJAEpKAHMS, CHOPABOYHBIE MaTepHUalbl,
pecypcesl cety MIHTEepHET, BiIaeTh NpUEMaMHi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi UHGOPMALUU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHUS,
o0o6mass wHOOpPMALIMIO M3 HECKOJBKHUX HMCTOYHHKOB (DU3UYECKOTO
COlEp)KaHUs, B TOM 4YHUCJIE€ MyOIMYHO NPEACTaBIATh PE3yIbTaThl
IIPOEKTHOW WJIM UCCIEAOBATEIbCKOU NEATEIBHOCTH, IPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TMOHATUHHBIA ammapar Kypca (U3UKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALINEM;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesiTh OO0S3aHHOCTH B TPYINIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJja4aMU, CIEIUTh 3a BBIIIOJHEHUEM IIJIaHA JEHCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIAJ B
NEATEIBbHOCTD IPYIIbI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aUMOJIEVICTBHUE,
MPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIy o0yueHus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHU:

UCIIOJIB30BaTh MOHATHSA: CHCTEMa OTCuU€Ta, MarepualbHas TOYKa,
TPAeKTOpPHsI, OTHOCUTEILHOCTh MEXAHWYECKOTO NBIDKCHHS, Jehopmarius
(ympyrasi, mjiacTU4eckas), TpPEeHHE, IEHTPOCTPEMHUTEIIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTU TBEPIOTO Tesla, pAaBHOBECUE, MEXaHUYECKUE KOJEOaHUs U
BOJHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, IICKTPOMArHUTHBIC BOJHBI,
IKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTbD,
CHEKTPhl UCIYCKAaHUsl W MOTJOLIEHUA, allb(a, OeTa- U raMma-u3IyyeHus,
M30TOIIBL, IAEPHASI JHEPreTHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE MPSIMOJUHEHHOE ABMXEHHE, CBOOOIHOE
NajJIeHUue Tell, pABHOMEPHOE JIBUKEHUE MO OKPY>KHOCTH, B3aMMOJIEHCTBUE



TeJ, peakTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JIBIXKEHHE, OTPA’KEHUE
3BYyKa, NPSIMOJIMHEWHOE PacinpoCTpaHEHUE, OTPAXKEHUE U MPETOMIICHHE
CBETAa, IIOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE OEIOro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX IIBETOB, JHUCIEPCHS CBETa,
€CTECTBEHHasl PaJUOaKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITy4YEHHUsI) IO ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUH B
OKpy>XaromeM Mupe (B TOM 4YHcie (u3nyecKkue SBICHUS B TMPUPOJIE:
MPWINUBBI U OTIUBBI, ABMKEHUE T1aHeT COTHEYHON CHUCTEMbI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B TPHUPOJAE, OMOJIOrMYECKOe IEHCTBHUE BHUIUMOIO,
yAbTPaduOIETOBOTO W PEHTTEHOBCKOTO M3JIYyUYCHHM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4Yd, PaJUOAKTUBHOE H3IIyUEHHUE
MPUPOJHBIX MHUHEPAJOB, [JIEUCTBUE PANMOAKTUBHBIX M3Iy4eHUH Ha
OpraHu3M 4eJIOBeKa), MpU ATOM NEPEBOJUTH MPAKTUYECKYIO 3aady B
y4eOHYI0, BBIJCNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh MU3yYEHHbIE CBOICTBA Tel U (PU3UUECKHE SIBICHUS, UCTIOIb3YS
¢dbu3nyeckrue BEIWYUHBI (CpEHSAsS W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MepeMellleHue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHMS, CWia YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tela, HMIIYJIbC CHJIBL,
MexaHudeckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAS JHEpPrus Teda,
MOJHITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HEPTUsl CHKATOU
NPYKUHBI, KHHETHYECKas SHEpPrus, IOJHAs MEXaHW4YecKas >SHEeprus,
NEePUOJ U 4acToTa KojeOaHuH, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, NOKAa3aTelb MPETOMIIEHUS CPENIbl), IPU ONMHUCAHUU
MPaBUIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCMOJIb3YEMbIX BEIUYMH,
0003HAaYeHUsI ¥ EIMHULIBI (PU3NYECKHX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEJIMYUHY C JIPYTUMH BEIMYHMHAMU,
CTPOUTH TpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3UUECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruHu, 3aKOH BCEMHPHOIO TATOTEHUS,
NPUHIMUI CYNEPHO3ULIHUHA CHJI, IPUHIUI OTHOCUTEIbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSI MMITYJIbCa, 3aKOHBI OTPaXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT0O YHUCEN



IOpU SJCPHBIX PEAKIMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa M 3aIUCBIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YHUCIE U B
KOHTEKCTE CUTyallud NPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BbISABIATH
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JOTMUYECKUX
IIaroB C OMNOpoM Ha 2—-3 HM3y4YEHHBIX CBOMICTBA (U3NYECKUX SIBICHUH,
($U3HYECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (OmMparoluecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (DU3HUECKUE
BEJIMUMHBL: HAa OCHOBE aHallM3a YCJOBHS 3a/ladd 3alHChIBaTh KpaTKOE
YCJIOBHE, BBISIBIISATh HEJOCTAIONIME WM U30BITOYHBIE TAHHBIE, BHIOUPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (pusnueckoin
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU T[OMOIIH
(U3HYECKMX METOAOB, HCIIONb3Ysl ONHMCAHHE HCCIEAOBAHMS, BBIIEIATH
IIPOBEPSEMOE NPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpsJKa
IPOBEJCHUSI  MCCIEAOBAaHUSA, J€JIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U OIBITOB;

MPOBOJUTH OMNbBITHI IO HAOMIOJNEHUIO (PU3NYECKUX SBICHUU WU
¢busnyeckux CBOWCTB Ted (M3y4deHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPrUM, 3aBUCHUMOCTh NEPHUOAA KOJeOaHUN NPYKUHHOIO
MasTHHUKA OT Macchl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCHUMOCTb OT
aMILTUTYAbl MAJIBIX KOJEOAHUH, MPAMOJIMHENHOE PacCpOCTPAHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTP, M3YUYEHHE CBOMCTB M300pa)KeHUS B
IUIOCKOM 3€pKajie U CBOWMCTB M300pakeHUs NpeaMeTa B coOuparolei
JUH3€, HAOJIIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIYUYECHHS):
CaMOCTOATENIBHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOrO Habopa
o0Opy/nOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTarshl,
(GopMyIIMpOBATH BHIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPHUIO MPSAMBIX U3MEPEHUM, ONpeaAesiss
CpellHee 3HAaYeHHE U3MepAeMON BeIMYMHBI ((POKYCHOE pacCTOsHUE
coOuparoieil JTUH3bI), OOOCHOBBIBaTH BBIOOp CMOC00a HM3MEpeHUs
(M3MepUTebHOro Iprbdopa);

MPOBOJUTh MCCIEJOBAaHUE 3aBUCUMOCTEH (PU3MYECKUX BEJIIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHHI (3aBUCMMOCTh IyTH OT BPEMEHHU
IIPM PaBHOYCKOPEHHOM JIBJKEHMHM 0O€3 HadaJlbHOM CKOPOCTH, MEpUoia
Koie0aHUI MaTeMaTH4eCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yrila OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeJoMJIEHUs OT yria



NajJieHus): IUIAaHUPOBATh HCCIIEIOBaHUE, CAaMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (UKCHUpPOBaTh pe3yJbTaThl IOJIYYEHHOM 3aBUCHMOCTHU
(dbu3uYeCKUX BEIWYUH B BHUJE TAaOIUIl U T'padUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM MCCIeT0BaHUS;

IPOBOJAUTh KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEJIUYMH (CperHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KECHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIUEHT
TPEHHUST CKOJBKEHHSA, MEXaHW4ueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHuM MaTeMaTU4ecKoro W TMPYKMHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpAIONIe JIMH3bL, PAJAMOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY WU
BBITIOJHATh U3MEPEHHUs, CIIEeAYys MPEIOKEHHON WHCTPYKIHUU, BBIYHCISATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH MOJYYCHHBIE PE3YIHTATHI C YIETOM
3aJIaHHOM TOTPENIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (DU3MUECKUX MOJeINeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHAas MOJelbh aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIMMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX ONUCAHUSA (B TOM YHCIE:
CIUIOMETp, NOATYMKH TIOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEPHUCKOM, QoToanmapaT, ONTHUYECKUE CBETOBOJHI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOAuMble  (PuU3MUYECKUe
3aKOHOMEPHOCTH,

MCIIOJIb30BaTh CXEMbI i CXEMAaTHUHBIE PUCYHKH M3YUYEHHBIX TEXHHUYECKHX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300pAKEHUI B IJTIOCKOM 3€pKajie M cOOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWHPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HM 11 oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHHH ¢ IPUOOpaMu U
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUs 3JI0OPOBbS W COONIOJACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIIEH cpeie;

OCYIIECTBJIATh TMOUCK HHpoOpManuu (U3MUECKOTO COJEpKaHUS B
WNuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpoC, HAXOAUTh



INyTH ONpeeNIeHUs] JOCTOBEPHOCTH MOJyY€HHON MH(OpMalMu Ha OCHOBE
MMEIOIUXCS 3HAHUH U JOIOJHUTEIBHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHIMOJIHEHUH YYEOHBIX 3alaHUi HAY4YHO-TOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJAEPKAHMS, CIPABOYHBIE MaTepHAaIbl,
pecypcsl cetu MIHTEepHET, Bi1afieTb NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBbIE MHUCHMEHHBIE M YCTHbIE COOOLIEHUS HAa OCHOBE
uH(pOpPMAIMU W3 HECKOJIBKUX HCTOYHHKOB (PU3UYECKOTO COJEpKAHMS,
nyOJIMYHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM HIIM UCCIIEI0BATENIbCKON
NEATEIBbHOCTH, IMPU 3TOM TI'PaMOTHO  HCIIOJIb30BaTb  M3YYECHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasziena (U3MKH U COMPOBOXKAATH
BBICTYIUIEHHE Mpe3eHTaleil ¢ Y4ETOM OCOOEHHOCTEH ayIauTOPHH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ieioB U TeEM (undposBbie)
KoHTpoJbHBI IIpakTHYeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
e padoThlI padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B IO3HAHUHU OKPYKAKIIEr0 MUpa
bub6nmnoreka [JOK
1.1 O - 2 0 0
M3HKA = HayKa O pHpoae https://m.edsoo.ru/7f416194
bubnnoreka [IOK
2 O 2 1
! HBHHCCIHIE BEIIHHIbL 0 https://m.edsoo.ru/7f416194
. bubnuorexa [JOK
1.3 EcrecTBeHHOHAay4YHBI METO/T TO3HAHUSA 2 0 1 hitns://m_ edsoo /7416194
Hroro no pazneny 6
Pa3znea 2. IlepBoHayasibHbIEe CBeJAEeHUSI 0 CTPOCHUM BellecTBA
bu6mmoreka [IOK
. 1
2.1 Crpoenne pemectsa 0 0 https://m.edsoo.ru/7f416194
29 JIBm>KeHre 1 B3aUMOICUCTBUE YaCTHUII ) 0 | bubnmoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubnnoreka [IOK
2. A 2 0
3 IDETATHbIC COCTOAHA Berliecta 0 https://m.edsoo.ru/7f416194
Hroro no pazaeny 5
Paznen 3. /IBu:keHUe U B3auMojeiicTBHE Tel
bu6 OK
3.1 Mexanuueckoe ABUKECHUE 3 0 0 nosmoreka L{

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




bu6nmoreka [JOK
32 Hrepuus, macca, moTHOCTE 4 ! https://m.edsoo.ru/7f416194
bu6nuorexa [JOK
3.3 Cuua. Brer cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nen 4. /laBienne TBEPABIX TeJl, :KUAKOCTENH U ra3oB
41 [aBnenue. Ilepenaua naBineHus: TBEPABIMU 3 0 bubmuorexa [JOK
' TeJIaMH, )KUJKOCTIMH U ra3amMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 JlaBIICHHE KHKOCTH > 0 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
4.3 ATmoceproe nasnerHe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYyKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3zgea 5. PaboTa u MOIIHOCTH. JHEPrus
bu6mmoreka [IOK
> Pabora i mommocTs 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [{JOK
32 TpocThie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexaiieckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 68 12




8 KUIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeruioBble siBJIeHUS
. bubnuoreka [JOK
1.1 CrtpoeHue U CBOMCTBA BEIECTBA 7 0 0 https://m.edsoo /7418 1 ce
bu6nuoreka [IOK
12 Teruiosbie mporeccy! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyecKkue 1 MAarHUTHbIE SIBJIEHUS
DnexTpuyecKue 3apsaabl. 3apsKEHHBIE Tena bu6muoreka LIOK
2.1 . 7 0 1
U UX B3aUMOJICMCTBHUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [JOK
2.2 ITocTOSIHHBIN 2IIEKTPUYECKUN TOK 20 2 7 https://m.edsoo /74181 co
bubnuorexa [JOK
2.3 MarHTHBIC ABICHHA 6 ! L3 https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
24 DMEKTPOMATHHTHA HH KIS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM (ungposBbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMmsblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. Mexannueckue siBJ1eHUSA
MexaHn4ecKoe ABHKEHUE U CIIOCOOBI €ro bubnuoreka [JOK
1.1 10 0 1
OonmucaHus https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.2 B i 20 1 3
SAIMOACHCTBHIE T https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 0 3
p https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannuyeckue Koje0aHUs U BOJHBI
but6mmoreka [JOK
2.1 M
CXHMICCKHC KONCOAHMS 7 0 3 https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
2.2 M . 1
CXGHMYECKHE BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DieKkTpoMarHuTHOE MOJi€e U 3JIEKTPOMATHUTHbIE BOJIHBI
31 ONEKTPOMarHuTHOE I0JIE U 6 0 5 bubmuoteka [IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




but6mmoreka [JOK

4.1 3aKOHBI PacCIpOCTpaHEHHUS CBETA 6 2 hits://m.edsoo. ru/7f4 1 ada6
bu6nuoreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHE TPUOOPHI 6 3 hits://m.edsoo ru/7#4 1 ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 hitos://m.edsoo.ru/7f41 ada6
Hroro no pazneny 15
Pa3nes 5. KBanTOBBIC IBJICHHSA
but6mmoreka [JOK
5.1 Hcnyckanue u norjioneHrne cBeTa aroMoM 4 1 hitps://m.edsoo. ru/7f41 ada6
bu6nuoreka [IOK
32 CTpocHHe aTOMHOTO s1pa 6 ! https://m.edsoo.ru/7f41ad4a6
bubnuoreka [JOK
5.3 S nepHbie peakuumn 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. [loBTOpHTEIbHO-0000111AK0IUI MOAYJIb
[ToBTOpenue u 0000IIEHUE CONEPIKAHUS bubnuoreka IIOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IIJTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos JIeKTPOHHbBIE
mu(ppoBbIe
Nen/m | Tema ypoka Konrpoabubie | TlpakTuyeckue
Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypcsbl
®dusuka — Hayka o npupoje. ABneHus
| yka 0 tipup | 0 0 Bubmiorexa [IOTT
npupoisl. DU3NUEeCcKue SIBICHUS
Mexanuveckue, TEIIOBbIC, HIEKTPUUESCKIE
2 \ » ISP ’ 1 0 0 Bu6nuotex LOIT
MarHuTHBIE, CBETOBBIC, 3BYKOBHIC SIBJICHUS
3 du3NYEeCKUe BEIMYMHBI U UX U3MEPEHUE | 0 0 bubmuoteka [{OI1
Ypoxk-uccnenoanue "N3mepenue
4 TeMIepaTypbl IPU MTOMOIIU KUJIKOCTHOTO 1 0 1 bubmuoteka [{OI1
TEPMOMETPA U IaTUYUKA TeMrepaTypol"”
Kaxk ¢usuka u qpyrue ecteCTBEHHbIE HAYKH
M3y4aroT npupoay. EcrecTBeHHOHAYYHBIN bubnmorexa [JOK
5 1 0 0
MeToJ1 no3HaHusl. Onrcanue PU3nYecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUU C IIOMOILLIO MOJEEH
VYpok-uccnenoanue "[IpoBepka rurnoTessl:
JAJIbHOCTH TOJIETA IIapUKa, MYIEHHOTO
6 puka, 1y 1 0 1 bubaunoreka L[OIT
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIlIe
BBICOTA MycKa"
Crpoenue BemiecTBa. ONBITHI,
7 OKa3bIBAIOLINE TUCKPETHOE CTPOCHHE 1 0 0 bubmmorexa LIOK
JTOKA3bIBAIOIINE TUCKPETHOE CTPOCHH
p P https://m.edsoo.ru/ff09fe0a
BELIECTBA
bubnmnoreka [JOK
8 JIB>KeHre YacTHI] BEIIECTBA 1 0 0 1

https://m.edsoo.ru/ff0a013e




ypOK-I/ICCJ'Ie,HOBaHI/Ie «OMnBITH IO

9 HaOJIOJICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUS BEIIECTBA
B3anmocBs3b MEXIy CBOMCTBAMH BEILIECTB B
1 Pa3HBIX arperaTHbIX COCTOSIHUSX U UX bubnumorexa [IOK
ATOMHOMOJIEKYJIIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIbI
12 Mexanuyeckoe aABuxeHue. PaBHoMepHOe 1 bubnmnorexa [JOK
HEPAaBHOMEPHOE JIBMKEHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [JOK
13 CxopocTb. EAuHUIIBI CKOPOCTH
P S P https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHU JBUKECHUS bubmorexa HOK
Y P https://m.edsoo.ru/ff0a0ae4
Wuepuus. 3axon nnepuuu. Bzaumoneiicraue
15 TE€J KaK MPUYUHA U3MEHEHHS] CKOPOCTHU bubmorexa HOK
P P https://m.edsoo.ru/ff0a0c10
JIBYKCHUS Tl
IInotHOCTH BeliecTBa. Pacuer mMacchl u bubmuorexa [{OK
16
o0beMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas paborta «OnpeneneHue
IJIOTHOCTHU TBEPIOTO TEIa» ’
18 Pemenue 3amau o teme "[1M10THOCTE bubmnoreka IIOK
BemiecTra” https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTUKa B3aMMOICHCTBHS
ten. Cuia ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «3ydenue
20 3aBUCUMOCTH pacTsokeHus (aedopmariim)

MIPYKHUHBI OT NPUJI0KEHHON CUIIBD»




21

SBnenue Tarorenus. Cuna TSHKECTH

CBs13b MEXly CHIION TSKECTH U Maccou

22 enra. Bec tena. Pemnrenne 3aga4d mo teMe bubmorexa HOK
Tea. Tena. Pemrenn 9 10 TEM
8 https://m.edsoo.ru/ff0al778
"Cua tsxkectn"”
Cuiia TsSKeCTH Ha APYTHX IJIaHeTax. bubnnoreka [JOK
23
OuU3NYECKUE XaAPAKTEPUCTUKH IUTAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Wsmepenne cuil. JlnuaamomeT
p A p https://m.edsoo.ru/ff0al8cc
75 B it Bbub6mmorexa [JOK
ec Tena. HesecomocThb
https://m.edsoo.ru/ff0al778
2% CrnoxxeHue IByX CHJI, HallPaBJIEHHBIX IO bubnuorexa [IOK
OJIHOM mpsiMOM. PaBHOAECHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70
7 Pemenue 3amau mo treme
"PaBHoaeiicTBytomIas cun”
TpeHue CKOJIbKEHUS U TPEHUE TOKOSI. bubnuoreka [IOK
28
Tpenue B IpUpOAE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabdota «3yuenue
79 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bu6mmoreka [IOK
CHJIBL JaBJICHHS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOIINXCS TOBEPXHOCTEM»
30 Pemenue 3agad Ha onpeneneHue
PaBHOJIEVCTBYIOIIEN CHJIBI
Pemenue 3agau mo temaM: «Bec Tenay,
31 «I'padrueckoe m3o0pakeHue C brbmmorexa [OK
AYECKOE U JKEHHUE CUIT»,
P vp https://m.edsoo.ru/ff0alde0
«Cuibl», «PaBHOJICUCTBYIOIIAS CHID)
KonTponbhas padbota no temam:
32 «MexaHn4ueckoe JABKeHne», «Macca,

IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe




I/I306pa)KeHI/Ie CHID», «CHIIBD

Jasnenue. CriocoObl yMEHBIIICHHS U bubnmoreka [[OK
33
YBEJIWYCHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBUCUMOCTD JIaBJICHUS Ta3a bubmuoreka [JOK
0T 00BEMa, TeMIIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBiieHUs TBEPABIMU TEIIAMH, bubnuorexa LIOK
KUIKOCTSAMU U razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
16 JlaBiaeHue B )XUAKOCTHU 1 ra3e, BBI3BAaHHOE bubmuorexa [JOK
JICHCTBUEM CUJIBI TSIKECTU https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBieHue B bubmuoreka [{OK
SKHIKOCTH U rase. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bubmnoreka [IOK
38 Coo6
OODIHATOTIICCA COCY AN https://m.edsoo.ru/ff0a2970
39 I'mppaBnmueckuii mpecc bubmorexa HOK
AP P https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBOM KUAKOCTHBIN
Hacoc
Atmocdepa 3emmn. [IpuanHb
41 CYyIIIECTBOBAHMS BO3IYIITHOW 000IOUKHI bubnuorexa [JOK
3emut. 3aBUCUMOCTBH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2bS5a
JABJICHUSI OT BBICOTHI HAJl YPOBHEM MOPS
bubmnoreka [IOK
42 Be LA e
€ BO31yXa. ATMOCHEPHOE JiaBIeHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdeproro napinenus. OnbIT bubnuorexa [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHSI OT bubnnoreka [JOK
BBICOTHI HaJl YPOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepons. ATmochepHoe bubnnoreka [JOK




JaBJICHUC HA PA3JIMYHBIX BbICOTAX

https://m.edsoo.ru/ff0a2fc4

Pemenune 3amau mo reme "AtMmochepHoe

46 "
JIaBIICHUE
JleficTBHE )KMAKOCTH 1 ra3a Ha
47 MOTPYKEHHOE B HUX TEJI0. ApXHUMea0Ba bubmorexa HOK
Py - AP & https://m.edsoo.ru/ff0a3276
cuiia
JlabGopaTopHas pabora «OnpeneneHue
48 BbITaJII)KI/IBEIO 5171 CUJIBI GI§CTB IolIeH Ha bubmorexa HOK
B de YIot https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPY>KEHHOE B JKUJIKOCThH)»
JlabopaTopHas paboTa 1o Teme
49 «HccneqoBanue 3aBUCHMMOCTH Beca Teja B bu6mmoreka [IOK
BOZIE OT 00BbEMA MOTPYKEHHOU B HKHUAKOCTH https://m.edsoo.ru/ff0a3514
YacTH TeJay»
bubmuoreka [{OK
50 [1naBanue ten
https://m.edsoo.ru/ff0a3a96
JIaboparopHas pabota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpejeneHue e€ rpy30noabEMHOCTH"
Pemenue 3agau no remam: «IlnaBanue
52 cynoB. BozgyxomnaBaaue», «JlapneHue bubmotera [JOK
YHOB- Y N https://m.edsoo.ru/ff0a3654
TBEPIBIX TEJ, KUJKOCTEH U Ta30B»
bu6mmoreka [JOK
53 Mexanudeckas paborta
p https://m.edsoo.ru/ff0a3f82
bubmuoreka [{OK
54 MomHOoCTh. EAMHUIIEI MOIITHOCTH
H FHTHLL . https://m.edsoo.ru/ff0a3{82
55 VYpok-uccnenoBanue "Pacyér MOIIHOCTH,
pa3BuUBaeMoOM MpHU NOIBEME 10 JieCTHULIE"
56 [Ipoctelie Mexanu3msl. Peruar. PaBHoBecue




CWJI Ha pblyare

KontponsHas padora no teme «/laBienue

57 TBEPJIBIX TEJN, KHUIKOCTEH 1 ra3oBy / 0
Bcepoccuiickas nmpoBepouHas padboTa
PesepHbiit ypok. Pabota ¢ Tekcramu mo

58 TeMe «JlaBieHue TBEPIBIX TE, )KUJIKOCTEH U 0 bubnmorexa [JOK
ra3oB» / Becepoccuiickas npoepouHas https://m.edsoo.ru/ff0a4ffe
pabora
Pbruaru B TexHUKe, OBITY U IPUPO/IE.

59 JIaGoparopHas a6’0Ta <<};/ICCJII:;IIIZ)B3.HI/IG 0.5 bubmmorexa LIOK

P . PP ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara»

60 Pemenne 3anau 1o teme «Y cloBus 0 bubmuoreka [{OK
paBHOBECHS phrIyara https://m.edsoo.ru/ff0a48a6
KoaddutmenT noneznoro neincTBust

61 Mexanu3ma. Jlaboparopnas pabota 0.5
«M3mepenne KI1/] HakIOHHON MIIIOCKOCTH

2 Pemenue 3amad mo teme "Pabora, 0 bubmnoreka [IOK
MomHocTh, KIT/" https://m.edsoo.ru/ff0a4c48

63 Mexanndeckas sHeprus. Kunerndeckas u 0 bubnnorexa [IOK
MOTEHIMAIbHAS YHEPT U https://m.edsoo.ru/ff0a4252

64 3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTUU 0 bubmmorexa HOK

P P https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 10 TEME
"DKCrepUMEHTaIbHOE OIpEIETICHHE

65 W3MEHEHUSI KHHETUYECKON U 1
MOTEHITUATFHOM SHEPTUH MPU CKATHIBAHUH
TeJa MO HAaKJIIOHHOM 1uiockocTy"

66 KonTposnbHas pabora o teme «Pabora u 0




MOIIHOCTB. 9Hepm;1»

PeseprubIit ypok. Pabota ¢ Tekctamu mo

67 1 0
teme "Pabora. MomHocTs. DHeprus"
68 PezepsHblil ypok. Pabota ¢ TekcTamu mo | 0 bubnuoreka [IOK
teme "MexaHnuueckoe JBHUKeHHE" https://m.edsoo.ru/ff0adee6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
uudgposbie
Nern/m | Tema ypoka Konrpoabubie | TlpakTuyeckue
Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
1 KUHETHYECKOW TEOPUHU U UX OTBITHBIC 1 0 0 bubmmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1 0 0
3 Mopaenu TBEPIOTO, JKUJIKOTO U | 0 0 bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUI BEIlIecTBa https://m.edsoo.ru/ff0a540e
OObsicHeHne CBOMCTB TBEPAOTO, )KUJIKOTO U
4 ra3o00pa3HOro COCTOSHUI BellecTBa Ha | 0 0
OCHOBE MOJIOKEHUI MOJIEKYJISIPHO-
KUHETUYECKON TEOpHUH
bubnnoreka IIOK
5 Kpucrannmueckue u amopdnsie Tena 1 0 0
p pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaNWUISIPHOCTD. | 0 0 bubnuorexa [JOK
IToBepXHOCTHOE HATSIKECHUE https://m.edsoo.ru/ff0a5530
bu6mmoreka [JOK
7 TemnoBoe pacmMpeHne u cxaTue 1 0 0
P P https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBsi3b TeMIiepaTyphbl CO | 0 0
CKOPOCTBIO TETJIOBOTO BUKEHHSI YACTHII
9 Buytpennss sneprus. CnocoObl U3MEHEHUs | 0 0 bubnnorexa [IOK
BHYTPEHHEHN YHEPrun https://m.edsoo.ru/ff0a5c60
bubnnorexa [IOK
10 Bunel Ternonepenauu 1 0 0 1

https://m.edsoo.ru/ff0a6412




11

VYpok-koupepennus "[IpakTnueckoe

HCIIOJIb30BaHNE TEIIOBBIX CBOMCTB BCIICCTB

U MaTepUasoB B LIEJsX IHeprocoepexeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a65c0

12 KonnuectBo Temnotsl. Y nenbHast bubmuoreka [JOK
TETJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHE TEIIOBOTO OaaHca. bu6mmorexka [IOK
TemooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparophas pabota "HccienoBanue
14 SIBJICHUS TETNIOOOMEHA MPU CMEIINBAHUN bubmorexa HOK
. . p | https://m.edsoo.ru/ff0a6a98
XOJIOHOU U Topsiueit BOJbI
Pacuer konuuecTBa TEIIIOTHI,
15 He0oOXOUMOTrO JIJIsl HATPEeBaHUA Tela U
BBIJIEJISIEMOTO UM MPU OXJIAKJIECHUU
16 JlabopartopHas pabota "OnpeneneHue bubnnorexa [IOK
yIEeIbHOM TEIJIOEMKOCTH BelecTna' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBa. Y IeJbHas TEIIoTa bubnuorexa [JOK
Cropanust https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpIEBaHNE
18 KPUCTAJUIMYECKUX TeJl. Y JeNIbHAS TEIUIOTa bubmorexa HOK
P ' https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JlaboparopHas pabdora "Onpenernenue bubnnorexa [JOK
yAEJIbHON TEIUIOTHI MJIaBJIeHUs Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapoobpazoBanue 1 KOHICHCAIIHS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHast Teriora
)1 mapooOpa30oBaHus U KOHICHCAIIUH. bubnnorexa [HOK

3aBUCHMOCTb TCMIICPATYPhI KUIICHHUA OT
aTMOC(i)epHOFO JaBJICHUA

https://m.edsoo.ru/ff0a786¢




BrnaxnocTs Bo3ayxa. Jlaboparopnas pabota

22 "Onpenesnenne OTHOCUTENBHON BIIaXKHOCTHU bubmmorexa LIOK
p | https://m.edsoo.ru/ff0a7628
BO3JlyXa

7 Pemenue 3amay Ha onpeneneHne BIaKHOCTH
BO3JIyXa
[TpuHIHMITEI paOOTHI TETIJIOBBIX IBUTATEIICH.

24 [TapoBas TypOuna. /IBurarenb BHyTpEHHETO
CropaHus

25 KII TermoBoro nBurarens. TemnoBsie bubmuoreka [JOK
JIBUTATEIIA U 3a1IUTa OKPYKAIOMIEH Cpeabl https://m.edsoo.ru/ff0a7c7¢c

2% 3aKOH COXpaHEHUs U MPEBPAILEHUs SHEPTUU
B TEIUIOBBIX IIpOLIECcCax
[ToaroToBka K KOHTPOJIBHOM paboOTE MO TEME

27 "TemoBble ABlIeHUA. M3MeHenne bubmmorexa [TOK

T . https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHUM BEIEeCTBa
KonTponbhas pabora no teme "Temnossie
28 siBiIeHUs. MI3MeHeHne arperaTHbIX bubmmorexa [TOK
T " P https://m.edsoo.ru/ff0a86ae
COCTOSIHHH BeIeCcTBa

29 Dnektpusainus Ten. [[Ba pona
AIEKTPUIECKUX 3aPSI0B

30 VYpok-uccrnenoBanue "IneKTpu3aIus Tl
MHAYKIHMENW U IPU CONPUKOCHOBEHUH"

31 B3anMopeiicTBue 3apsyKeHHBIX TeJl. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuyeckoe nose. HanpsxkeHHOCTb

32 IEKTPUUYECKOro mois. IIpuHmun bubmmorexa LIOK

p P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3ULINH JIEKTPUUYECKUX MOJIEH
33 Hocurenu snekTpuyeckux 3apsaoB.




DneMmeHTapHbIi 3apsia. CTpoeHue aToMa

34 [TpoBOAHHUKY U AMDIIEKTPUKHU. 3aKOH 0 bu6nmorexa [JOK
COXPaHEHUS JIEKTPUUECKOTO 3apsIa https://m.edsoo.ru/ff0a8ef6
35 Peurenue 3a1au Ha mpUMEHEHUE CBOMCTB 0 bu6nmoreka [JOK
JJIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEeKTpUUYECKUH TOK, YCIIOBUS €TI0
36 cyuiectBoBaHus. IcTouHuku 0 bubmorexa HOK
y ' https://m.edsoo.ru/ff0a95a4
3IEKTPUUECKOTO TOKA
bu6nuoreka [JOK
37 EHCTBUS DJIEKTPUUECKOTO TOKA 0
A p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOTO I10JI Ha IPOBOJIHUKU U 1
TUBJIEKTPUKH"
39 DNEeKTPUYECKUI TOK B METaJLIax, 0 bubnuorexa [JOK
JKUIKOCTSIX U rasax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas LENb U €€ COCTaBHbIC YaCTH 0
A1 Cuna toxka. JlabopaTtopHas padora 0.5 bubnuorexa [JOK
"M3Mmepenue u peryaupoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnexTpuyeckoe HanpspkeHue. BonbtMerp.
42 JlaboparopHas pabota "M3mepenue u 0.5 bubmmorexa [IOK
PATOpHaz p "p ' https://m.edsoo.ru/ff0a9%¢14
peryiaupoBaHue HAMPSHKEHUS
43 CornpoTuBiieHHE POBOAHUKA. Y ACIBHOE 0 bubnnorexa [HOK
COIIPOTHBJICHUE BEIIECCTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh
44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubnuorexa [{OK
MPOBOJIHUKA OT €0 JJIMHBI, IUIOMAAU https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHus: U Marepuana”
45 3aBUCUMOCTD CHUJIBI TOKA OT HaIPSKEHMUS. 0 bubmuoreka [{OK




3akon Oma Jy1s ydacTKa 1enu

https://m.edsoo.ru/ff0aa44a

JlabopaTtopHas pabota "HccnenoBanue
3aBHCUMOCTH CHJIBI TOKa, HIYIIETO Yepe3

bubmnoreka [IOK

46
PE3UCTOP, OT COMPOTUBIIEHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3nucTope”
47 [TocnenoBarenbHOE U MapaieIbHOE
COCTMHEHUSI TIPOBOTHUKOB
Jlaboparophas padota "IIpoBepka npaBuia
43 CJIOKEHUS HAMPSHKEHUN MPU bubnnoreka [JOK
IIOCIE€A0BATEIBHOM COCIUHEHUHN JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlabopaTopHas padota "IIpoBepka nmpapuiia
49 s cfmm IiOKaIrJI U I1a aJIJP;GJIBEOM ’ bubmorexa HOK
s p p | https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pemenue 3amau Ha npumeHenue 3akoHa Oma bubnnorexa [IOK
JUTSL Pa3iIMYHOTO COEUHEHMS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH 2JIEKTPUYECKOTO TOKA. bubnnoreka [HOK
3akoH [xoyns-Jlenna https://m.edsoo.ru/ff0ab124
5 JlaboparopHas pabdora "Onpenernenue bubnuorexa [JOK
PpaboThl U MOIITHOCTH AJIEKTPUUECKOTrO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUYeCKue UEenH U MOTpeOUTEIN
53 ANEKTpUIecKoii SHepruu B ObITy. KopoTkoe bubmmorexa [IOK
p P y- ROp https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 ITocTossHHBIE MArHUTHI, UX B3aUMOICHCTBHE
55 Ypok-uccnenosanue "M3ydenne nonein bubnnorexa [IOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
56 MarnuTtHoe 1oie. MarauTHoe noJie 3eMJIn | bubnnoreka IIOK

€ro 3Ha4YCHUC IJId )KU3HU Ha 3emie

https://m.edsoo.ru/ff0acOba




[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe
"DnexkTpuyueckue 3apsaabl. 3apsIKCHHbIEC Tela

bu6mmoreka [JOK

57 0
" ux B3aumoaenctsus. I[locToSHHBIN https://m.edsoo.ru/ff0abd2¢c
AJIEKTPUUYECKUNA TOK"
KonTponbhas pabota no teme
"DnexkTpuuecKue 3apsaabl. 3apsIKCHHBIC Tesla
58 " ux B3anMoaeiicTBus. IlocTOSHHBIN 0 bubmmorexa [TOK
_ " N https://m.edsoo.ru/ff0abea8
anekTpudeckuii Tok" / Becepoccuiickas
IpoBepoyHasi paboTa
PesepaHbIit ypok. Pabota ¢ Tekcramu mo
" . . " bubmnoreka [HOK
59 teMe "I1oCTOSIHHBIN ANMeKTpUIeCKuil TOK" / 0
5 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas nmpoBepouHasi pabota
OmnsIT Opcrena. MarauTHoe nosue
60 a11e ecKoro Toka Ma o€ mnojue 0 bubmmorexa LIOK
JIEKTPUIECKOTO TOK THUTHOE TT0JT
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHue PEeKTPOMArHuTOB B TEXHUKE.
61 JlaGoparopHas pabota "M3yuenue aevic 0.5 bubmmorexa LIOK
TOpHAst T YeHUe ACUCTBUS .
patop p Y | https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO T0JISI Ha MMPOBOJIHUK C TOKOM
DNEKTPOABUTATEIb IOCTOSTHHOTO TOKA.
Hcnons3oBanue 31€KTpOABUraTeIc B
62 TEXHUYECKUX YCTPOUCTBAX U HA 0 bu6nuorexa [IOK
Tpancmopre. JlabopaTopHas padora https://m.edsoo.ru/ff0ac86¢
"KoHcTpyupoBaHue u u3y4eHue paboThl
aeKTpoBUraTess"
63 OmnpbiTel @apazest. 3aKOH 3JIEKTPOMArHUTHOM 0
nHaykuuu. [Ipasuno Jlenua
64 Onekrporeneparop. CrocoOsl MOTydeHUs 0

BHeKTpI/ILIeCKOI\/f 9HCPIHH. QHCKTPOCTaHLII/II/I




Ha BO30OHOBJISIEMBIX HCTOYHHKAX OHCPIruun

[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe

65 n n 1 O
DNEKTpUYECKHUE U MAarHUTHBIC SIBIICHUS
KonrponsHas padora no Teme bub6nmoreka [IOK
66 1 0
"DeKTpUUeCKrEe U MarHUTHBIE SIBJICHUA" https://m.edsoo.ru/ff0acb14
PezepBHblii ypok. Pabota ¢ TekcTamu mo bubnuorexa [IOK
67 1 0
teMe "TemioBble siBneHus" https://m.edsoo.ru/ff0acc5e
68 PeseprHbIit ypok. PaboTta ¢ Tekctamu o | 0
TeMe "MaruurtHele siBjieHus"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5




9 KUIIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
Ne undgposbie
Tema ypoka KoHTpobHBI IIpakTuyeckune
n/n Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypchbl
1 Mexannueckoe qBHKeHUE. MarepuanbHas 1 0 0
TOYKa
Cucrema orcuera. OTHOCUTEIHLHOCTD bubmuoteka [JOK
2 1 0 0
MEXAHHUYECKOT0 JABHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOJIMHEIHOE ABHUKEHHE 1 0 0 bubmorexa HOK
p p A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE IPSIMOTHHEWHOE IBHKEHUE. 1 0 0
CpenHsis 1 MTHOBEHHAsI CKOPOCTh
5 IIpssMonHENHOE PAaBHOYCKOPEHHOE 1 0 0 bubnnorexa [JOK
JIBIKEHUE. Y CKOpEeHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb NPSIMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUS. [ paduk 1 0 0
CKOPOCTH
JlabopaTtopHast pabota "Ornpezenenue
7 CKO peHI/ISII) TGJ‘IEII) pH aBHOpCKO SHHOM 1 0 1 bubmorexa OK
yerop pup . yerop | https://m.edsoo.ru/ff0adb18
JIBMOKCHUH 10 HAKJIOHHOM TIIIOCKOCTH
8 CBoOoaHoe majenue teia. OnsITh [amunes 1 0 0
PaBHOMEpHOE IBIKEHUE TIO OKPYKHOCTH.
9 ITepuon u yacTora oOpamenus. JInneiHas u 1 0 0 bubmorexa HOK
pHOA pait ) https://m.edsoo.ru/ff0ael76
YIJIOBast CKOPOCTH
10 [leHTpOCTpEMUTENBHOE YCKOPEHUE 1
11 [Tepssiii 3akoH HeloTona. BekTop cuiibl 1 bubnnoreka [IOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroTOHA. bubnnorexa [HOK
PaBHoOpelicTBYOIIIASA CHIla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH Herotona. Cynepno3uius cui E;ﬁj;lrf:;;gzifoae%z
14 Pemenue 3aay Ha IpUMEHEHUE 3aKOHOB bubnmoreka [JOK
HproTona https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka fgfj/ilif:gsac)gr?ﬂfmaeca 5
16 Pemenue 3anad no reme «Cuna ynpyroctim»
17 JlabopaTtopHas paborta «Ornpenenenue bubnmoreka [JOK
JKECTKOCTHU IIPY>KUHBI https://m.edsoo.ru/ff0aee28
bubnmoreka [JOK
18 Cuna Tpenna httt)s://m.edsocl)_.[ru/ ff0af738
19 Pemenue 3anau mo teme «Cuiia TpeHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas pabota "Onpenenenue bubnmoreka [JOK
KO3 UITUEHTA TPSHUSI CKOJTBKCHUS " https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau mo reme "3akonsl HeroToHA. bubmuoreka [JOK
Cuia ynpyroctu. Cua tpeHus" https://m.edsoo.ru/ff0afb8e
2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnuoreka [JOK
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHbepenius "J[BIKEHHE TEJT BOKPYT
23 rpaBuTaMoHHOro 1eHTpa (CoaHeuHas
cucrema). ["amakTuxu"
24 Penrenue 3amad o teMe "Cuiia TSOKECTU U bu6mmoreka [JOK

3aKOH BCEMUPHOTO TATOTECHUS"

https://m.edsoo.ru/ff0af5{8




)5 IIepBas kocMHUYeECKast CKOPOCTb. bubnuotexa [JOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCcHe MaTepUAIIBHON TOYKH.

26 AGcomotHo TBEpAOE Teno. PaBHoBecue bubnmoreka [JOK
TBEPAOIO TeJa C 3aKPETUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpauieHusi. MomeHT cuiibl. LleHTp Tskectn
PaBHOBeCcHe MaTepUAIIBHON TOYKH.

7 AoOcontoTHO TBEpIOE Tesio. PaBHOBecHe
TBEPJOTO TeJIA € 3aKPETUIEHHON OCBIO
BpaiieHusi. MomeHt cuiibl. LleHTp TsxecTn

73 Pemenue 3amay mo reme "MOMEHT CHIIBI. bubmuoreka [JOK
Llentp TsxecTn"” https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJIBHOM paboTe Mo Teme

29 "MexaHn4ecKOe IBUKEHUE bubnnorexa [IOK

N ) ’ https://m.edsoo.ru/ff0b0408
B3anmoneiicteue Ten
KonTponbhas pabota mo teme
30 "MexaHH4eCcKoe IBIKEHIE Bubmorexa TOK
. ) ’ https://m.edsoo.ru/ff0b06ec
B3aumopeiicTBue Ten
Nmnynbe Tena. Umnynse cuibl. 3aKoH
31 COXpaHEHUs1 UMITyJIbCa. YIIPYroe u bubmmorexa [JOK
P Y o by https://m.edsoo.ru/ff0b07fa
HEyNpyroe B3auMOJEHCTBUE

1 Pemenue 3amau no teme "3akoH coXpaHEeHUs bubnmoreka [JOK
ummyJbca' https://m.edsoo.ru/ff0b096¢

13 VYpok-koupepenuus "PeakTuBHOE ABMKEHHE
B [IPUPOJIE U TEXHUKE"

Bbub6morexa [JOK
34 Mexanndeckasi paboTa U MOIITHOCTh
P H https://m.edsoo.ru/ff0b0ag4
35 PaboTa cuiibl TSKECTH, CUJIbl YIPYTOCTH U bubnuoreka [IOK




CHUJIBI TPEHUS

https://m.edsoo.ru/ffOb0db8

JlaGopaTtopHas pabota «Omnpenenenue
paboThI CUJIBI TPEHUSI IPU PAaBHOMEPHOM

36 .
JBUKEHHUH TeJa 10 TOPU30HTAIBHON
MTOBEPXHOCTY
37 CBs3b Hepruu U padotsl. IloTenuanpras
SHEPTUSA
Kunernueckas sneprus. Teopema o bubnnoreka [JOK
38 .
KHHETUYECKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHMS YHEPTUHU B MEXAHUKE
40 JlaGopaTtopHas pabota «3yueHue 3akoHa bubnuorexa [JOK
COXpAaHEHUs SHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe JBUKEHHE U €TI0 bu6mmoreka [JOK
XapaAKTEPUCTUKHU https://m.edsoo.ru/ffOb1858
4 3aryxarommue Konebanus. BeiHyXIeHHBIC bubnmoreka [JOK
kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuyeckuii ¥ Npy>KUHHBIA MasITHUKU
VYpok-uccienoBanue «3aBUCUMOCTb IIEpUOA
44 KoJIe0aHU OT )KECTKOCTHU MPY>KUHBI U MaCChI bubmmorexa [JOK
by https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpalieHre SHEPTUU NP MEXAHUYECKUX
KOJICOaHMSIX
JlaboparopHas padota «Onpenenenue
46 qaCTopTLI I/Ipl'Ie I/II)O a Kone6ar})1m71 MPY>KUHHOTO bubmmorexa [JOK
pHO py https://m.edsoo.ru/ff0blaec
MasITHUKA
47 JlabopaTtopHas pabota «IIpoBepka bubnmoreka [JOK

HE3aBUCHMOCTH NIEpUoJIa KoJeOaHmii rpysa,

https://m.edsoo.ru/ff0b197a




MOABCIICHHOI'O K HUTHU, OT MACCHI I'py3a»

Mexaanueckue BoHbI. CBOMCTBA

bu6mmoreka [{OK
48 MEXaHU4eCKUX BOJIH. [IpononbHbIe N
https://m.edsoo.ru/ff0b21fe
MOTIEPEYHBIE BOJIHBI
49 Ypok-koH(pepeHus "MexaHndecKrue BOJTHBI
B TBEpIoM Tene. CeiicMuueckre BOJIHbI"
50 3ByK. PacripocTpanenue U oTpakeHue 3ByKa
51 Ypok-uccrnenosanue "HabmroneHue
3aBUCUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI"
5 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC
53 Ypoxk-koupepenuus "YnbpTpa3Byk u bubmuoreka [IOK
nH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBka K KOHTPOJIBHOM paboTe MO TEME
| Bbu6mmorexa [JOK
54 3aKOHbI COXpaHeHus. MexaHndeckue
" https://m.edsoo.ru/ff0b2510
KOJICOaHMS ¥ BOJIHBI
KonrponbHas padora o Teme "3aKoHbI
55 coxpaHeHus. MexaHndeckue Kolebanus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE TOJIe€. bubnuorexa [JOK
DJIEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoOICTBA HJIEKTPOMAarHUTHBIX BOJH
Ypoxk-konpepenuus "kana
58 AIEKTPOMArHUTHBIX BOJH. Vcronb3oBanue bubnmoreka [JOK
AJIEKTPOMArHUTHBIX BOJIH JIsl COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3u"
59 VYpoxk-uccnenopanue "N3yuenne cBOWCTB bubnuorexa [JOK




DJIEKTPOMArHUTHBIX BOJIH C TOMOIIIBIO
MOOMIBHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6¢

Pemenne 3aaa4 Ha OMpCACIICHUC YaCTOThI U

60
JUTMHBI 3JIEKTPOMArHUTHOM BOJIHBI
61 DneKTpoMarHuTHasi Ipupoja CBETa. bubnunoreka [JOK
CxkopocTts cBeTa. BomHoBBIE CBOICTBa CBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. I[Ipsmonuneitnoe
62 ACIPOCTPAHEHUE CBETA. 3aTMeE ConHua bubmmorexa LIOK
npocTtpaHeHue cera. 3atmeHust CoJHIl
pactipoctp https://m.edsoo.ru/ff0b3658
u JIyHbl
3aKkoH oTpaxxeHHs cBeTa. 3epkana. Pemenue
63 3a/lay Ha IPUMEHEHUE 3aKOHA OTPaKCHUS bubmmorexa [JOK
p p https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiuenue cera. 3aKOH PETOMIICHUS bubmuorexa [JOK
CBETA https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEeHHEE OTpaKeHHE CBETA.
65 Hcnonp30BaHue MOTHOTO BHYTPEHHETO bubmorexa HOK
yIp https://m.edsoo.ru/ff0b3cSc
OTpPaXKCHUS B ONTHUYECKUX CBETOBOAAX
JlabopaTtopHas pabota "HccnenoBanue
66 3aBUCHUMOCTH yTJia IPEIOMJICHHUS] CBETOBOTO
Jy4da OT yIJIa MTaJICHAs Ha TPaHuIe "BO3AyX-
crexso""
VYpoxk-koHpepenuus "HcnonapzoBanue
67 MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, ONTUKOBOJOKOHHAS CBSI3b"
bu6mmnoreka [JOK
68 Jlunzel. OnTHYecKast Cuja JIMH3BI
https://m.edsoo.ru/ff0b3f2¢
. bubnmoreka [JOK
69 [Toctpoenune n3odpaxxeHuil B TMH3aX 1

https://m.edsoo.ru/ff0b444a




JlaGopaTtopHas pabota "Onpezaenenue

70 (OKYCHOTO PACCTOSIHUSI 1 OTITUYECKON CHITBI bubmorexa OK
y Iz https://m.eds00.ru/ff0b4206
coOuparoriei TUH3bI"
71 VYpok-koHpepenuus "OnTuueckue JMH30BbIE bubnmoreka [JOK
npuOopsI" https://m.edsoo.ru/ff0c0a7e
72 I'na3 xak ontuyeckas cucrema. 3peHue bubmmorexa LIOK
9P https://m.edsoo.r/ff0b4684
7 Ypok-koapepenmus "ledextsr 3penus. Kak
COXPAaHUTH 3peHue"
Pasnosxxenue 6enoro ceera B ciekTp. OMNbITHI
74 HrroTona. CiioxeHue creKTpaibHbIX 1BETOB bubmmorexa [JOK
' p t ' https://m.edsoo.ru/ff0c0f4¢c
Hucnepcus ceera
JlabopaTtopHnast pabota "OMNbITHI 110
75 pasioKeHUIo 0eIoro cBeTa B CIIEKTpP U bubnuoreka [IOK
BOCIIPUATHIO LIBETA MPEIMETOB IIPU UX https://m.edsoo.ru/ff0c0e2a
HaOJI0IeHUH Yepe3 UBETOBbIe (pUIbTphI"
VYpok-nipakTukyMm "BonHOBBIE cBONCTBA
76 CBeTa: Jucrepcus, HHTepdepeHuns u
mudpaxus”
77 OmneiTel Pe3epdopa v mianeTapHasi MOJIETb bubnuoreka [IOK
aTomMma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma bopa
79 HcnyckaHue U MOTJIOUIeHHE CBETa aTOMOM. bubnuoreka [IOK
KBanTel. JIuHe4aTsie ClIEKTPhI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HaOmroeHne CrieKTpoB bubnmnoreka [JOK
UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N b K
81 PagnoakTUBHOCTE U €€ BHIBI nbmroTexa O

https://m.edsoo.ru/ff0c1672




2 Crpoenue atomHoOro siapa. HyknonHas bubnuotexa [JOK
MOJECIb https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIE NIpeBpanieHus. M3otonsl bubamorexa [TOK
g peppait ' https://m.edsoo.ru/ff0clal4
%4 Penrenue 3anad mo treme: "PanuoakTUBHEIE bu6mmoreka [JOK
npeBpaieHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuon monypacmnana
26 Ypok-koHpepeHnus "PagnoakTuBHBIC bubnunoreka [JOK
U3JIyYEHUs B IPUPOJIE, MEIULIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
27 SnepHble peakunu. 3aKOHbI COXPAHEHUS bubnnoreka [JOK
3apsiI0BOTO M MacCOBOI'0 YHCE https://m.edsoo.ru/ff0c1c58
28 DHeprus cBA3M aTOMHBIX siziep. CBsA3b Macchl bubnnorexa [JOK
U QHEPTrUuu https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau o reme "SnepHeie
peakun"
Peakiuu cunTe3a U NeNCHUS SACP. bu6mmoreka [JOK
90 .
Ucrounnku sneprun CoJiHIA U 3BE3NT https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenuus "SnepHas sHepreTHKa.
91 JleficTBHs paguOAKTUBHBIX U3Iy4YECHUN Ha
JKUBBIE OPraHU3MBbI"
[TonaroroBka K KOHTPOJIBHON paboTe MO TeMe
9 "OeKTpOMarHuTHOE MOJIE. bubnuorexa LIOK
ONEeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABJICHUS"
KonrponbHas pabora no reme
93 "DNEeKTPOMarHuTHOE TOJIE.

DNeKTpoMarHuTHbIe BoJHbBI. KBaHTOBBIE
siBiIeHus"




[ToBTOpenwue, 0600meHuE. JlTabopaTopHbIe

bubmmoreka [{OK

94 1 1
paboTsl o Kypcy "B3aumonetictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTOpenue, o6o0mmenue. Pemenne

95 aCUETHBIX M KaUECTBEHHBIX 3aJ1a4 M0 TEME 1 0 bubmorexa HOK
ﬁ) " & https://m.edsoo.ru/ff0c2572

TerutoBble porecchl
[ToBTOpenue, o6o0mmenue. Pemenne

96 ACYETHBIX ¥ KAY€CTBECHHBIX 3a]1a4 110 TEME 1 0 bubmorexa HOK
b o A https://m.edsoo.ru/ff0c2a22
"KII/] TermoBeIX ABUTaTenen"

[ToBTOpenue, o0o0mmenue. Pemenne

97 aCUYCTHBIX 1 KAUECTBEHHEIX 3a1a4 110 TEME 1 0 bubmmorera [JOK
p o https://m.edsoo.ru/ff0c2b30
"KIIJ] anexkrpoycTaHOBOK"

08 [ToBTOpenue, o6o6menue. Jlaboparopusie | 1 bubnnoreka [JOK
pabotsl 1o Kypcy "CBeToBble siBICHUS " https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6ob6menue. Pabota ¢

99 TEKCTaMH 110 TeMe ""3aKOHBI COXPaHEHHUS B 1 0 bubmorera [JOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKE

100 [ToBTOpenue, 0600meHue. Pabora ¢ | 0 Bbu6morexa [JOK
TexctaMu 1o TeMe "Koje0anus v BoaHb" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenwue, 0606menue. Pabora ¢ ) 0 Bbu6morexa [JOK
TekcTamMu 110 Teme "CBETOBEIC SBICHHS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o6o0mmenue. Padora ¢

102 TekctaMu 1o Teme "KBaHTOBas u siaepHas 1 0
¢uznka"
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MPOBEPSIEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

INPOI'PAMMBbI OCHOBHOI'O OBIHIETI'O OBPA3OBAHUA

7 KIIACC
Kon N .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHON 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O
MPOBEPREMOTO 0011ero o0pazoBaHus
pe3yJbTara
1.1 HCIOJIb30BaTh U3yUYEHHBIEC TOHATHUS
1o pa3nuyath SBJIECHUS 0 ONHUCAHMIO UX XapAaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JAEMOHCTPUPYIOUIMX JTaHHOE
. ¢dusnueckoe sIBICHUE
pacrno3HaBaTh MPOSIBICHNUE M3YYEHHBIX (DU3MUECKUX SIBJICHMHM B OKPY’KAIOLIEM MHpE, B TOM 4Yucie (U3NYECKue
1.3 SIBJICHUS B TIPUPO/JIE, IPH TOM NE€PEBOANUTH MPAKTUUECKYIO 337auy B yU€OHYIO, BBIICNIATh CYIIIECTBEHHbIE CBONCTBA
(mpu3HaKM) HU3NIECKUX SIBICHUI
OIMCHIBATh M3YYCHHBIC CBOWCTBA TEN U (PU3NUECKUE SIBICHUS, UCTIONB3Ysl (PU3NYECKUE BEIIMYUHBI, TIPU OMUCAHUU
14 IIPaBUJIBHO TPAKTOBAaTh (PU3MYECKUN CMBICI UCIOJIBb3YEMBbIX BEIMYMH, UX 0003HAUCHMs U €AMHULBI (PU3HMUECKUX
' BEJIMYMH, HAXOIUTHh (POPMYIIBI, CBSA3BIBAIONINE JAaHHYIO (U3UUECKYIO BEITUUMHY C JAPYTMMHU BEJIMYMHAMH, CTPOHUTH
rpadyKy U3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYHH
s XapaKTepU30BaTh CBOICTBA TeJl, (PU3NYECKHUE SABICHHUS M IMPOLECCHI, UCHOJb3Yysl M3YUEHHBIE 3aKOHBI, NPU 3TOM
' JlaBaTh CIIOBECHYIO (POPMYJIHPOBKY 3aKOHA U 3aIMCHIBATH €r0 MAaTEMAaTHYECKOE BBIPAKCHHE
1.6 OOBSICHATH (pU3MUYECKHE SBJICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE CUTyallMid MPaKTHKO-

OPHUCHTHUPOBAHHOTO XapaKTEpa: BBIABIATE HNPUYMHHO-CICACTBCHHBIC CBA3W, CTPOUTH 0o0bsicHeHHe u3 1 — 2
JIOTHYCCKUX MIaroB C OHOpOI>’I Ha 1 — 2 HU3YYCHHBIX CBOMCTBa (I)I/I3I/ILICCKI/IX HBHCHHP’I, (pI/IBI/I‘leCKI/IX 3aKOHa HJIH

3aKOHOMEPHOCTHU




1.7

pemats pacuéTHbele 3a7auyud B 1 — 2 JeHCTBUS, UCHOJIb3yS 3aKOHBI M (OPMYIIBI, CBS3bIBAIOIINE (UINUECKUE
BEeITMYMHBI: HAa OCHOBE aHallM3a YCJOBHSI 3aJa4yd 3allUChIBATh KPATKOE YCJIOBHE, TMOJCTABIATH (PU3NUICCKHUE
BEJIMYUHBI B (DOPMYJIBI U IPOBOAUTH PacU€Thl, HAXOIUThH CIPABOYHbIE JaHHbIE, HEOOXOAUMBIE /I PEeIIeHUs 3a/1ay,

OIICHUBATh PCAIMCTUIHOCTDb HOJ'Iy‘lCHHOfI (I)I/I3H‘IGCKOI>’I BCIIMYHHBI

1.8

pacro3HaBaTh TMpOOJIEMBI, KOTOpPbIE MOXHO pPEIIUTh NP MOMOIIM (U3UYECKHX METOAOB, B OIHMCAHUH
UCCIJIETOBaHMsI BBLIEIATH MPOBEPSIEMOE MPEANooKeHne (TUIIOTe3y), pa3iuyaTh U HHTEPIPETUPOBATD MOTYYEHHbIN

pe3yiibTaT, HAXOAUTH OIIMOKH B XOJ¢€ OIIbITa, A€JIaTh BBIBOJBI 110 €TI0 PE3yJIbTaTaM

1.9

MPOBOANTH OMBITHI MO HAOMIOJEHUI0 (U3UYECKUX SBICHUN WU (PU3NYECKUX CBOMCTB Tel: (GopMyIHpoBaTh
MIPOBEPSIEMBIC MPETIOIOKEHHS, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO 000pYI0BaHUS, 3aIIUCHIBATH XO/1 OIBITA U

(bopMyIMpPOBATH BBIBObI

1.10

BBIIIOJHATE MPAMBIC USMEPCHHA C UCIIOJIB30BAHUCM AHAJIOTOBLIX U I_II/I(I)pOBBIX HpI/I60pOB, 3allMChIBAThb IMOKa3aHHA

MPUOOPOB C YUETOM 3aJaHHOM aOCOMIOTHOM MOTPEIIHOCTH U3MEPEHUM

MIPOBOAUTH MCCJIEIOBAHUE 3aBUCUMOCTH OAHOM (PM3MYECKON BEIMYUHBI OT JIPYrOoW € HCIOJB30BAHUEM MPSIMBIX
M3MEpEHH, y4yacTBOBaTh B IUIAHUPOBAHUU YYEOHOTO HCCIEIOBAHMS, COOUpPATh YCTAHOBKY U BBINIOJHSATH
U3MEpPEHUs, Clenys MperIoKeHHOMY ITUIaHy, (PUKCHPOBATh PE3YJIbTaThl MOJYYCHHOH 3aBHCUMOCTH (U3NYECKUX

BCJIMYHH B BUJC IIPCATTOKCHHBIX Ta6J'II/II_I n Fpa(bI/IKOB, JACJIaTh BBIBOABI 110 PE3YyJibTaTaM HCCIICIOBAHUA

1.12

MMpOBOANTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/ILICCKI/IX BCJIMYHUH, CJICOYA HpeﬂHO)KeHHOﬁ HHCTPYKIOHU: IIPHU BBIITOJIHCHUM

I/I3MepeHI/If/'I CO6I/IpaTL OKCIICPUMCHTAJIbHYI0 YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC HCKOMOM BEITUYIHHBI

1.13

co0Iro1aTh MpaBuiIa TEXHUKK 0€30MacCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000pyI0OBaHUEM

1.14

YKa3bIBaTh MPHUHLUIBI JEHCTBUS MPHOOPOB M TEXHUYECKHX YCTPONCTB, XapaKTEPU30BaTh NMPUHIIMIIEI JCHCTBHS
U3yUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIbI0 MX ONHCAHUS, UCIOJIb3Ys 3HAHUS O CBOWCTBAaX

¢bu3nUecKux SBICHUI U HEOOXOMMbIe (PU3MUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MIPUBOUTH MPUMEPHI (HAXOIUTh WHPOPMALIMIO O MPUMEPax) MPaKTUIECKOTO UCTIOIb30BaHUs (PU3NUECKUX 3HAHHUN




B TOBCEOHEBHOM KW3HU JJIs obecneyeHnss 0€30IMaCHOCTH pu O6paH_[eHI/II/I C HpI/I60paMI/I U TCXHHUYCCKHUMHU

YCTPONCTBaMHU, COXPAHEHUS 30POBbs M COOTIOACHUS HOPM HKOJIOTHUECKOTO MOBEICHHS B OKPY>KaIOLIeH cpere

1.16

OCYHICCTBJIATDH 0T60p HCTOYHHUKOB HH(bOpMaIII/II/I B CC€TH I/IHTepHCT B COOTBCTCTBHMH C 3aJaHHBIM ITOMCKOBBIM
3aIlIpoOCOM, Ha OCHOBC MMCHOIIUXCS 3HAaHUHM U HYTéM CPaBHCHUA PA3JIUYHBIX UCTOUYHUKOB BBIACIIATH I/IH(bOpMaI_[I/IIO,

KOTOpas SABJSETCS MPOTUBOPEUMBOM MM MOXKET OBITh HEIOCTOBEPHOU

WCTIOJIb30BaTh MPU BBINIOJIHEHUH YYeOHBIX 33JaHUN HAYYHONOIYJSIPHYIO JIUTEPATYPy (PU3HUYECKOTO COAEpKaHMS,

1.17 CIIPAaBOYHBIE MaTepuaibl, pecypchl ceTu VHTepHeT, BiaAeTh MNpUEMaMU KOHCIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus WH(GOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JIPYTYIO
co3/1aBaTh COOCTBEHHBIC KpaTKHWE MUCHbMEHHBIE M YCTHBIE COOOIICHHSI Ha OCHOBE 2 — 3 MCTOYHHUKOB MH(OpMALIUU
18 (bUBUYECKOTO COMEpX aHUS, B TOM 4HCJEe MyOJUYHO NeJaTh KpaTKHE COOOIICHHS O pe3yJibTaTaX MPOCKTOB WM
' y4eOHBIX HCCIEAOBAHUN, TIPU 3TOM I'PaMOTHO HCIOIB30BaTh M3YYCHHBIN MOHATUIHBINA ammapar Kypca (Qpu3ukwy,
COTPOBOXKAATh BRICTYIUJICHUE TIPE3EHTaIIUEN
MIPU BBITIOJTHEHUHM YYEOHBIX MPOCKTOB M WCCIICIOBAHMM PACIpPENEsaTh O0S3aHHOCTH B TPYMIE B COOTBETCTBUU C
119 MOCTAaBIICHHBIMU 3a/ladyaMH, CIEAWTH 3a BBIMOJHEHHWEM IUIaHA [IEHCTBUM, a/leKBaTHO OIICHMBATh COOCTBEHHBIN
' BKJaJ B JIEATENbHOCTh TPYMIbl, BBICTPAUBATh KOMMYHHUKATHBHOE B3aWMOJCHCTBUE, YUYUTHIBAsi MHEHHE
OKPY’KarOIIHX
8 KIIACC
Kon . o
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTe/ibHOI NMPOrpaMMbl OCHOBHOTI'O
HPOBEPIEMOTD 001rero o0pazoBaHus
pe3yJbTara
1.1 WCIIOJIH30BATh MOHSATHUS




1.2

pas3iniuaTth ABJICHHA 110 OIIMCAHHUIO HUX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIIHUX HAHHOC

¢dusnueckoe sBICHUE

1.3

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (DM3MYECKHUX SIBICHHH B OKpYJXKAlOIIEM MHpE, B TOM yHcie (pusnyeckue
SBJICHUS B IPUPOJIE, IPU 3TOM NEPEBOANTH NPAKTUYECKYIO 331a4y B y4eOHYI0, BBIIEISTh CYLIIECTBEHHbIE CBONCTBA

(mpu3HaKM) (HU3NIECKUX SIBICHUI

1.4

OIMHCHIBATh U3YUYCHHBIC CBOWCTBA TEN M (DU3MUECKUE SBJIICHHUS, UCTIONB3YS (PU3NUYECCKHE BETUYHUHBI, IPH OMHCAHUN
MPAaBWJIBHO TPAKTOBaTh (M3MUYECKUN CMBICI HUCIOJb3YEMBIX BEIMYUH, O0O3HAUEHUS W €AUHUIBI (U3HYECKUX
BEITUYMH, HAXOJIUTh (OPMYIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BEIHUUHY C JIPYTUMHU BEITUYMHAMU, CTPOUTH

rpauKy U3yYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITUYUH

1.5

XapaKTCpUu3oBaTh CBOICTBa TCII, (1)I/ISI/II-IGCKI/IC SABJICHUA W MPOLECCHI, UCIOJIB3YysA HW3YYCHHBLIC 3aKOHBI, ITPU 3TOM

AaBaTb CJIOBCCHYIO (bOpMyJ'II/IpOBKy 3dKOHA U 3allUChIBATH €I'0 MATCMATHYCCKOC BBIPAKCHHUC

1.6

O0OBSICHATH (1)I/I3I/I‘-ICCKI/IC mponcccol " CBOICTBaA TCJI, B TOM 4YHCIC WU B KOHTCKCTC CI/ITyaI_II/Iﬁ IPAKTHUKO-
OPHUCHTHUPOBAHHOTO XapaKTCpa: BLIABIATE HNPUYUHHO-CICACTBCHHBIC CBA3U, CTPOUTH o0bsAcHeHHe u3 1 — 2
JJOTMYCCKUX IaroB € IMOMOIIBIO 1 -2 HN3YUCHHBIX CBOMCTBA (I)I/ISI/I‘IGCKI/IX HBHGHHP’I, (I)I/ISI/I‘IGCKI/IX 3aKOHa HJIN

3aKOHOMEPHOCTHU

1.7

pemaTth pacu€THble 3amaud B 2 — 3 JEWCTBUS, MCIONB3Ysl 3aKOHBI W (HOPMYJIBI, CBS3BIBAONINE (PH3HUYECKHE
BEJIMYUHBI: HA OCHOBE aHAJIM3a yCIIOBUS 3aa4M 3allUChIBATh KPATKOE YCIOBUE, BBIABIIATE HENOCTATOK JAHHBIX IS
pelieHus 3a7add, BbIOMPATh 3aKOHBI W (POPMYJIbI, HEOOXOMUMBIE UIA €€ pPElIeHHs, NMPOBOAMUTH PACUETHl U

CpaBHHMBATH IMOJIYUYCHHOC 3HAYCHUC (1)PI31/I‘IGCKOI>1 BCJIMYHHBI C U3BCCTHBIMH JaHHBIMU

1.8

paciio3HaBaTb HpO6J’I€MBI, KOTOPBIC MOXHO PCHIWTH IIPHU IMOMOIIN (1)I/ISI/I‘ICCKI/IX MCTOHOB, HMCIIOJIB3Yys OIMMCAHUC
HUCCIICAOBAaHUs, BBIACIATH IIPOBEPACMOC MPCAINOJIOKCHUC, OICHUBATH IIPABUJIIBHOCTL IIOPAJAKa IIPOBCACHUA

HUCCICI0BaHUs, ACJIaTh BBIBOJbI

1.9

MIPOBOJMTH OIBITHl 10 HAOIONCHUIO (U3WYCCKUX SBICHUM WIH (U3NICCKUX CBOWCTB TEI: (OPMYIHPOBATH

IIPOBEPSACMBIC ITPCATIOJIOKCHM, CO6I/IpaTB YCTAHOBKY U3 MPCIIIOKCHHOI'O O60py,Z[OBaHI/I5I, OITMCBIBATBH XO/J OIIbITa 1




(GbopMyIIHpPOBaTh BHIBOJIBI

1.10

BBIIIOJHATE NPAMBIC U3MCPCHUA C HCIOJB30BAHUECM AHAJIOTOBBIX HpI/I60p0B U JaT4YuKOB (1)H31/I‘{CCKI/IX BCIINYHH,

CPaBHUBATDH PE3YJIbTAThl U3MEPEHUH C YUETOM 3aJaHHOM a0COIIOTHOM MOTPEITHOCTH

MIPOBOAMTH HCCIIEOBAaHUE 3aBUCUMOCTU OJHOW (DU3MUYECKON BEJIMYMHBI OT APYTOMl C MCHOJB30BaHUEM MPSIMBIX
M3MEpEHUI: TIIaHUPOBATh UCCIIEIOBaHKEe, COOUPATh YCTAHOBKY U BBITIONHATH U3MEPEHHUS, CICAYS MPEIIOKECHHOMY
any, (PUKCUPOBATh PE3yJIbTaThl MOJXYYEHHOW 3aBHCHMOCTH B BUAE TAONMUIl M TpadUKOB, JA€NaTh BHIBOIBI IO

pe3yiibTaTaM HUCCICI0OBaHUA

1.12

IpOBOAUTDH KOCBCHHBIC HU3MCPCHUA (l)I/I3I/I‘-IeCKI/IX BCIINYHH: IJIAHUPOBATb HU3MCPCHMU, CO6I/IpaTB

OKCIICPUMCHTAJIbHYIO YCTAaHOBKY, CIICOYS HpG,ZUIO)KGHHOﬁ HUHCTPYKIUHU, U BBIYHUCIIATh 3HAUCHUC BCIIMYNHBI

1.13

co0uroIaTh MpaBuiIa TEXHUKK 0€30MaCHOCTH NpU paboTe ¢ 1abopaToOpHBIM 000y I0OBaHUEM

1.14

XapaKTepU30BaTh NPUHIMIBI JEHCTBUS HM3YYCHHBIX NPUOOPOB M TEXHHMUYECKUX YCTPOMCTB C OMOpPOH Ha HX

OIIMCAaHus, UCIIOJIb3YA 3HAHUA O CBOMCTBaX (l)I/I3I/ILIeCKI/IX SIBJICHUM U HCO6XO,Z[I/IMBIG (1)I/I3I/ILI€CKI/IG 3aKOHOMEPHOCTH

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKUC YCTpOﬁCTBa U U3MCPHUTCIIbHBIC HpI/I60pI>I IIo CXeMaM M CXCMAaTU4YHBIM
PUCYHKaM, COCTABJIATb CXCMbI J3JICKTPUUYCCKUX ueneﬁ C TOCICAOBATCIIBHBIM W MMAapaJlJICIIbHBIM COCAUHCHUCM

OJIEMCHTOB, pa3jindyas YCJIOBHBIC 0003HaUYEHHS JIEMEHTOB SJICKTPHYICCKUX ueneﬁ

1.16

HPUBOJUTH NPUMEPHI (HAXOAUTh MHHOPMALIUIO O MIPUMEPaX) NPAKTHYECKOTO HCIOIb30BAaHHUS (PU3NIECKUX 3HAHUH
B TIOBCEJHEBHOW >KM3HM Uil oOecrieyeHHs O€30MacHOCTH Npu oOpalieHHuH ¢ NpudopaMH U TEXHUYECKUMHU

YCTPONCTBAMHM, COXPAHEHHUs 3J0POBbs U COOJIIOECHUS HOPM SKOJIOTUYECKOT0 MTOBEIEHUS B OKPYXKAOLIEH cpene

1.17

OCYIIECTBIIATh MOUCK MHPOpMAIK (PU3NUECKOTrO coJepKaHus B ceTH VIHTepHET, HA OCHOBE UMEIOIIUXCS 3HAHUM
U MyTEM CpaBHEHUS JOTOJHUTEIBHBIX UCTOYHUKOB BBIACIATH HHPOPMAIUIO, KOTOpask SBISETCS MPOTUBOPEUNBOM

WJIU MOKET OBITh HEIOCTOBEPHOU

1.18

WCIIOJIb30BAaTh MPHU BBIIIOJIHEHUU YUEOHBIX 33JJaHUN HayYHO-TMOMYJISIPHYIO JTUTEpaTypy (PU3HMUECKOro coiepixaHus,

CIIPAaBOYHLIC MATCpPHUAJIBI, PCECYpPChl CCTHU I/IHTepHCT; BJIaJCTH HpI/IéMaMI/I KOHCIICKTUPOBAHUSA  TCKCTA,




npeoOpa3oBaHus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B JPYTYIO

cOo31aBaThb COOCTBEHHBIE NMHUCHMEHHBIE U KpaTKHUC YCTHBIC COO6H_ICHI/I$I, 060611_[3}1 I/IHq)OpMaI_II/IIO U3 HECKOJBKUX

HCTOYHUKOB (1)I/I3I/I‘~I€CKOI‘O COJCpKaHnd, B TOM HYUCIIC HY6J'II/I‘-IHO NpEACTaBIATL PE3YJIbTATHI HpOeKTHOfI Ui

L1 HCCIIEI0BATEIbCKON JIEATEIBHOCTH, IIPU 3TOM I'PaMOTHO MCIOJIb30BaTh M3Y4YECHHBIH MOHATUHHBIN ammapar Kypca
(bu3MKH, CONPOBOXK/IATH BHICTYIUICHUE MPE3CHTALIUCH
IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (DPU3MYECKHX MPOIECCOB pPaCHpeAessaTh OOSM3aHHOCTH B
190 rpynne B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJadyaMH, CJIEIUTb 3a BBIIOJHEHHEM IUIaHA JEHCTBUH U
' KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JAEATEIBHOCTh TPYIIIBI, BHICTPAUBATH
KOMMYHHMKaTUBHOE B3aMOJIEHCTBHE, MTPOSBIISAs TOTOBHOCTh pa3peliaTb KOH(DIUKTHI
9 KUIACC
Kon . .
IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOIH 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
HPOBEPIEMOTO 0011ero o6pa3oBaHus
pe3yJbTara
1.1 UCII0JIb30BaTh N3y4YEHHBIE TIOHATHS
- pasiauyaTh SIBJICHUS 10 ONUCAHMIO UX XapaKTEPHBIX CBOMICTB U HAa OCHOBE OINBITOB, AEMOHCTPUPYIOLIUX AAHHOE
' (buznyeckoe sIBIeHNE
pacro3HaBaTh HPOSIBIEHUE HW3YYEHHBIX (DPU3MYECKHUX SIBICHHH B OKpY’KaloIleM MHpE, B TOM uucie (punueckue
1.3 SBJICHUS B IPUPOJIE, IPU 3TOM NEPEBOANTH MPAKTUUECKYIO 33/1a4y B yueOHYI0, BBIIEIATh CYIIECTBEHHBIE CBOHCTBA
(npu3HaKu) HU3NUECKUX SIBICHUN
1.4 OTHCHIBaTh U3YUYCHHbIE CBOWCTBA TeN M (hU3MUECKUE SBJICHMS, UCTIOIb3Ysl (PU3NUYECKHE BEITUUHUHBI, IPU OMHCAHUU

IIPpaBHUJILHO TPAKTOBATb (bI/ISI/I‘leCKI/Iﬁ CMBICJI HCIIOJIB3YyCMbIX BCJIHWYHH, 0003HaYCHUS U CAVHUIIbI (I)I/ISI/IIIGCKI/IX




BCINYHNH, HAXOOUTH (I)OpMy.]'ILI, CBA3BIBAIOINEC TAHHYIO (I)I/ISI/I‘ICCKYIO BCIIMYMHY C APYI'MMU BCIIMYMHAMU, CTPOUTH

rpadyK U3YYSHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIIMIHH

1.5

XapaKTCpU30BaTh CBOICTBa TCII, (1)I/I3I/I‘~IGCKI/IG SABJICHUA W TPOUECCHI, UCIIOJb3ys M3YYCHHBIC 3aKOHBI, IIPH 3TOM

JAaBaTb CJIOBCCHYIO (bOpMy.]'IPIpOBKy 3aKOHa U 3aIllMChIBATh €0 MaTEMaTHYC€CKOEC BBIPAXKCHHUE

1.6

OOBSCHATH (PU3MYECKHE TPOILIECCHl M CBOIICTBA Teld, B TOM 4YHCIE€ U B KOHTEKCTE CHUTyalluid MpPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYHMHHO-CICICTBEHHBIC CBSA3HM, CTPOUTH OOBsICHEHHE H3 2 — 3
JIOTUYECKHUX IIIaroB C TMOMOIIBI0 2 — 3 HM3YUYEHHBIX CBOMCTBAa (PU3MUECKHUX SIBICHWUH, (PU3NUECKHX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

pemaTh pacy€THbIE 3a/a4M (ONMHMPAIOIIMECs HAa CUCTeMY W3 2 — 3 ypaBHEHMIi), UCTIONb3Ysl 3aKOHBI U (POPMYIIBI,
CBs3bIBatONIME (DU3MUECKHe BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBMS 3aJaud 3alUChIBaTh KPaTKoe YCJIOBHE,
BBISIBJIATh HEJOCTAIOLIME WM N30BITOYHBIE JaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYJIIbl, HEOOXOAUMBIE /ISl PELICHNS,

IIPOBOANTH pvaéTLI 1 OOCHHUBATDH PCATTMCTUYIHOCTD MMOJTYYCHHOI'O 3HAYCHUSA (bHSH‘ICCKOﬁ BCJIINYHHBI

1.8

pacCro3HaBaThb HpO6J'IGMI)I, KOTOPBIC MOXXHO pPCIIUTE IIPpU IMOMOIIH (1)I/ISI/I‘I€CKI/IX MCTOAOB, MCIIOJIB3Yysd OIIMCAHHUEC
HUCCIICAOBAHM, BbIACIIATE IIPOBEPACMOC TPCAIIOJIOKCHUEC, OUCHUBATL IPABUIIBHOCTL TIOPAAKa IMMPOBCIACHUS

HCCIICA0BaHMs, A€JIaTh BbIBO/Ibl, MHTCPIIPCTUPOBATDL PE3YJILTATHI H&6HIOI{€HHﬁ U OIILITOB

1.9

IIPOBOAMTH OMBITHl [0 HAOMIOAEHUIO (PU3MYECKUX SIBICHUH MU (DU3MUECKUX CBOMCTB TEJ: CaMOCTOSITEIBHO
coOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyAOBaHMs, OMMCHIBATH XOJ ONbITA M €ro pe3yJbTaThl,

(hopMyJIUPOBATH BBIBOJIBI

1.10

MPOBOANTH MPH HEOOXOJUMOCTH CEPHIO TPSMBIX HW3MEPEHHM, ONpeNelNss CpeJHee 3HAaYCHHE H3MEpsSeMOi
BeMMYUHBI  ((POKYCHOE pacCTOSTHUE COOMpAOIIe JIMH3BI), OOOCHOBBIBATH BBIOOP crmocoba HU3MEpPEHUs

(M3MepHTeNbHOTO PUOOPA)

MMpOBOAWUTL HCCIICAOBAHUC 3aBHCUMOCTEH (1)H3H‘-IGCKI/IX BCJIMYHUH C HCIHOJB30BAHUCM IPAMBIX HSMGPGHHﬁI

TUTAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEILHO COOMpaTh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThl IMOJIYYEHHOM




3aBUCUMOCTHU (I)I/ISI/I‘ICCKI/IX BCJINYHH B BUAC Ta6J'II/II_II/I Fpa(bI/IKOB, JACJIaTh BBIBOJBI 11O PE3yJIbTaTaM HCCIICIOBAHUS

1.12

IIpOBOAUTD KOCBCHHBIC HU3MCPCHUA CI)I/ISI/I‘ICCKI/IX BCIINYHH: IJIaHUPOBATH HU3MCPCHUH, CO6I/IpaTL
OKCIICPUMCHTAJIbHYIO YCTAaHOBKY H BBIIOJHATL U3MCEPCHHUA, CICAYSA HpCIIJIO)KGHHOﬁ HWHCTPYKIWH, BBIYUCIIATH

3HAYCHUE BCIIMYMHBI 1 aHATTU3UPOBATH IMOJYUCHHBIC PE3YJIBTATEI C y‘IéTOM 3aI[aHH01>i IMOrp€IHOCTH H3MepeHHI>i

1.13

coOJTIOAaTh MpaBHIia TEXHUKHU 0€30MacHOCTH MpHU padoTe ¢ 1a0opaTOPHBIM 000PyI0BaHUEM

1.14

pa3jindaTb OCHOBHBIC INPHU3HAKHW U3YYCHHBIX (I)I/ISI/I‘leCKI/IX MOI[@J'IGfII MaTepHraJibHagd TOYKa, a0COJIIOTHO TBépI[OC
TECIIO, TOYCYHBIM MCTOUYHHUK CBCTa, JIy4, TOHKad JIMH3a, IIJIaHECTapHad MOACIIb aTOMa, HYKJIOHHasA MOJCJIb aTOMHOI'O

spa

XapaKkTepu30BaTh MPUHIMUMBI JCUCTBUA H3YYEHHBIX MPHOOPOB U TEXHUUYECKHX YCTPOWCTB C OMOpPOM Ha HX

OIMMCAaHuA, UCIIOJIb3Ys 3HAHUA O CBOMCTBaxX (1)I/I3I/I‘-I€CKI/IX SIBIICHUM U HCO6XOILI/IMBIC (1)H3H‘-ICCKI/IC 3aKOHOMCPHOCTHU

1.16

HCIIOJIb30BaTh CXEMbI U CXEMaTHUUHbIE PUCYHKH U3YUEHHBIX TEXHUUECKHUX YCTPOUCTB, U3MEPUTEIbHBIX IPUOOPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPU PEIICHUH y4eOHO-NPAKTHUUECKUX 3a/1ad, ONTHYECKUE CXEMBbI AJISI MOCTPOCHHUS

n300pa’keHMii B TUIOCKOM 3€pKaJie M cOOMparoLIei JrH3e

1.17

MPUBOAUTH IPUMEPHI (HAXOAUTh UH(OPMAIHIO O MPUMEPax) MPAKTUIECKOTO MCIIOJIb30BaHMS (PU3NUYECKUX 3HAHHUN
B TIOBCEIHEBHOW XHW3HMU ISl oOecriedeHus O€30MacHOCTH IMPHU OOpalleHHH ¢ MPUOOpaMU U TEXHUYECKHUMHU

YCTPOﬁCTBaMH, COXpPAaHCHUS 310POBbA U COGJIIO,Z[GHI/I}I HOPM 3KOJIOTUYCCKOT'O IMTOBCACHHUA B Oprncanmeﬁ cpeac

1.18

OCYIIECTBIATh MOUCK MHpOpMaLUU (PU3UIECKOTO CoJepX aHUs B ceTd MHTepHeT, caMOoCTOSATeNbHO (popMynupyst
MOMCKOBBIM 3alpoc, HAaXOAUTh NYTH ONPEIEICHUS JIOCTOBEPHOCTH IMOJyYEHHOM HHQOpMAIMM Ha OCHOBE

HMEIOIIUXCS 3HAHUU U JOMOJIHUTEIbHBIX HCTOYHUKOB

1.19

UCIOJIb30BaTh MPH BBIMOJHEHUN YUEOHBIX 33JJaHUN HayYHO-MOIMYJISIPHYIO JIUTEPATypy (PU3NUYECKOTO CONEpKaHMS,
CIpaBOYHbIE MaTepHalibl, pecypcbl cetu IHTepHeT; BiageTb mNpUEMaMM KOHCHEKTUPOBAaHUS TEKCTa,

npeoOpa3oBaHus HH(POPMAIIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

cOo3aaBaThb COOCTBEHHbBIC ITUCHbMEHHEIC U YCTHBIC COO6H.[CHI/IH Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBKHNX MCTOYHHKOB




(Gu3nueckoro cojaepkaHus, MNyOIMYHO TPEACTABIATh pPE3yJNbTaTbl MPOEKTHOM WM HCCIEI0BaTEIbCKON
JESTeTbHOCTH, TIPU 3TOM IPaMOTHO MCIOJIH30BATh U3yUCHHBIN MOHATUHHBIN anmapar u3y4aeMoro pasuena (Gpu3nku

U COIPOBOXAATh BBICTYIUICHHE MTPe3eHTAIMEN ¢ yUETOM 0COOEHHOCTEN ay TUTOPHH CBEPCTHUKOB

1.21

IIpHU BBIIIOJIHCHUHA y‘l€6HI)IX IMPOCKTOB U I/ICCJ'ICIIOBaHI/Iﬁ (bI/I3I/ILIeCKI/IX IIponeCcCoOB pacCrnpeaciiaTb 0053aHHOCTH B
rpyamne B COOTBETCTBUM C IMOCTABJICHHBIMHU 3aladyaMu, CJICAUTL 3a BbINMOJIHCHUCM TIIJIaHA HeﬁCTBHﬁ u
KOPPEKTUPOBATEL €TI0, aACKBATHO OLCHUBATH COOCTBEHHBIN BKJIaJl B JACATCIIBHOCTH TIPYIINBI, BBICTPAWBATH

KOMMYHHKATHBHOC B3aHMOHeﬁCTBHe, MMPOsABJISAA TOTOBHOCTD PAa3pCIlaTh KOH(I)J'II/IKTI:I




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon
paszena TeMenTa IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
®U3MKA U EE POJIb B [IO3HAHWHM OKPYXXAIOIIETO MUPA
®uzuka — Hayka o npupoae. SABnenus npupoasl. Ousnyueckue SBICHUSA: MEXaHUYECKHE, TEIJIOBbIE,
H AJNEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBIE
Ousnyeckre BenMUUHBL M3Mmepenue ¢usmueckux BenwunH. Ousudeckue mpuOopsl. [lorpenrHocTs
h2 u3MepeHuil. MexIyHapo/aHas cucTeMa eIuHUIL
EctecTBeHHOHAYYHBIN METO MO3HAHU: HAONIOIeHNE, TOCTAHOBKA HAYYHOTO BOMPOCA, BHIIBIKEHUE
i 13 THIIOTE3, SKCIIEPUMEHT IO IPOBEPKE THITOTE3, 00BSICHEHUE HAOII0JaeMOTO SIBIICHHSI
1.4 Onucanue pU3NUECKUX SBICHUN ¢ TOMOIIbIO MOJIENIEN
[TpakTrueckue paboTHI:
#H#H#Parf##l13Mepenne pacCTOSHUM.
#iHPar#H#l13mepenne 00bEMa KUIAKOCTU U TBEPOTO TENA.
= #H##Par##H#OnpeneneHre pa3MepoB MajbIX TEJ.
#H##Par###I3mepene  TeMmrepaTypbl IMpPU  TOMOILIM >KUJKOCTHOTO TEpMOMETpa U JaTyuKa
TeMITepaTyphl
I[TEPBOHAYAJIBHBIE CBEJIEHN A O CTPOEHUU BEILIECTBA
2 #H##Par###(CTpoeHre BeIIECTBA: aTOMbl W MOJIEKYJIbI, MX pa3Mepbl. OINBITHI, 10Ka3bIBAIOIINE

2.1

JMCKPETHOE CTPOECHUE BELIECTBA




#H##Par### /| Brokenue vactuil BemiecTBa. CBsA3b CKOPOCTH JABWKEHHMS YacTHI[ C TEMIIEpaTypoil.

22 BpoyHoBckoe nBuxenue, muddysus
23 B3anmMopeiicTBre YacTHIl BeNECTBA: MPUTSHKEHUE U OTTAIKHBAHUE
H#i#HtPar#H##ArperaTHple  COCTOSIHUSI ~ BELIECTBA: CTPOEHME Ta3oB, IKUAKOCTEH U TBEPIBIX
24 (KpUCTAJUIMYECKUX) Tel. B3auMOCBs3b MEXIy CBOMCTBaMH BEIIECTB B Ppa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTnueckue padbOTHI:
Y ###Par###O1eHKa quamMeTpa aToMa METOI0M PSIOB (C UCIIOIb30BaHUEM (GoTorpaduii).

HHHHPar###ONbITH 110 HAOTIOJCHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

HHHPar###OnbBITE IO 0OHAPYKEHHIO JEHCTBUS CUIT MOJICKYJIIPHOTO TIPUTSIKCHHS

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

3.1 Mexannueckoe 1BUkeHue. PaBHOMEpHOE 1 HEPaBHOMEPHOE JIBUKEHHE

17 ###Parf##Cropoctb. CpenlHsAsl CKOPOCTh NPU HEPAaBHOMEPHOM JBIKE€HUU. Pacd€r myTu u BpemeHu
' JIBUKEHUS

13 SBnenne wmHepuMu. 3aKOH MHEpUMU. B3auMozelcTBHe Ten Kak IPUYMHA W3MEHEHMSI CKOPOCTHU
' JBUKEHMS Ted. Macca Kak Mepa MHEPTHOCTH Tejla

34 ##HtPar#H#t# InoTHocTh BemiecTBa. CBSI3p IMJIOTHOCTU C KOJMYECTBOM MOJEKYN B €AMHHUIE 00BEMa
' BELIECTBa

3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell

3.6 Cuia ynpyroctu u 3aKoH ['yka. 3mepeHue criibl ¢ TOMOIIBI0 TMHAMOMETpa

3.7 H###Par###SBnenne TaroteHuss n cuiaa TsokecTd. Cuila TSDKECTHM Ha JApYrux IvlaHerax. Bec rtena.




HeBecomMmocTh

3.8 Cuna tpenus. TpeHue cKolbXeHHs U TpeHHe Mokos. TpeHne B mpupoie U TEXHUKE
3.9 HiHtPar#H##CrioxxeHne cuil, HalpaBJIEHHBIX 10 OJIHOM npsiMoil. PaBHoAeHcTBYIOIas CHIT
[IpakTuyeckue pabOTHI:
OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIKCHHS (IIApUKa B JKUIAKOCTH, MOJIEIH AJIEKTPHUECKOTO
aBTOMOOWIJIA M Tak jaainee). OmnpeseneHue CpeaHel CKOPOCTH CKOJIbXKEHHs Opycka WM IIapuka 1o
3.10 HAKJIOHHOM IuiockocTH. OmnpeneneHne IMIOTHOCTH TBEpAOro Tena. OMNbIThL, JEMOHCTPUPYIOLINE
3aBUCUMOCTb  pacTsDKeHUs  (nedopmalnmy) HOpPYXKHHBl OT HNPWIOKEHHOW  cuibl.  OmbITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBKEHHS OT Beca Tela W XapakTepa
CONPUKACAIOIINXCS TOBEPXHOCTEN
T dusnvecKue SBICHHUS B IPUPOJE: IPUMEPHI IBMXKEHHS C Pa3IMUYHBIMU CKOPOCTSMH B KHBOM U HEXHBOM
' NPUPO/IE, ISHCTBHIE CHITBI TPEHHS B IPUPOJIE U TEXHUKE
3.12 TexHu4yeckue ycTpoHCcTBa: AMHAMOMETP, IOJIIUITHUKH
JTABJIEHME TBEPJIbIX TEJI, )KUJKOCTEHN 1 T'A30B
4.1 Hasnenue TBEpaOro Tena. CrnocoObl yMEHbIICHHS U yBETUUEHUS 1aBICHUS
4.2 JlaBneHue ras3a. 3aBUCUMOCTbh JIaBJI€HUs T'a3a 0T 00bEMa, TEMIIEpaTyphl
43 [lepenaua naBneHust TBEPABIMHU TeNaMH, KUAKOCTIMM M ra3amu. 3akoH Ilackans. IlneBmatuueckue
' MaIuHbI
44 3aBUCUMOCTh JaBJEHMS KHIKOCTH OT IiyOuHbl. ['mapocrtatnueckuit mapanokc. CooOaroiuecs
' cocyibl. 'mapaBnuyeckre MeXxaHU3Mbl
45 Atmocdepa 3emnn u atMocdepHoe aaBieHHe. lIpuuMHBI CylIeCTBOBAaHMS BO3AYLIHOH 0O0OJI0YKH
' 3emuu. OnbiT Toppuuesy. 3aBUCUMOCTh aTMOC(EPHOTO JaBJI€HUS OT BHICOTHI HaJl YypPOBHEM MOPSI
4.6 W3mepenne arMmocdepHoro aasieHus. [Ipubopsl 11 u3mMepeHust atMochepHOro AaBJIeHUs




4.7

JleiicTBHE JKUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX Teao. BrlTasnkuBaromas (apXxuMmenoBa) CHIA.

3akoH Apxumena

4.8

[InaBanue Ten. Bo3ayxormniaBanue

4.9

[TpakTrueckue pabOTHI:

HccrnenoBanne 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMa MOTPYXKEHHOW B JKUAKOCTh YACTU TeJa.
OnpeneneHre BhITAIKUBAOLIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B KUIKOCTh. [IpoBepka
HE3aBUCHUMOCTH BBITAIKUBAIOLIEH CHUJIBI, AEMCTBYIOLIEH HA TEJIO B KUAKOCTH, OT Macchl Tena. OMBITHI,
ACMOHCTPpHUPYIOIIUEC 3aBUCUMOCTD BBITaJ'IKI/IBaIOHIeI\/'I CHIJIBI, I[GI\/’ICTBYIOHIGI\/II Ha TEJIO B KHUIAKOCTH, OT
00bEMa TOTpYKEHHOW B KUAKOCTh YacTH Telda W OT IUIOTHOCTH >KuAKOCcTH. KoHcTpyupoBaHue

apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKHU U OIIpeIeIeHUE €€ TPY30M0AbEMHOCTH

4.10

dusnueckue SABICHUSI B npupoac: BIUAHUC aTMOC(bepHOFO JaBJICHUS Ha JKHBOM OpraHu3M, IJIaBaHHE

pBIO

4.11

TexHHueckue yCTpoilcTBa: COOOIIAIOIIMECS COCY[bl, YCTPOWCTBO BOJOIPOBOJA, THUAPABIMYECKHIMA

npecc, MaHOMETp, OapOMeTp, BEICOTOMED, TOPIIHEBOH HACOC, aPEOMETP

PABOTA, MOIIITHOCTbB, DHEPT'UA

5.1 Mexanudeckas padboTta

5.2 MexaHnyeckast MOIITHOCTD

5.3 [IpocThie MEXaHU3MBI: pbIuar, 0JI0K, HAKJIOHHAsI TUIOCKOCTh. [IpaBuiio paBHOBeCHs pbryara

54 [TpumeHeHue npaBuiia paBHOBECHUS pblyara K OJI0OKY

ss «3onotoe mpaBwio» MexaHUKU. KodpduimeHt monesHoro neHcTBUS MexaHu3moB. [IpocTsie
' MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTenmanbHast SHEPTUU Teja, MOTHATOTO HaJ 3eMIIEN




5.7 Kunernueckas sHeprus
5.8 [TonHast MexaHuueckasi SHEprus. 3aKOH U3MEHEHHS M COXPAHEHHS] MEXaHUYECKON SHEpruu
[IpakTruyeckue pabOTHI:
59 #H#HtPar#H##Onpenenene paboOThl CUIBI  TPEHHUsS TPU DPABHOMEPHOM JBW)KEHMHM Tela 110
. TOPU30HTAJIBbHON mNoOBepXxHOCTU. MccnenoBanue ycnoBuid paBHOBecusi pblyara. Msmepenume KIIJI
HAKJIOHHOM IUTIOCKOCTH. M3ydeHue 3aKOHa COXpaHEHUsI MEXaHUYECKON SHEPTUH
5.10 ®usnyeckue sIBICHUS B IPUPOJIE: PblYaru B TeJE YEJI0BEKa
511 TexHuuecKkue yCTpOiCTBa: phIYar, NMOJBWKHBIM W HENOJBW)KHBIA OJOKM, HAKJIOHHAS IUIOCKOCTD,
' MPOCThIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasaeJa 3JIeMeHTa
6 TEITJIOBBIE ABJIEHUA
61 OCHOBHbIE OJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOpUN CTPOEHUs BellecTBa. Macca u pa3mepbl
' MoJIeKyJI. OTBIThL, TOATBEPKIAIOIINE OCHOBHBIE MOJOKEHUS MOJIEKYIIPHOKUHETUYECKON TEOpUU
62 Monenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BelecTBa. Kpucrammueckue u amopHbIe
' Tena
63 OObsicHEeHHE  CBOWCTB Ta30B, IKUAKOCTEH W TBEPABIX TEI HAa OCHOBE  IIOJOKCHUMU
' MOJIEKYJISIPHOKMHETHYECKON TEOPUH
6.4 CmauvBaHMe U KallWJUISIPHBIE SIBJICHUS
6.5 TennoBoe pacumpeHue u cxxarue




6.6

TeMnepaTypa. CBs13b TEMIICPATYPbI CO CKOPOCTHIO TCIIJIIOBOI'O IBHIKCHUA YaCTHIL

Buytpennss sHeprus. CrnocoObl M3MEHEHUsT BHYTPEHHEH SHEpruM: TEeIuloneperaya U COBEpLICHHE

6.7
paboThI

6.8 Bupel Terionepenaydn: TErONpOBOIHOCTb, KOHBEKIIUS, U3TyYCHUE

6.9 KonnuectBO TEeIw1oThL. Y aenbHasa TEIUIOEMKOCTE BEIIECTBA

6.10 TermmooOMeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOTO OalaHca

6.11 [InaBneHue u oTBEp/IEeBaHNE KPUCTAIITMYSCKUX BEUIECTB. Y JeNIbHAs TETUIOTA TUTABICHUS

612 [TapooOpazoBanue u koHaeHcarus. Vcmapenue. Kurmenue. YaenpHas TemioTa mapooOpa3oBaHMS.
' 3aBUCUMOCTh TEeMIIEpaTyphl KUTIEHUS OT aTMOC(HEPHOTO JAaBICHUS

6.13 BnaxHocTh Bo3ayxa

6.14 DHeprus TOIINBA. Y ebHas TeIIOTa CrOpaHus

6.15 [Tpunnumner padotel TeroBbix aBurarenei KIIJ temmoBoro asuratens. TersioBeie IBHraTeiad M
' 3allliTa OKPYKAIOIIEH cpe/ibl

6.16 3aKOH COXpaHEHMsI U MTPEBPALLIEHHS SHEPTUU B TEIUIOBBIX IpoOLEccax

6.17 [IpakTueckue paboTHI:

###Par###OnbBITH 0 0OHAPYKEHUIO JCHCTBUS CUIT MOJICKYJIIPHOTO TIPHUTSKCHHMS.

###Par#H##ONBITHI IO BBIPALMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

#H##HPar#H##ONbBITE IO HAOIIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KHUJIKOCTEH M TBEPABIX TEI.
###Par###Onpenenenre naBiIeHUs BO3AyXa B OaJUTOHE IIMPHUIIA.

HH#H#Par###ONBITEI, JEMOHCTPUPYIONIUE 3aBHCHMOCTb JaBJEHHUS BO3IyXa OT €ro oo0bémMa u
HarpeBaHUs WIN OXJIAK]ICHHUS.

#H##HPar###IpoBepka THIOTE3bl JIMHCWHOW 3aBUCHMOCTH JUIMHBI ~ CTOJIOMKA JKUIKOCTH B




TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTypshl.

#i##PartH#HaOnronenne W3MEHEHHUsT BHYTPEHHEH SHEpruM Teina B pe3ysbTare Teruionepenadd u
pabOTHI BHEIITHHUX CHIL.

##HPar#H#lccnenoBanue sIBICHNS TEIUI00OOMEHa IPU CMEIIMBAHUU XOJIOIHOM U ropsiueid BOABI.
###Par###OnpeneneHre KOMMIecTBa TETUIOThI, MMOJIYYEHHOTO BOJION MPH TEINIOOOMEHE C HarpeThiM
METATUYECKUM ITUITUHAPOM.

H#H#H#Par###Onpenenenre yaenbHOM TEI0OEMKOCTH BEIIECTRA.

###Par###ccneoBanue poriecca UCIapeHusl.

#H##Par##H#OnpeneneHre OTHOCUTEIBHOMN BIIaXKHOCTH BO3/TyXa.

H#HHHPar###Onpenenenre yeabHOM TEIIOTHI MJIaBJICHUS JIbJA.

duznyeckue ABJICHUS B mpupoac: MOBCPXHOCTHOC HATAKCHHUC WU KAITWIUIAPHBIC ABJICHUSA B INPUPOIL,

6.18 KpUCTaJUTbl B mpupone, usnydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bI;, 00pa3oBaHUE
POCHI, TYyMaHa, UHEesl, CHeTa.
TexHuueckue yCTpPOWCTBA: KaNWUIAPBL, IIPUMEPHI MCIOIB30BAHMUS KPUCTAIUIOB, KUAKOCTHBIN
6.19 TEPMOMETD, AaTYUK TEMIEPATYpPhl, TEPMOC, CUCTEMA OTOIUIEHUSA AOMOB, TUIPOMETPHI, [ICUXPOMETP,

napoBas TypOHHa, IBUTATE]h BHYTPEHHETO CTOPAHUSI.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMA

7.1 OnexTpusanus Tei. /[Ba poga 3J1EKTpUUYECKUX 3apsI0B

75 BsaumoneiicTBue 3apsbkeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTBH CHJIbl B3aUMOJAEHUCTBHS 3apsKEHHbBIX
. TeJI OT BEJIMYMHBI 3apSAI0B U PACCTOSHUS MEXK/TY TEJIaMH)

7.3 Onextpuueckoe none. HanpskxéHHocTe snexkTpuueckoro mnons. IlpuHnun — cynepno3uuuu

ANEKTPUYECKHUX IT0JIeH (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »snekTpuueckux 3apsioB. DJIEMEHTapHbIM 3nekTpuueckuii 3apsn. CTpoeHHe aroma.

74 [IpoBOAHMKY U AUATEKTPUKH

7.5 3aKOH COXpaHEHMs AIEKTPUUECKOTO 3apsiia

6 DJIEKTPUYECKUI TOK. YCIOBUSI CYIIECTBOBAHUSA JJIEKTPUUYECKOTO TOKAa. MCTOYHUKHM MOCTOSHHOTO
. TOKa

27 JIeicTBHST DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MArHUTHOE). DIIEKTPUYECKHA TOK B
' KUIKOCTSIX M razax

7.8 DnekTpuyeckas uenb. Cuiia Toka. IIEKTPUUECKOE HAMPSIKEHUE

7.9 CornpoTuBIiieHHE POBOAHUKA. Y ACIBHOE COMPOTUBIIEHUE BEILIECTBA

7.10 3axon OMma 1 ydacTKa Lenu

7.11 [TocnenoBarenpHOE M MapauIeIbHOE COEIUHEHUE IPOBOJHUKOB

7.12 PaGota u MouTHOCTE AyeKTpudeckoro Toka. 3akoH J[xoymns — Jlenna

7.13 DJeKTpUUYECKUE LIENH U MOTPEOUTENH dIEKTPHUECKOl 2Heprun B ObITy. KopoTkoe 3aMbIkanue

7.14 [ToctrossHHBbIE MarHuThl. B3auMoaelicTBuE MOCTOSSHHBIX MAarHUTOB

7.15 MarauTtHoe noie. MarauTHoe nojie 3eMJIn ¥ ero 3HaYeHUe IS KU3HHM Ha 3eMIle

7.16 OmneIT Opcrena. MarHUTHOE MOJI€ 3JIEKTPUUYECKOro Toka. [I[puMeHeHne 3JeKTpOMariuToB B TEXHUKE

17 JleficTBie MarHUTHOTO TMOJISI HAa NPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelb IOCTOSHHOIO TOKa.
' Hcnonws3oBanue 31eKTpoABUTaTEIeH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE

7.18 Omnbitel @apanes. SABnenue anekTpoMarHuTHON nHAYKIMK. [IpaBuno Jlenna

7.19 Onexrporeneparop. CnocoObl MOMYYEHHs DJICKTPUUYECKOM HHEPruu. ONEeKTPOCTaHLUU  Ha

BO300HOBJISIEMBIX HCTOYHUKAX SHEPruu




7.20

[IpakTudeckue pabOTHI:

OnbITHI 10 HAOTIOACHUIO STICKTPU3AINH TEJ HHIYKIIUEH U MPU COMPUKOCHOBEHUH.

UccnenoBanue neicTBUs 3JIEKTPUUECKOTO MOJIA HA MPOBOJIHUKU U TUDJICKTPUKH.

CoOopka u mpoBepKa pabOTHI AIEKTPHUUECKON IIETTH MMOCTOSTHHOTO TOKA.

W3mepenne u peryampoBaHUE CUIIbI TOKA.

N3mepenue u peryanpoBaHue HapsHKCHMS.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO Yepe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpa U
HaNpsHKEHUs Ha pEe3UCTOPE.

OnBbITB, IEMOHCTPUPYIOIIME 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTHUBIICEHUSI MPOBOJHHUKA OT €r0
JUITMHBI, TUTOLIAAN TOTIEPEYHOr0 CEYeHHs U MaTepuara.

[IpoBepka mpaBuiia CIOKEHUS HANPSHKEHUW MPU MOCIEI0BATEIbBHOM COEMHEHUN JIBYX PE3HCTOPOB.
[IpoBepka mpaBuna Il CWIBI TOKa IPU MNapajUIEIbBHOM COEOUHEHUM pe3ucTopoB. OmpeneneHue
paboThI AIIEKTPUUECKOTO TOKa, UAYIIETro yepe3 pesuctop. OnpeaeneHrue MOIMIHOCTH IEKTPUIECKOTO
TOKa, BBIIEIAEMOM Ha pesuctope. MccimenoBaHue 3aBUCUMOCTM CWJIBL TOKA, HWAYLIETO Yepe3
JaMIIOUKy, OT Hampspkenust Ha Heil. Omnpenenenne KIIJ narpeBartens. MccrnenoBanue MarHUTHOTO
B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB. M3ydeHHE MAarHUTHOTO TOJSl MMOCTOSTHHBIX MAarHUTOB TIPH
uX o0beqMHEHMH W pasneneHud. MccrienoBaHue AEMCTBHUS AIEKTPUYECKOTO TOKA HA MAarHUTHYIO
cTpeniky. ONbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI B3aUMOJCHCTBUSL KATYUIKU C TOKOM H
MAarHuTa OT CWJIbl TOKa M HANpPABJIEHUSA TOKA B Karywmke. M3ydeHune AEMCTBHS MarHUTHOTO TOJISL Ha
MPOBOIHUK ¢ ToKOoM. KoHcTpynpoBanue u m3ydeHue padboTel snektpoasuratens. M3mepenue KIIJ
3JEKTPOJIBUTaTeIbHON YCTaHOBKM. OMNBITBI 1O HCCICAOBAHUIO SIBICHUS AIIEKTPOMAarHUTHOMN

HHAYKOWUU: UCCIICAOBAHUC W3MEHEHUI 3HAYCHUS U HallpaBJICHUS UHAYKIIMOHHOT'O TOKa

7.21

du3nueckue SBICHUS B npupoac: SJICKTPHUYCCKUC SIBJIICHUS B aTMOC(I)epe, OJICKTPHUYICCTBO JKMBBIX




OpraHu3MOB, MArHuTHOC I10JIC 3CMJ'II/I, z[peﬁ(b ITOJIFOCOB, POJIb MArHUTHOI'O ITOJIA JJIA ) KU3HH Ha 3CMJ'I€,

MOJISIPHOC CUSAHUC

7.22

TexHuuecKkne yCTpoMCTBA: IEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CYETUUK ICKTPUIECKOU
SHEpPruM, HIIEKTPOOCBETUTENbHbIE NPHUOOPHI, HarpeBaTeNbHBIE AJIEKTPONPUOOPHI  (IIPUMEPHI),
JNEKTPUYECKHUE MTPEIOXPAHUTEIH, HIIEKTPOMATHUT, HJIEKTPOJABUIaTeNb IIOCTOSIHHOIO TOKA, T€HEPATOP

IIOCTOAHHOI'O TOKa

9 KJIACC
Kon
paszen Kon anemenra [IpoBepsiembie 371EMEHTBI COAEPIKAHMS
a
8 MEXAHUWYECKUE SBJIEHUA
8.1 Mexannyeckoe nBrxkeHre. MaTtepuanbHas Touka. CrcreMa oTcuéTa
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHXKEHHS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
#i#H#Parf##HepaBHOMepHOE NpsMoOIUHEHOE ABM>KeHHEe. CpeHssl U MTHOBEHHAs: CKOPOCTh TeJla MU
8.4 HEPaBHOMEPHOM JIBIIKCHHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHEMHOE IBUKEHUE
8.6 #H##Par###(CBoOoqHOe manenne. OneITe! I annies
8.7 #H##Par###PaBHOMEepHOE MBIDKEHUE MO OKpYykHOCTH. [leprnoa m yactora oOpamieHus. JInneliHas u
yriioBas CKopocTH. LleHTpocTpeMuTeNbHOE YCKOPEHUE
8.8 IlepBriit 3akoH HhroToHA




8.9

Bropoii 3akoH HeroTOHA

8.10 Tpetunit 3akon HeroToHa
8.11 HH#Par### [puHIUTT CyTIEPIIO3UITNH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 HiHPar###Cuna TpeHus: Cuila TPeHUS CKOJIbKEHHUs, CHJIa TPEHHUS MTOKOSI, IPYTHe BUJIbI TPEHUS
8.14 #H##Par###Cuita TsSHKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOTHOTO TaICHUS
8.15 JBwmxenue mnanet Bokpyr Connna. [lepBas kocMudeckast ckopocts. HeBecoMoCTh U neperpy3ku
8.16 PaBHOBecue MaTeprabHON TOUKH. AOCOIIOTHO TBEPIOE TEIO
#H#HPar###PaBHOBecue TBEPAOrO Tena C 3aKpEIUIEHHOM OChIO BpauieHus. MomeHT cuibl. LleHTp
517 TSKECTH
8.18 WNmnynec Tena. Izmenenune ummnynbca. UMIynsc cuiisl
8.19 3aKOH COXpaHEHUs UMITyJIbCa
8.20 Hi#HPar###PeakTHBHOE IBIKEHHE
8.21 Mexanudeckas paboTa U MOIITHOCTb
8.22 PaGota cwit TshkecTu, ynpyroctu, TpeHus. CBsI3b SHEPTUH U PAOOTHI
8.23 [ToreHnmanbHas SHEPrust Teja, MOJHITOTO HAJl TOBEPXHOCTHIO 3eMITH
8.24 [ToTeHnmanbHas SHEPrUs CKATON NPYKUHBI
8.25 #i#HParf##Kunernueckas sHeprust. Teopema 0 KHHETUYECKOW SHEPTUU
8.26 HH#HParf##3aKkoH COXpaHEHHsI MEXaHUYECKON DHEPTUH
8.27 [TpakTuyeckue paboOTHI:

OnpeneneHne cpefHel CKOPOCTH CKOJBXKEHMsI OpycKa WM JIBH)KEHHUS [IapUKa 10 HAaKJIOHHOU




mwiockocTH. OmnpeneneHnue YCKOPEHHs Tella MPU PAaBHOYCKOPEHHOM JBUKEHUU [0 HAKIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU IyTH OT BPEMEHU IMPHU PaBHOYCKOPEHHOM JIBHKEHHH 0€3 HauaibHOU
CKOPOCTH.

[IpoBepka rumotresbl: €cilu MPU PaBHOYCKOPEHHOM [BMKEHHM 0€3 HayaJlbHOM CKOPOCTH IyTH
OTHOCATCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOLINE IPOMEKYTKHA BPEMEHU OJMHAKOBBI.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHMS OT CHJIBI HOPMAaJbHOTO JaBJICHUS.
Onpenenenne Kodpduimenta TpeHUs CcKojibkeHua. OmpeneneHue KECTKOCTU MPYKUHBI.
Onpenenenue pabOThl CHIBI TPEHHS IMPH PABHOMEPHOM JBHKEHHU Tela MO TOPU30HTAIHHOMN
noBepxHocTu. Omnpenenenue pabOThl CHIIBI YIPYTOCTH NpPU MOABEME Tpy3a C HCIOIb30BAHHEM

HCIIOABHXKHOI'O U IIOABUXKHOI'O OJIOKOB

®du3nyecKue SBICHUSI B npupoac: NpUJInUBbI U OTJIIMBBI, ABUXKXCHUC IIIAHCT ConneyHoH CUCTEMBI,

.28 PEaKTUBHOE JIBH)KCHHE JKUBBIX OPTaHU3MOB
8.29 TexHnueckue yCTpoNuCTBa: CIIUIOMETP, JaTYMKHU MTOJIOKEHUS, PACCTOSHMS U YCKOPEHUS, PAKEThI
MEXAHUYECKHNE KOJIEBAHUA 1 BOJIHBI
9.1 KonebarenbHoe nBukenue. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHHI: IEpHO/I, YaCTOTa, aMILIUTY/1a
97 Matematuyeckuii W TPYKUHHBIM MasTHUKU. [lpeBparenue »HeEpruM Mpu KojedaTeIbHOM
. JIBIDKEHUU
9.3 3aryxatoiue kojebanus. Beinysxiennole konedanus. Pezonanc
Mexanuueckue BoaHbl. CBONCTBA MEXaHUYECKUX BOJH. [IpoosibHBIE U TTOnIepeuHble BOIHBIL. [[nHa
9.4 BOJIHBI U CKOPOCTh €€ pachpocTpaHeHHs. MexaHn4ecKue BOJIHBI B TBEPAOM Tele, CEHCMUUYECKHE
BOJIHBI
9.5 3ByK. ['(poMKOCTh U BbIcOTa 3ByKa. OTpaxkeHUE 3ByKa




9.6

Wudpa3Byk u yapTpa3Byk

9.7

[TpakTuyeckue paboTHI:

OnpezneneHne 4acTOTHI U IEpHOA KOIeOaHUH MaTeMaTHYECKOTO MasiTHUKA.

OnpezneneHue 4acTOThl U MEPHOAA KoeOaHUH NPYKUHHOIO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH Nepuoja KojeOaHWH MOABEIICHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MepHoAa KoJieOaHWM MNpYKUHHOTO MasTHUKAa OT MAacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH Nepuoja KoJieOaHui rpysa, MOABEUICHHOT0 K HUTH, OT MaccChl Ipy3a U

KECTKOCTHU NpYXKUHBL. M3Mepenne yckopeHnusi cBOOOAHOTO NaieHus

9.8

duznueckue SABJICHUS B MpUpoOAC: BOCHPHUATUC 3BYKOB )KUBOTHBIMH, 3CEMIICTPSACCHUC, ceiicMu4JecKure

BOJIHBI, HYHaMH, 3XO

9.9

Texuuueckue YCTpOﬁCTBaZ 9XO0JIOT, UCTIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy N TCXHUKC

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DNEeKTPOMarHuTHOE MoJje. DJIEKTPOMarHUTHbBIE BOJHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 371eKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA
10 104 [TpakTueckue padbOThI:
' M3yueHne cBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOILBIO MOOMIIBHOTO TenedoHa
105 dusnyeckue sSBIEHHUS B IMpHpoOJE: OMOJOTHMUECKOoe NeHcTBUE BUAUMOTO, YIbTPa(HUOIETOBOIO U
' PEHTTEHOBCKOT'0 U3JIy4eHUN
10.6 TexHnueckue yCcTporuCTBa: UCIIOIB30BAHNUE 3JIEKTPOMATHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
11 CBETOBBIE SABJIEHUA

11.1

JlyaeBast monens cBeta. MicTOuHMKH cBETa

11.2

[IpsamoninHeitHOE pacIpOCTpaHEHUE CBETA




11.3

Otpakenue cBeta. [1mockoe 3epkaio. 3aKOH OTpaKeHHs CBETa

11.4 [IpenomiieHue cBeta. 3aKoH NpesioMiieHus cBeta. [loaHOe BHyTpeHHEee OTpakeHue cBeTa
I1.5 JInnza. Xon yden B JIMH3E
11.6 Onrtuueckas cuctema ¢oToarmapara, MUKpPOCKOTIA U TeJIECKOoIa
11.7 I'ma3 xak ontuyeckas cucrema. biM3opykocTs U JaIbHO30PKOCTh
118 Paznoxenue Oemoro ceera B crektp. Ombitel HeroToHa. CrokKeHHE CHEKTPAIBHBIX IIBETOB.
’ Hucniepcus ceera
[TpakTuyeckue paboTHI:
#HiHPar###lccnenoBanie 3aBUCUMOCTH yTJIa OTPa)XXEHHsI CBETOBOTO JIyda OT yTJjia MaJIeHusl.
#HH#HPar#Ht#13yuenue xapakTepUCTHK U300paXKeHUsl IpeMeTa B INIOCKOM 3epKaJie.
#HiHPart##lccnenoBanne 3aBUCUMOCTH yIila MPEJIOMIIEHHS CBETOBOTO Jydya OT YyIJia MajeHHs Ha
119 IpaHMLIE «BO3IYX — CTEKIIO».
' #iHPart## lonmydyeHne n300pakeHHid ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.
#H##Par###Onpenenenre GOKyCHOTO pacCTOSHUS U ONTHYECKOM CHIIBI COOMpAIOIIEH JTUH3HI.
HH#HPar###ONBITHI 110 pa3JIoKEHUIO OEJI0ro CBeTa B CIIEKTD.
HH#HPar###ONBITEl 110 BOCIPUSITUIO LIBETAa IPEIMETOB INpPH HMX HAONIOJIEHWU 4Yepe3 IBETOBbIE
GuIbTPHI
1110 ®dusnueckue sBieHus B npupojne: 3armMeHus ConHua u JIyHbl, 1BeTa Tes, ONTUYECKUE SIBICHHS B
' atMocdepe (uBeT HeOa, pedpaxiys, pagyra, MUPax)
11.11 TexHuyeckue ycTponucTBa: OUKH, IEPUCKOII, (oTOANNapaT, ONTUIECKHE CBETOBOIbI
12 KBAHTOBBGIE SBJIEHUA

12.1

OnbiTel Pe3epdopna u mianerapHas Mmojaens atoma. Mogens aroma bopa




12.2

I/ICHYCKaHI/Ie U IO 10IMCHUEC CBETAa aTOMOM. KBanTnl. JIunelgaTeie CIICKTPbI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3Iy4eHUs

12.4 Crpoenue atomHoro siipa. HykinonHas mozens aromHoro sapa. M3oromnst

12.5 PannoaktuBHble npeBpaiienus. [lepuoa nonypacnaga aToOMHBIX s€p

12.6 SnepHble peakuu. 3aKOHBI COXPAaHEHHUS 3apsJ0BOIO U MAaCCOBOI'O YHCET

12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU

12.8 Peakiuu cuntesa u nenenus saep. Mcrounuku sueprun CoJiHIA U 3BE3NT

12.9 Snepnas sHepreTuka. JleicTBUE paAMOAKTUBHBIX M3JIyYEHUHN Ha )KUBbIE OPTaHU3MBbI
[IpakTueckue padbOThI:

1210 HaGnroneHue CrjIomHbIX ¥ IMHEWYAThIX CIIEKTPOB U3TYUYECHHUS.

. HccnenoBanue TPEeKOB: U3MEPEHHE YHEPTUU YaCTHIIBI 0 TOPMO3HOMY ITyTH (110 poTorpadusim).

W3mepeHue paainoakTUBHOTO (oHa
dusnueckue SBICHUSA B MPUPOJE: €CTECTBEHHBIN paJUMOAKTUBHBIA (OH, KOCMHUYECKHE Iy4YH,

12.11 PaOUMOAKTUBHOE H3JIyYECHHUE IPUPOJHBIX MHHEPAIOB, JEHUCTBHE PAJUOAKTUBHBIX M3JIIyYECHUH Ha
OpraHM3M 4eJI0BEKa

12.12 TexHuueckue ycTpoicTBa: CIEKTPOCKON, MHAUBUIYAJIbHBIA I03UMETP, Kamepa Buibcona




MPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJIbLHON ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OEPA3OBAHUSA

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEJIMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS OCBOEHHSI OCHOBHO#
o0pa3oBaTe/IbHOI MPOrpaMMBbI OCHOBHOTO 00111ero 06pa3oBanusi Ha ocHoBe PI'OC

[lonnmanne ponu (U3NKK B HAyYHOW KapTHHE MHUpA; CHOPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUH O
3aKOHOMEPHON CBS3M U T[IO3HABAEMOCTU SIBICHUH TPUPOABI, O POJH OIKCIEpUMEHTa B (QU3UKE, O
cucreMoo0pa3yromield poau (U3MKA B Pa3BUTHUU C€CTECTBEHHBIX HAYK, TEXHHKU M TEXHOJOTHH, 00 SBOJIOIHH
(bU3MYECKUX 3HAHUW W WX POJIM B IIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MHpA, O BKJIAAEC POCCHUHUCKHX W
3apyOeKHBIX YUEHBIX-PU3UKOB B pPa3BUTHE HAYKH, OOBSICHEHHE IMPOILIECCOB OKPYkAIOIIETO MHUpA, Pa3BUTHE

TEXHUKH U TEXHOJIOTHH

3HaHMS O BUAAX MaTepuu (BEIIECTBO U MOJIE), O JBWKEHUH KaK CrocoOe CYyIIeCTBOBAaHMUS MaTepuu, 00 aTOMHO-
MOJICKYJIIPHOM TEOpUU CTPOEHUS BEIIeCTBA, O (PU3MYECKON CYLITHOCTH SBJIEHUH NpUpPOAbl (MEXaHUYECKUX,

TCIJIOBBIX, JSJICKTPOMArHUTHBIX H KB&HTOBI)IX); YMCHHUEC pas3jindaTb ABJICHHA 110 OIMMCAHUIO HUX XapPaAKTCPHBIX

2
CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (HU3MUECKOe SBJICHUE; YMEHHE pPAaclO3HaBaTh
MPOSIBIICHUE HM3YYCHHBIX (U3NYECKUX SIBICHUI B OKPYXKAIOIIEM MHpE, BBLACTSAS HMX CYLIECTBEHHBIC CBOWCTBA
(mpu3HAKH)
BJ'Ia)ICHI/Ie OCHOBaMH IOHSITUHMHOI'O arrmapara ¥ CAMBOJIMYCCKOT'O A3bIKa (1)I/I3I/IKI/I 1 UCIIOJIb30BAHHUE UX I PCIICHUA

3 yueOHBIX 3aj]ay; YMEHHE XapaKTepuU30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHUS M MPOLECCHI, HCIOIb3YsI
(dbyHIaMEeHTaIbHBIE U SMIUPUIECKUE 3aKOHBI

4 YMeHHUe ONUCHIBATh N3YUCHHBIE CBOMCTBA TN U (PU3HUYECKUE SBJICHHS, UCTIONB3Ys (PU3HUECKUE BETMINHBI

5 Bnanenne ocHOBaMHM METOJOB HAY4YHOTO IIO3HAHUS C Y4YETOM COONIONEHHs] TpaBWII OE€30MacHOr0 TpyAa:




HaOmroicHUE (PU3UYECCKUX SIBJICHHI:

YMEHHE CaMOCTOSITEIBHO COOMpPATh SKCICPUMEHTAIBHYI YCTAaHOBKY W3 JIAHHOTO Habopa 000OpyJoBaHHS IO
WHCTPYKIINH, ONUCHIBATH XOJI OIBITA U 3aIUCHIBATh €r0 Pe3yJIbTaThI, (HOPMYIHPOBATH BHIBOJIHI;

MPOBEJICHUE TPSIMBIX M KOCBEHHBIX HM3MEPEHHN (HU3UYECKHX BEIUYHMH: YMEHHE I[UIAaHMPOBATh HM3MEPEHUS,
CaMOCTOSITEIILHO COOMPaTh AKCIEPHUMEHTATBHYIO YCTAHOBKY 10 MHCTPYKIIMH, BBIYUCIIATH 3HAYCHHUE BEIMYUHBI U
AHAJTM3UPOBATh MOJYUYCHHBIC PE3YJIbTATHI C YUETOM 3aJaHHOH MOTPEITHOCTH PE3yJIbTaTOB H3MEPEHHIA;

MIPOBEJICHUE HECIIOKHBIX IKCIEPUMEHTAIBHBIX HUCCIICOBAHUN; CAMOCTOSITEIFHO COOMPATh IKCICPUMEHTAIBLHYO
YCTAaHOBKY W TPOBOJUTH HCCIEAOBAHUE O MHCTPYKIHUH, MPEACTABIATh MOJYyUYCHHBIC 3aBHCHMOCTH (PH3UYCCKHX

BCJINYHH B BUC TaG.HI/II_[ nu Fpa(I)I/IKOB, YUUTBIBATH NOTPCHIHOCTHU, JA€JIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICAOBAHUA

[TonnmMaHue XapaKTEpPHBIX CBOWCTB (PU3MUYECKMX MOAeNeH (MarepuanbHas TOYka, aOCOIIOTHO TBEPAOE TEO,
MOJIETI CTPOEHHUS ra30B, )KHJIKOCTEH M TBEPABIX Tel, INIAaHETApHAsl MOJENb aTOMa, HyKJIOHHAs MOJEIb aTOMHOTO

;mpa) U YMCHUC MPUMCHSATDb UX JIA 0OBSICHEHHS (I)I/ISI/I‘-IGCKI/IX mponeccoB

YMmeHue o0bACHATh (PU3MUYECKHE MPOIECChl U CBOWCTBA TEJ, B TOM YHCJIE€ M B KOHTEKCTE CHUTyallUid MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBIISTH MPUUYUHHO-CIIECACTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C

OHOpOfI Ha U3YyYCHHBLIC CBOMCTBaA (I)I/ISI/IIIGCKI/IX HBHeHHfI, (I)I/I3I/ILICCKI/IC 3aKOHBI, 3dKOHOMCPHOCTHU U MOACIIN

YMmeHue pemath pacu€THble 3a1a4M (Ha 6a3e 2 — 3 ypaBHEHHUH), UCHOJB3Ys 3aKOHBI M (OPMYJIbI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYUHBI, B YACTHOCTH, 3aIlMChIBaTh KPAaTKOE YCJIOBHE 3a/la4yM, BBISBISATH HEJIOCTAIOLIUE JAaHHBIE,
BbIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBbIE sl €€ pPeleHHs, UCIO0Ib30BaTh CIPABOYHbIC AAHHBIE, IPOBOJUTH
pacu€Thl M OICHMBATh PEATUCTUYHOCTH IMOJNYYECHHOTO 3HAUCHHs (PU3MYECKOW BENWYHMHBI, YMEHHE OIpPEIeIsiTh

pa3MepHOCTh (GU3UYECKON BETMYHMHBI, TOTYYSHHON NPU PEeIICHUH 331a4u

YMeHue XapaKTCPU30BaTh IMPHHIUIIBI HeﬁCTBHH TCXHHUYCCKHX YCTPOﬁCTB, B TOM 4YHCJI€ OBITOBBIX HpI/I60pOB, n
IMPOMBIIIJICHHBIX TCXHOJIOTHYCCKUX IMPOLCCCOB II0 UX OMNHUCAHHIO, HUCIIOJIB3Ys 3HAHUA O CBOMCTBaxX (I)I/I?,I/I‘ICCKI/IX

SIBJICHUH ¥ HEOOX0IuMbIe (PU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHne ucnojab30BaTh 3HAHUS O (1)I/I3I/I‘-IGCKI/IX SBJICHUAX B HOBCGI[HGBHOI\/JI KHU3HHU I obecneueHus 0€30MacHOCTH




pu oOpailieHuu ¢ OBITOBBIMU MPUOOPAMH U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUS 3/10POBbS U COOIIOICHUS
HOPM JKOJIOTUYECKOTO MOBEACHUS B OKPYKAIOIIEH Cpelie; MOHUMaHHe HEOOXOJUMMOCTH PUMEHEHUS TOCTHKEHUN

(U3HUKYM ¥ TEXHOJOTHH JIsl pallMOHAIBHOTO MPUPOAOIOIB30BaHNUS

11

OmnbIT moucka, npeodpazoBaHus W NpPEACTaBICHUs MHPOpMaLUU (PU3NYECKOTO COAEPIKAHUS C HMCIIOJIb30BaHHEM
MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI; YMEHUE OIEHUBAThH JTOCTOBEPHOCTH MOyYeHHON HMH(OpMAIUH
Ha OCHOBE MMEIOLIUXCS 3HAHWW W JONOJHUTENBHBIX HCTOYHUKOB; YMEHHME HCIIOJIb30BATHh IIPU BBIIOJIHEHUH
yueOHBIX 3aJaHUil HAay4HO-IIONMYJIIPHYIO JIUTEpaTypy (U3NYECKOTO COJEpXaHUs, CIPAaBOYHBIE MaTepUabl,
pecypcbl cetu MHTepHeT; BiajgeHue 0a30BBIMM HaBbIKaMH IpeoOpa3oBaHUs MHGOpPMALMU U3 OAHOM 3HAKOBOU
CHCTEMBI B JIPYT'YIO; YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOILIEHNsI HA OCHOBE MH(POPMALIUU

N3 HCCKOJIbKMX HCTOYHHKOB




IHEPEYEHD 2JIEMEHTOB COIAEP KXAHUA, IIPOBEPAEMbBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA

1.1 Mexanudeckoe aBmxeHue. MarepuansHas Touka. Cucrema otcuéra. OTHOCUTEITBHOCTh ABUKCHUS

1o PaBHOMEpHOE 1 HEpaBHOMEpHOE ABMKeHNEe. CpeaHsis ckopocTh. Dopmyia 1)1 BBIYUCICHUS CPETHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TpsAMONIMHENHOE JBWKEHHE. 3aBUCHMOCTh KOOpPJIMHATHI Tella OT BPEMEHUM B CIydyae pPaBHOMEPHOIO
MPSAMOJIMHEMHOTO JBHKECHUS:

1.3 x(f)=xy+ut
I'padvkn 3aBHCHUMOCTH OT BPEMEHHM /Jisi TMPOEKIUH CKOPOCTH, MPOEKIUU TEepeMEIleHUs, MyTH, KOOPAMHATHI MpHU
PaBHOMEPHOM MPSMOJIUHEMHOM JABUKECHUHU
3aBUCUMOCTH KOOPJIMHATHI TEJIa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO JIBHKCHHUS:

EQ
1.4 Sx{r}=1',,__=ar—axsf

@opmynbl ISl TPOEKIUH TEepEeMEIIeHUs, MPOEKIMH CKOPOCTH U TNPOEKUUU YCKOPEHUS NpHU PaBHOYCKOPEHHOM

HpﬂMOHHHGﬁHOM JABHXKCHHMU




Fpa(l)I/IKI/I 3aBUCUMOCTH OT BPpEMCHU IJIA IMIPOCKIHU YCKOPCHUS, ITPOCKIUHU CKOPOCTHU, NPOCKIHUU MEPEMCIUICHUS, KOOPANUHATHI

IIPH PABHOYCKOPEHHOM IPSIMOJIMHEHHOM JIBUKEHUU

CBobogHoe nageHue. @opMyJibl, ONUCHIBAIOIINE CBOOOAHOE Ma/leHUE Tesla 0 BEepTUKAIM (IBMKEHHE Tela BHU3 WIH BBEPX

1.5 OTHOCHUTEJIBHO MOBEPXHOCTH 3emin). I'paduku 3aBUCUMOCTH OT BPEMEHH JUIsl IPOSKIMHM YCKOPEHUs, MPOEKLUU CKOPOCTH U
KOOpPAUHATHI ITPpU CBO60HHOM MaacHUu TCjia IO BEPTUKAIIN
1.6 CkopocTh paBHOMEPHOI'O JBMKEHUS Te€Ja 110 OKPY>KHOCTH. HampasiieHue CKkopocTH.

dopmyna 175 BEIYUCICHUS CKOPOCTH Yepe3 paauyc OKPYKHOCTHU U Iepro i oOpalieHus:

2nR
T

LlentpoctpemuTensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTENBHOTO —YCKOPEHUS.

YCKOPEHWUSL:
a_= v-
* R

d)opMyJIa JJIs1  BBIYMCJICHUA




Macca. IInoTHOCTB BellecTBa. CDopMyna JJIA BBIYHUCJIICHUA IIJIOTHOCTH:

1.7 P=7
1.8 Cuna — BektopHas (usnueckas BenuurHa. CIoKeHue Cui
1.9 SABnenue unepruu. [lepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHarpaBiIe€HHOCTh BEKTOPa YCKOPEHUs Tejla U BEKTOPa CUJIbI, IEUCTBYIOIIEH HA TEJIO
Bzaumoneiictue Ten. Tperuii 3akoH HeroToHa:
1.11 F_"-‘—}IZ_FI—}E
Tpenne mokost u TpeHue CKOIkKeHUs. DopMyia JyIsl BEBIYUCICHUS MOYJISI CHUIIbI TPEHHUS CKOJIBKCHUS:
F_=pn-N
1.12 £

1.13

Hedbopmarnus Tena. Yrpyrue u Heynpyrue aegopmanuu. 3aKoH ynpyroi aedopmanun (3akoH ['yka):

F=k-Al




1.14

BCCMI/IpHOC TATOTEHUE. 3aKOH BCEMHUPHOT'O TATOTCHUS:

My - M,
F == G " '—_‘—
RZ
Cuna TsixecTu. Y CKOpeHre cBOOOIHOTO MaICHHUS.
dopmyna a7 BEIYUCICHUS CUITBI TSDKECTH BOM3H noBepxHoctu 3emiu: F = mg.

JBwxenue minanet Bokpyr Connua. [lepBas kocMuueckast ckopoctb. HeBecoMoCTh U neperpy3ku

1.15

Nmmynbe Tena — BeKTOpHas pu3nvecKas BEIMINHA.
p=mo

Nmmnynsc cucremsl tein. M3menenune umnyibsca. IMmynsce cusl

1.16

3akoH COXpPaHCHUA UMITYJIbCa JJIA 3aMKHYTOﬁ CHUCTEMBI TCII:
D=nyUy +m, U, =const

PeakTnBHOE OBIDKEHIE

1.17

Mexanundeckas padota. @opmMyria 1Jisi BEIYUCICHUS paOOThI CHIIBI:

A=Fsoosct

Mexannueckass MOITHOCTD:

1.18




TeopeMa 0 KHHETHYECKOU OHCPI'Uu. CDOpMy.]'Ia JJIA BBIYHMCIICHUA HOTCHHI/IaHBHOﬁ OHCPIuu TCja, HOJHATOIO

HaJ 3eMIen:

E,= mgh

1.19

Mexannueckas OHCPTHUA:
E=E,+E,

3aKOH COXpaHEHMs MEXaHMYECKOM 3Hepruu. PopmyJia s 3aKOHA COXPaHEHUSI MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CHUII
Tpenus: E = const.

HpeBpameHHe MEXaHHYeCKOMN OHCPI'uU IIpHU HAJITMYIKUHU CUJIbI TPCHHA.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE IPABHIIO» MEXAHUKH.
Preryar. Mowmenr cuiel: M - Fl.

VcaoBue PAaBHOBCCH: pblyara:

M +M +..=0
[MoxasuxHbIN 1 HeOABMXKHBIN O0510Ku. KITJ[ mpocThix MexaHU3MOB,

n= Anonesaas
4

“lsaTpaneRnan

1.21

JlaBiieHune TBEPOTO TeNa.

qDopMyna JJIA BBIYUCIICHUA JaBJICHUA TBépI[OFO TCIa:




JaBnenue raza. ATMmocdepHoe 1aBleHUE.
IMuapocraTudeckoe 1aBlieHUE BHYTPH KUIKOCTH.

q)opMyna JJIs1 BBIYMCIICHUSA OaBJICHUSA BHYTPHU JKUIAKOCTH:

P=pgh+ Py
1.22 3axoH [lackans. 'mapaBnudeckuii npecc
3akon Apxumena. @opmyna Ui ONpeneieHNs BhITAIKUBAIOLIEH CUIIbI, AEUCTBYIOUIEH Ha TeNo, MOrpyKEHHOE B KHUJIKOCTh
WM Ta3:
1.23
Fpx =PEV
Ycnosue mnaBanud tena. [lnaBanue cynos u BO3ayxoIuiaBaHUe
Mexannueckue KosebaHus. AMIUIMTYJa, NEpUoJ M yacToTa KosiebaHuil. dopmyia, CBA3bIBAIOIIAs YacTOTY M HEPUOJ
124 KOJICOaHMI:
ool
T
1.25 MatemaTtuueckuil U Ipy>KUHHBIN MasTHUKU. [IpeBpaiieHre sHepruu npu KoinedaTeIbHOM JIBUKEHUU
1.26 3aryxatomue kojiebanus. Beinykiennpie koiebanus. Pezonanc
Mexannyeckue BoJHBL [IpononpHbIe M ONEpeYHbIe BOIHBL. J[JIMHA BOJIHBI U CKOPOCTH PACIIPOCTPAHEHUS BOJIHBL:
1.27 h=v-T
1.28 3Byk. 'poMKOCTb U BbICOTa 3ByKa. OTpaXkeHHEe 3ByKOBOM BOJIHBI Ha TpaHuLe ABYX cpell. MHdpa3Byk u yIbTpa3ByK
1.29 Ipakxmuueckue pabomol

W3mepenue cpenHeil IIOTHOCTH BEIECTBA; apXUMEAOBOM CHIIbL; AKECTKOCTU MPY>KUHBL, KO3 PHIMEeHTa TPEeHHsI CKOJIbKEHUS;




paboThl CUITBI TPEHMSI, CUITBI YIPYTOCTH; CPEIHEN CKOPOCTH JBIKEHUSI OpycKa M0 HAKIOHHOMW MJIOCKOCTH; YCKOpeHus: Opycka
NIPU JBMO)KEHUM 110 HAKJIOHHOH TJIOCKOCTH; YaCTOTHI U TIepro/ia KojeOaHUi MaTeMaTu4ecKoro MasiTHUKA; 4aCTOTHI M TIepHoa
Kosie0aHui MPYKUHHOTO MAasgTHUKA; MOMEHTA CUJIBI, IEUCTBYIONIET0 Ha pblyar; padoThl CHIIbI YIPYTOCTH MPHU MOABEME Tpy3a
C TIOMOIIBIO HEMOBM)KHOTO 0JIOKA; pabOTHI CHIIBI YIIPYTOCTH MIPU MObEME TPY3a C MOMOUIBIO MOABUKHOTO OJI0KA.

HccnenoBanne 3aBUCUMOCTH apXUMEAOBOH CHJIBI OT 00bEMa MOTpyKEHHOW YacTW Tejla W OT IUIOTHOCTU JKHJIKOCTH;
HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHJIBI OT MAcChl T€Ja; CUJIbI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIbHOIO JABJIEHUS U OT
poOJla TOBEPXHOCTH; CHIIBI YIPYTOCTH, BO3HHUKAIOIIEH B MPYXHUHE, OT CTENEHU JeOopMalui MPYKUHBL, YCKOPEHHs OpycKa OT
yrja HakJOHa Hampapisioulel; nepuoAa (4acToThl) KoueOaHUIl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; Mepuoja KosieOaHui
NpPY>KUHHOTO MAasTHHUKa OT MacChl Ipy3a M KECTKOCTU MPYKHUHBI, HCCIEIOBAHWE HE3aBUCHUMOCTH IEpHOAa KoJeOaHMi

HUTSHOI'O MAsITHHKA OT Macchl Ipy3a. [IpoBepka yciioBHs paBHOBECHS pblyara

Duzuueckue A6n1eHUs 8 npupooe: TPUMEPHI ABIKEHUS C Pa3IMYHBIMU CKOPOCTSIMHU B KUBOM M HEKUBOU NMpHUpPOJE, AeHCTBUE

CHUJIbI TPCHHA B IPUPOAC U TCXHHUKEC, MPUIIUBLI U OTJIMBBI, ABUKCHUC IIJIAHCT ConHeuHoOI CUCTCMBI, PCAKTUBHOC IBHUKCHUC

130 JKUBBIX OPraHU3MOB, pbIYard B TeJ€ YEJIOBEKa, BIUSHUE aTMOC(EpHOTO NaBJICHUS Ha XUBOW OpraHu3M, IJIaBaHUE PHIO,
BOCIPUATHE 3BYKOB KUBOTHBIMH, 3eMJIETPSICEHHE, CEIICMHUECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea: CIUJIOMETpP, NAaTYUKU TOJOKEHUS, PACCTOSHUS M YCKOPEHUs, JUHAMOMETp, MOIIIUITHUKH,
131 pPaKeThl, phluar, MOABUKHBIN U HETIOABMKHBIN OJIOKH, HAKJIIOHHAS TNIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIIUECS
' COCY[IbI, YCTPOMCTBO BOJOIPOBOJA, THUIPABIMYECCKUN TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBON Hacoc,
apeoMeTp, IXO0JIOT, UCIIOJIb30BaHUE YIBTPa3BYKa B OBITY U TEXHUKE
2 TEIIJIOBBIE ABJIEHU S
1 OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU CTPOCHMsI BemecTBa. Mojenu TBEPAOTro, KUIKOTO H
' razoo0pa3Horo cocTosiHuM BemecTBa. Kpucrammuaeckue u amopdHbie Tena
2.2 JIBmxenue yactull BeniecTBa. CBsi3b CKOPOCTH JIBIDKEHUS 4acTHI] ¢ TeMIiepatypoil. bpoyHoBckoe nBuxenue, nuddys3us
2.3 CmauvBaHUE U KallWJUISIPHBIE SIBJICHUS
2.4 TernoBoe pacIIMpeHue U CKaTHE




2.5

TernnoBoe paBHOBECUE

2.6 BuyTpenHss sneprus. Pabota u teruionepenada kak criocoObl U3MEHEHHsI BHYTPEHHEN SHEPTUU
2.7 Buapl Terionepegaun: TeIIONPOBOIHOCTD, KOHBEKIIHS, H3TyUYeHUE
HarpeBanue n oxnaxaenue ten. KonudecTBo TEMIoTH. Y AeNIbHAS TETIOEMKOCTb:
2.8 Q=cmlt,—t,)
3aKkOH COXpaHEHUsl SHEPTUH B TEIUIOBBIX MpoIleccax. Y paBHEHHE TEIJIOBOTO OallaHca:
2.9 Q]. _QE _...:0
Hcnapenue u konaeHcanus. M3MeHeHre BHYTpEHHEH YHEPTHH B Mpollecce UCapeHus U KoHaeHcau. Kumnenue >kuaIKocTH.
2.10 VY aenwHas TeruioTa napoobpaszoBanus: L = Q/m
2.11 BrnaxnocTs Bo3myxa
[InaBnenne u kpuctramm3anus. V3MeHeHne BHYTPEHHEW SHEPTUM TPH IUIABJICHUH M KPHUCTAJUIM3AlMM. Y IelbHAs TEIUIoTa
IUIABJICHHUS
2.12 Q
_j'.h:_
i
513 BryTpenHsis sHeprus cropaHus TOIUIMBA. Y IeibHas TEIUIOTa CrOpaHus TotumBa: g = Q/m
2.14 [Tpuntumner padoTs! TeroBsix ABurareneid. KI1J[ TermmoBoro npurarens




Ipakmuueckue pabomol
N3MepeHne ynenbHOM TEIIOEMKOCTH METAJUIMYECKOTO LIWIMHAPA; KOJIUMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOW KOMHATHOMU

TemnepaTypbl (PMKCUPOBAHHON MacChl, B KOTOPYIO OMYIIEH HarpeThlil HWIMHIP; KOJIUYECTBA TEIUIOTHI, OTIaHHOTO HArpeThiM

21 LWIMHIPOM, IIOCJE€ OIyCKaHUs €ro B BOJY KOMHAaTHOM TEMIIEpaTypbl,; OTHOCHTEIBHOW BIIAXXHOCTH BO31yXa; yAEIbHOU
TEIUIOTHI IJIaBJICHU JibJa. VccnenoBanrue n3MEHEeHHs TeMIIepaTypbl BOAbI IIPH PAa3INYHbIX YCIOBUSIX; SBJICHUS TEIUIOOOMEHA
IIPY CMELIMBAaHUM XOJIOAHOM U ropsYeil BOJBL; TpoLecca UCIIApEHUS
516 Dusuueckue sA61eHUA 8 NPUpooe: TOBEPXHOCTHOE HATSDKEHUE M KalWJUIPHbIE SIBICHUS B IPUPOJE, KPUCTAIIBI B MIPUPOJE,
. m3nydyenne ColHila, 3amep3anrue BOJ0EMOB, MOPCKHE OpU3bl; 00pa30BaHKME POCHI, TyMaHa, HHEsl, CHeTa
Texnuueckue ycmpoucmea: KanWUISpbl, NPUMEPbl HUCHOJIb30BAHUS KPUCTAUIOB, KHUJIKOCTHBIA TEPMOMETp, JaT4UK
2.17 TeMIIepaTypbl, TEPMOC, CUCTEMA OTOIUIEHHUS JOMOB, TMTPOMETPHI, ICUXPOMETp, MapoBas TypOUHA, JABUraTeilb BHYTPEHHETO
CrOpaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. J[Ba Buaa 3JeKTpUYECKUX 3apsiioB
3.2 B3anMopeiicTBre 3apskeHHBIX Tell. 3akoH KynoHa
33 3aKOH COXpaHEHHUs JIEKTPUUYECKOTrO 3apsia
y Onexrpuueckoe mnoisie. Hampsok€HHOCTH anexkTpuueckoro mnoiiss. IIpuHIMI Cyneprno3uiuu 3JIEeKTpUYECKUX MoJjed (Ha
' KaueCTBEHHOM YPOBHE)
15 Hocurenu »snexkrpruyeckux 3apanoB. JleMCTBHME JJIEKTPUYECKOrO IIOJs Ha JJeKTpudeckue 3apsansl. [IpoBomHuku u

AUBJICKTPUKHU

3.6

[TocTosnHbI 251eKTpUYecKkuil TOK. [lelicTBus anekTpudeckoro Toka. Cuia toka. Hanpsbkenue.
I=q/t, U=A4/4




BHCKTpI/I‘ICCKOG COIIPOTUBJICHUC. VY nennHOE QJICKTPHUYCCKOC COIIPOTUBJICHUC:

3.7 R =pl/S
1.8 3akon Oma jiis yyactka snekrpudyeckoit nenu: [ = U/R
3.9 [locnenoBarenbHOE COETMHEHUE POBOIHUKOB!
c TT—JT AJ7T - R—R 4o
[TapamiensHOE COeIMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
R
U=U;:;I=I+1;R=—.
ST -7 2
CwMeranHbpie COSTMHEHHS TIPOBOTHUKOB
3.10 Pabota u MmomHOCTH 25ekTpudeckoro Toka. 4 = Ult, P = Ul
3akon Jlxoyst — Jlena:
g
3.11 Q=I"-R-t
3.12 OnbIT Opctena. MarHuTHOE 1oJjie IPSMOTo MPOBOJIHUKA ¢ TOKOM. JIMHMM MarHUTHOW MHAYKIUH
3.13 MarsuTHO€ 1noJje NOCTOSSHHOTO MaruuTa. B3anmoielicTBre NOCTOSIHHBIX MAarHUTOB
3.14 JleficTBre MarHUTHOTO TOJI HAa MPOBOJIHUK C TOKOM
3.15 Onpitel @apanes. SBnenue 3neKTpoMarHuTHON MHAYKUuu. [Ipasuio Jlenna
3.16 Ipaxmuyeckue pabomuol




I/I3MepeHHe QJICKTPHYCCKOI'O COIIPOTUBJICHUS PE3UCTOPA, MOIITHOCTHU IJICKTPHICCKOI'O TOKA, pa6OTBI QJICKTPHUYCCKOI'O TOKA.
HccnenoBaHne 3aBUCHMOCTH CHUJIIBI TOKa, BOBHUKAOUICTO B IIPOBOAHUKC (pe3I/ICTOpLI, JIaMHO‘-IKa), OT HaIlIps’KCHUSA Ha KOHIIAX
IMPOBOAHUKA; 3aBHUCHUMOCTH COIIPOTHUBJICHUA OT AJWHBI IMPOBOJHHUKA, INIOMIAAHW €TI0 IMOINEPEYHOro CCUCHUA U YIACIBHOI'O
COIIPOTHUBJICHUS.

HpOBepKa nmpaBujia JJIA SJICKTPUYCCKOr0 HANPSXKCHUSA IIPU IMOCICAOBATCIBHOM COCIWMHCHUU IMPOBOJHUKOB; IpaBujIa IJIA

CHJIBI SJICKTPHUYCCKOT'O TOKA IPH MapaJlJICJIbBHOM COCAUHCHUHN ITPOBOJHUKOB (pCSI/ICTOpH u naMnqua)

Duzuuyeckue s61eHUS 8 npupode.‘ SJICKTPUYUCCKHUC SBJICHUA B aTMOC(bepC, QJICKTPUYICCTBO KUBLIX OPraHU3MOB, MAIrHUTHOC

317 noJie 3emit, apei¢ MOITF0COB, POITb MATHUTHOTO TOJIS TSI )KU3HH Ha 3eMIle, TIOJIIPHOE CHSHUE
Texnuueckue ycmpoucmea: DIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, pPEOCTaT, CUETYMK OJIEKTPUYECKON HSHEprum,
3.18 ANEKTPOOCBETUTENbHBIE TMPUOOPHI, HarpeBaTelbHBIE SIEKTPONPHOOPH (MPUMEPHI), SJICKTPUUYECKUE TMPEAOXPAHUTENH,
AJIEKTPOMAarHuT, 3JE€KTPOABUTATEIb IOCTOSIHHOTO TOKA, FEHEPATOP MOCTOSIHHOIO TOKa
3.19 OnexTpoMarHuTHble BoJHbI. [1Ikana 3eKTpOMarHUTHBIX BOJIH
3.20 Jlyuesast mozens cBeta. IIpsmosinHEeHOE pacIpOCTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Iimockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus cBeta
3.24 Jlunza. Xop nydeit B mH3e. DoKycHOE paccTossHUE TUH3BL. OnTudeckas cuia JuH3bl: D = 1/F
3.25 I'ma3 kak ontudeckas cucrema. OnTuyeckrue mpuOopsI
Ipaxmuyeckue pabomuol
#H#HPar##l13MepeHne oNTHYECKO CHITBI coOMparomei TMH3BI;, (POKYCHOTO PacCTOSHHS COOMpAroIIei JIMH3HI (IT0 CBOHCTBY
3.26

paBeHCTBa Pa3MepOB IMpeaIMeTa U U300pakeHHsl, KOT/ia MpeAMET paclojioKeH B IBOIHOM (okyce), mokazaresst mpeaoMIeHUs
CTEKJIa.

###Par###ccnenopanue CBOKWCTBA M300payKEHHs, MOJTYUYEHHOTO C MOMOIIBI0 COOMpArONIei JTMH3bI; W3MEHEHUsT (POKYCHOTO




PACCTOAHUSA ABYX CJIOKCHHBIX JIMH3; 3aBUCHUMOCTH YI'JIa IIPCIIOMIICHHA CBCTOBOIO JIy4dad OT yIJIa MAJICHUA HAa I'PAHUIC «BO3AYX

— CTEKJIO»

327 Qusuueckue asnenus 6 npupooe: 3arMenust Connua u JIyHBI, BeTa TeJ, ONTHYECKHE sBICHHUA B atMocdepe (1BeT HeOa,
' pedpakmus, paayra, MUpPax)

3.28 Texnuueckue ycmpoticmaa: 09KH, TIEPUCKOII, (poToanmapar, ONTHIECKHE CBETOBO/IbI
4 KBAHTOBBGIE SABJIEHUA

4.1 PagnoaktuBHOCTh. Anb(a-, 6eTa-, ramma-u3nydenus. Peakuuu anbda-u 6era-pacmnanga

4.2 Omnsitel Pe3epdopaa mo paccesauro anbda-gactuil. [InanerapHast Mogens atoma

4.3 CocraB aromHoro s1pa. M3o0Tomnsl

4.4 [lepuon nmonypacnaja aTOMHBIX siiep

4.5 SnepHbie peaknuu. 3aKOHBI COXPaHEHUS 3apsJ0BOTO U MACCOBOTO YHCEN

46 Dusuueckue sA6NeHUs 6 npupooe: €CTECTBEHHBIM paJMOaKTUBHBIA (POH, KOCMHUYECKHE Jy4YH, PaJUOAKTHBHOE HU3Iy4YCHHE
' MIPUPOIHBIX MUHEPAJIOB, IEHCTBUE PaJHOAKTUBHBIX U3ITyUYeHU HA OPTaHU3M YellOBeKa

4.7 Texnuyeckue ycmpoticmea: CIIEKTPOCKOII, UHANBUAYATbHBIN J103UMETp, kKamepa BunbcoHa, siaepHas sJHepreTuka




Cnucok UTOroBbIX IVIAHUPYEMbIX Pe3yJIbTATOB € YKA3aHUEM 3TAN0B UX GOPMHUPOBAHMS U CIIOCOO0B OLIEHKH

Cnucoxk nJIaHupyeMbIX Pe3yJIbTATOB, 3TAlbI

Cnoco0 oneHKH

7 KJIACC

HUCITIOJIB30BAaTh ITOHATHUA: q)HSI/I‘ICCKI/Ie U XUMHNYECCKHUEC ABJICHUA, Ha6JHO)IeHI/IC, 9KCIICPUMCHT, MOACJIb,
THIIOTE3a, SANHUIIBI (PU3UUECKUX BEJIMYUH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHUS BEIIECTBA
(TBEpIOE, )KHUIKOE, ra3000pa3HOe), MEXaHUIECKOe IBMKCHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEHHOE), TPACKTOPHSI, PABHOICHCTBYIOIIAs CWI, iehopmarius (yrpyras, riiacTudeckasi),
HEBECOMOCTh, COOOIIAIOIINECS] COCY/IbI

Texynuit KOHTPOJIb -yCTHBIN
oIpoc

pasnuyath siBiaeHus (IudQysus, TEII0BOE IBUKEHNE YACTULl BEIIECTBA, PABHOMEPHOE JBMKEHHE,
HEPaBHOMEPHOE JIBUKECHHE, NHEPLUS, B3aUMOICHCTBHE TEJI, PABHOBECUE TBEPABIX TEJI C 3aKPETUIEHHON
OCBIO BpallleHUs, Tiepeiada JaBiieHUs TBEPABIMU TeJIaMH, KUIKOCTSAMU U ra3aMH, aTMOC(hepHOe
JlaBJICHUE, TUIaBaHUE Tell, IPEBPAIICHNs MEXaHUYECKOM 3HEPTUHN) 10 ONMCAHUIO UX XapaKTePHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE

Texymuil KOHTPOJIb -YCTHBIN
OIIPOC, TEPMUHOJIOTHUECKHAN
JUKTAHT.

pacrno3HaBaTh MPOSIBICHNE U3YUYEHHBIX (PM3UYECKUX SIBICHUN B OKPYKAIOIIEM MUPE, B T.4. GU3HYECKUE
SBJICHUS B IPUPOJIE: IPUMEPHI JBMXKEHUS C PA3IIMUHBIMUA CKOPOCTSIMH B )KMBOW M HEKUBOH NMPUPOJE,
JeficTBHE CUJIBbI TPEHUS B IPUPOJIE U TEXHUKE, BIMSIHUE aTMOC(EPHOTro JTaBICHUS Ha KUBOU OpraHu3M,
IUIaBaHUE PBIO, PHIYAry B TEJIE YEJIOBEKa, IIPH 3TOM NEPEeBOIUTH MPAKTUYECKYIO 331auy B YUeOHYIO,
BBIJIETISITh CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHUM

Texynuil KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTMYECKHIT
JTUKTaHT, IpaKkTH4eckas padbora,
nabopaTopHas padora.
[IpoMeKyTOUHBIN KOHTPOJIb —
KOHTpOJIbHas paboTa

OIKCHIBATh U3yUEHHBIEC CBOICTBA Te U (PU3NYECKUE SIBICHUS, UCTIONb3Ys PU3NUECKHIE BETUIHHBI
(Macca, 00BEM, TUIOTHOCTD BEIIECTBA, BPEMSI, Ty Th, CKOPOCTH, CPEIHSISI CKOPOCTb, CHJIa YIPYTOCTH,
CHJIa TSDKECTH, BEC Tella, Cujla TPEHUs, NaBleHue (TBEPIOTO Tela, JKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS
cHJia, MeXaHu4eckasi paboTa, MOIIHOCTB, IJICUO CHIIBI, MOMEHT CHJIBI, KOO (QHUIHMEHT TOJIE3HOTO
NeHCTBHSI MEXaHU3MOB, KHHETHUYECKas U IOTEHI[MAIbHAS SHEPTHs ), IPU OMUCAHUH MPABUIHHO
TPaKTOBaTh (PU3MYECKHIA CMBICIT UCTIOIB3YEMBIX BEJIMUNH, HX 0003HAUYCHUS M €AMHUIBI (PU3NIECKUX
BEJTMYMH, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (PU3UYECKYIO0 BETUYUHY C IPYTUMHU
BEJIMYMHAMH, CTPOUTH rpa)KH M3yUSHHBIX 3aBUCUMOCTEH (DU3MIESCKUX BEIUIUH

Tekymuii KOHTPOJIb -YCTHBIN
OIIPOC, TEPMHUHOJIOTHUECKHAN
JUKTAHT, IpaKTHYecKas paboTa,
nabopaTopHas padora.
[IpomexyTO4HBIN KOHTPOJIb —
3auer

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NUYECKUE SBICHUS U MIPOLECCHI, UCIOIb3YS MIPAaBUIA CI0KEHUS CHUIT
(Bmonb ogHOM npsAMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesa, NpaBUIO paBHOBECHS phlyara
(6;10Ka), «30J710TOE MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM SHEpruu, pu 3TOM JaBaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMChIBATH €r0 MAaTEMATUYECKOE BBIPAKEHHE

Texymuil KOHTPOJIb -YCTHBIN
OIIPOC, TEPMUHOJIOTHUECKHAN
JMKTAHT, IpaKTHYecKas paboTa,




naboparopHas padora.
[IpomeKyTO4HBIN KOHTPOJIb —
KOHTPOJIbHASA padoTa, 3a4eT

OOBSACHATH PU3NYECKUE SIBICHHUS, IPOLIECCH U CBOWCTBA TEIl, B T.U. M B KOHTEKCTE CUTYallul PaKTUKO-
OPHEHTUPOBAHHOT'O XapaKTepa: BBISBIISATH IPUUNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 1-2
JIOTUYECKHX IIaroB C UCIOJIb30BaHUEM |-2 M3yUeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUN, GU3NYECKUX
3aKOHA WJIH 3aKOHOMEPHOCTHU

Texynuil KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTUUECKHIT
JUKTaHT

pemats pacu€THbIe 3aauu B 1-2 1elCTBUS, UCTIOJIb3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIINE
(du3nYecKre BETMYMHBI: HA OCHOBE aHAIIM3a YCIIOBUS 33]]a4d 3alHUChIBAaTh KPATKOE yCIOBHE,
MOJICTaBIATh PU3NUECKUE BEIMYUHBI B (DOPMYJIBI U TPOBOIUTH PACUEThI, HAXOJUTh CIIPABOYHBIE
JaHHBIE, HEOOXOAUMBIE JIJISl PEIICHUS 3a/1a4, OIICHUBATh PEATUCTUIHOCTh TOTyYeHHOU (hU3ruecKoit
BEJIMYMHBI

Tekymuii KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTMYECKHIT
JTUKTaHT

pacmo3HaBaTh MPoOIEMbI, KOTOPBIE MOYKHO PEIIUTh TIPH MOMOIIH (PU3NIECKIX METOJIOB, B OMTUCAHHUH
UCCJIETOBAHMSI BBIICNATDH ITPOBEPSEMOE MPEIIONIOKEHNE (TUIIOTE3Y), pa3indyaTh U HHTEPIPETUPOBATD
MIOJTYYCHHBIA PE3yJIbTAT, HAXOIUTh OMIMOKH B XOJI€ OTbBITA, POBOIUTH BHIBOJIBI IO €TI0 Pe3yJIbTaTaM

Texynui KOHTPOJIb -yCTHBIN
OTIpoc, MpaKTHyeckas padbora

MIPOBOAMTD OMBITHI 10 HAOTIOACHUIO (PU3NUECKUX SBICHUIN UITH GU3NIECKUX CBONCTB Tell:
(hopMyIIMPOBATh MPOBEPSEMBIC MTPEIOJIOKECHUS, COOUPATh YCTAHOBKY U3 MPEITIOKEHHOTO
000pyI0BaHusl, 3aUCHIBATH X0/ OMBITA U (HOPMYJIUPOBATH BBIBOJIBI

Tekymuii KOHTPOJIb -YCTHBIN
orpoc, MpakTHYeckasi padbora

BBIITOJHATE MIPAMBIC UBMEPCHUA paCCTOAHUA, BpPEMCHU, MACChI TCJI1A, O6’I)éMa, CHJIBbI U TCMIICPATYPEI C
HCIOJIb30BAaHUEM aHAJIIOTOBBIX U IIU(PPOBBIX MPUOOPOB, 3aIIMCHIBATH [TOKa3aHUs IPUOOPOB € YUETOM
3aJJaHHOW a0COJIOTHON MOTPEIIHOCTH U3MEPEHUI

Texynui KOHTPOJIb -yCTHBIN
orpoc, IpakTHuueckas padora,
nabopaTopHas pabota

MIPOBOJIUTH MCCIIEIOBAHIE 3aBUCUMOCTH OHOM (pU3MUeCKON BEIMYMHBI OT JPYTOH C MCIIOIb30BaHHEM
NPSMBIX U3MEpPEHH (3aBUCMOCTH ITyTH PaBHOMEPHO JIBHXKYIIETOCS Tejla OT BpEMEHHU ABMKEHHS Tela,
CHJIBI TPEHUSI CKOJIBKEHHS OT Beca Teja, KayecTBa 00paObOTKH MOBEPXHOCTEH TNl M HE3aBUCUMOCTH
CWJIBI TPEHMS OT IUIOIIAAU COIPUKOCHOBEHUS TEJI, CUIIBI YIIPYTOCTH OT YJUIMHEHHUS NIPYKUHBI,
BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOrPY>KEHHOM YacTH Tejla U OT IJIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTHU TeJia, OT INIyOuHBI, Ha KOTOPYIO MOIPY>KEHO TeJ0, YCIOBUI MIaBaHus
T€J, yCIIOBUI paBHOBECUS pblyara 1 OJIOKOB, y4acCTBOBATH B IJIAHUPOBAHUM Y4eOHOTO HCCIIe10BaHus,
coOMpaTh YCTAaHOBKY U BBINIOJHATH U3MEPEHUS, ceysl PeI0KEHHOMY IJIaHy, (pUKCHPOBaTh
pe3yIbTAThI MOTYYSHHOH 3aBHCUMOCTH (PM3MUECKUX BEITMYUH B BUJIE MTPEIIOKEHHBIX TaOIUIL U
rpaMKOB, IPOBOJIUTH BBIBOJIbI IO PE3YJIbTATaM HUCCIICAOBAHMS

Texynui KOHTPOJIb -yCTHBIN
OIIpoc, NMpakTH4YecKas padboTa,
nabopaTopHas pabota

IMPOBOAWUTH KOCBCHHBIC U3MEPCHUA (1)I/ISI/ILIGCKI/IX BCJIIMYHH (HJ'IOTHOCTL BEIICCTBA XXUJAKOCTH U TBépI[Ol"O
TCJIa, CUJIa TPCHUS CKOJIBXKXCHUA, NABJICHUC BO3/1yXa, BhITAJIKUBAIOIaA CHUJia, HeﬁCTBYIOHlaH Ha

Texynuii KOHTPOJIb -yCTHBIN
OIIpoC, NMpaKTHYecKas paboTa,




NOTrpy>XEHHOE B )KUAKOCTh TEJ0, KO3 (UIIMEHT TOJE3HOTO ASHCTBHS MIPOCTHIX MEXaHU3MOB), CIIEAYS
MPeI0KEHHON HHCTPYKIUU: IPU BBHIIOJTHEHUH U3MEPEHUN COOUPATh HKCIIEPUMEHTAIbHYIO0 YCTAHOBKY
U BBIUUCIISITh 3HAUEHUE MCKOMOM BEIMUYUHBI

naboparopHasi pabota

coOJII0AaTh MpaBHIia TEXHUKHU 0€30IaCHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000pyAOBaHUEM

Tekyuii KOHTPOJIb -yCTHBIN
orpoc, mpakTHueckas paboTa,
nabopaTopHas paborta

MMETb NPEJCTABICHNUE O MPUHIIUIAX JIEHCTBUS MPUOOPOB U TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOLINECS COCYAbl, 0apOMETp, pbluar, NOJABMKHBIA U HEMOIBUKHBIN OJIOK,
HAKJIOHHAs IIJI0OCKOCTh

Texymuil KOHTPOJIb -YCTHBIN
OIIpoC, MpakTHyeckas padboTa,
naboparopHasi pabota

XapaKTepU30BaTh MPUHIHIIBI IEHCTBUS N3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C
WCTIOJIB30BaHUEM UX OTHMCAHUS (B T.U.: MOAIIUITHAKH, YCTPOMCTBO BOAONPOBO/IA, THIPABIUIECKUI
mpecc, MAHOMETP, BEICOTOMED, TTOPIITHEBOK HACOC, apEOMETP), HCIIONIb3YS 3HAHUS O CBOMCTBAX
(bu3nYecKuX sIBJICHUN U HE00X0IUMbIe (DU3UIECKUE 3aKOHBI U 3aKOHOMEPHOCTH

Texymuil KOHTPOJIb -YCTHBIN
OTpoc, MpaKTH4ecKas padbora,
naboparopHasi pabota

MPUBOUTH PUMEPHI (HAXOJUTh HHPOPMALIUIO O IPUMEPAX) MPAKTUIECKOTO HCIIOIB30BAHHS
¢bu3nyeckux 3HaHUH B IOBCEIHEBHOM JKU3HU 71 oOecrieueHus: 0€30IacHOCTH IpU OOpalleHuH ¢
npubOpaMu U TEXHUYECKHMHU yCTPOHCTBAMU, COXPAHEHUS 30POBBS M COOITIOICHUS] HOPM
9KOJIOTHYECKOTO TMOBEJICHUS B OKPYKAIOILIEH cpelie

Texynui KOHTPOJIb -yCTHBIN
OTpocC, MpaKTHYeCKas padbora,
nabopaTopHas padota

OCYIIECTBISATH OTOOP UCTOUHUKOB MH(opMaIiu B IHTepHETE B COOTBETCTBHH C 3a/IaHHBIM TIOMCKOBBIM
3aIpoCcOM, Ha OCHOBE UMEIOLIUXCS 3HAHUN U IIyTEM CPaBHEHUS PA3JIMYHBIX UICTOYHHUKOB BBIJCIIATH
MH(OPMALINIO, KOTOPAs! SIBJISETCS MPOTUBOPEUNBOM MIIM MOXKET OBITh HEJIOCTOBEPHOM

Texymmii KOHTPOJb — pedepaT

MCIOJIb30BaTh MPH BBHIOIHEHNHU YUeOHBIX 3a/JaHUH HAyYHO-TIONYJISIPHYIO JUTEpaTypy (pusnyeckoro
coJiepKaHusl, CIIpaBOYHbIE MaTepHallbl, pecypchl ceTh VIHTepHeT, BiIajeTh npuéMaMu
KOHCIIEKTUPOBAHMsI TEKCTa, peoOpa3oBaHusi HHGOpMaIMK U3 OJIHOW 3HAKOBOW CHCTEMBI B APYTYIO

TeKyluii KOHTPOJIb — MPOEKT

-CO3/1aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE 1 YCTHBIE COOOIIEHHUS Ha OCHOBE 2-3 UCTOYHHUKOB
MH(pOPMaLIUY, B T.4. IIyOJIUYHO IPOBOIUTH KPATKUE COOOILEHHS O pe3ybTaTax MPOEKTOB UM yUeOHbIX
UCCJIEIOBaHUM, IPU 3TOM IPaMOTHO MCIOJIb30BaTh U3yUYEHHBIN MOHATHIHBIN anmnapaT Kypca GU3HKH,
COIIPOBOXKATh BBICTYIUICHUE IIPE3CHTALUEH

Texynuil KOHTPOJIb — MPOEKT,
pedepar

IIPU BBITIOJTHEHUH YYEOHBIX TPOEKTOB U MCCIIE0BaHUHN paclpeneisiTh 0053aHHOCTH B IPYIIIIE B
COOTBETCTBHHM C IIOCTABJICHHBIMU 3a/1a4aMU, CJIICIAUTD 3a BBIIIOJHEHUEM IIJIaHa ICUCTBUH, OLICHUBATh
COOCTBEHHBIN BKJIAJ] B I€ATEIbHOCTh TPYIIIbI, BICTPaUBaTh KOMMYHHKAaTUBHOE B3aUMO/JICHCTBHE,
YUMUTBIBAasE MHEHUE OKPYXKAIOLIUX

Texynmit KOHTPOJIb — MPOEKT

8 KVIACC

HCIIOJIb30BATh INOHATHA: MAaCCa M Pa3MCPhI MOJICKYJI, TCIINIOBOC IBHMIKCHHUEC aTOMOB U MOJICKYJI,

TeKyluii KOHTPOJIb -YCTHBIN




arperaTHble COCTOSIHUS BEIIECTBA, KPUCTATUINYECKHE U aMOp(HBIE TeJla, HACHIIIEHHBIN 1
HEHACBIIICHHBIN 1ap, BIAXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSSA SHEPIHsl, TEIJIOBOM IBUTATENb,
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps, dJIEKTPUUECKOE 1101, IPOBOAHUKH U JUDJIEKTPUKHU, TIOCTOSIHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE I10JIE

OIPOC, TEPMHUHOJIOTHUECKUI
JUKTAHT, MPaKTHIecKas padora,
naboparopHas pabora.
[IpomexyTO4HBIN KOHTPOJIb —
KOHTpOJIbHas paboTa, 3a4eT

pa3nnyath SBJICHUS (TEIUIOBOE PACHIMPEHUE U CKATHE, TEIUIoNepeiada, TeIIOBOE paBHOBECHE,
CMauUMBaHUC, KATUJIJIAPHBIC SABJICHHUA, UCITAPCHUC, KOHACHCAIUs, IJIABJICHUEC, KPUCTAJUIU3AllUuA
(oTBepaeBaHKE), KUIICHHE, TeIUIONEepeiaya (TemIOnPOBOIHOCTh, KOHBEKIIHS, U3TyUeHNUE),
ANIEKTPU3ALINS TN, B3AUMOCHCTBHE 3apsI0B, IEHCTBUS SJEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aUMO/ICHICTBHE MarHUTOB, IEHCTBHE MAarHUTHOTO ITOJISI HA MPOBOJIHUK C TOKOM, 3JIEKTPOMAarHHTHAs
I/IH,Z[yKI_[I/IH) MO0 OIMMCAHNIO UX XaPAKTCPHBIX CBOMCTB U HA OCHOBE OIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC
(bu3nIecKoe sIBJICHUE

Tekymuii KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTMYECKHIT
JTUKTaHT, IpaKkTH4eckas padbora,
nabopaTopHas padora.
[TpoMeKyTOUHBII KOHTPOIb —
KOHTpPOJIbHAs paboTa, 3a4eT

pacmo3HaBaTh MPOSIBIICHUE N3YUYCHHBIX (PU3MUYECKUX SIBJICHUN B OKPY KAIOIIEM MUPE, B T.4. PU3HUECKUE
SIBJICHUS B TIPUPO/IC: TIOBEPXHOCTHOE HATSHKCHHE U KaITMJUIAPHBIC SBJICHHS B PUPOJIE, KPUCTAILIBI B
npupoje, uznyderune CoiHIa, 3aMep3aHue BOJI0EMOB, MOPCKHE Opu3bl, 00pa30BaHHUE POCHI, TYMaHa,
WHEes!, CHeTa, SJICKTPUYCCKUE SBJICHHS B aTMOC(Epe, JISKTPUICCTBO )KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMJiIH, JIpeiid MmoTFCcOB, POJIh MATHUTHOTO TIOJIS JJIS KU3HU Ha 3eMiie, TIOJISIPHOE CUSTHHE, TIPH
3TOM NEPEBOIUTH MPAKTUICCKYIO 3a/1a4y B YUCOHYIO, BBIJICIIATh CYIIECTBEHHBIC CBOMCTBA (IMIPU3HAKH)
(hM3UYECKUX SIBJICHUI

Texynui KOHTPOJIb -yCTHBIN
OTIPOC, TEPMUHOJIOTHUECKUI
JUKTAHT, IpaKTUYeCKast padoTa,
naboparopHas pabora.

OIUCBIBATh U3YUECHHBIE CBOMCTBA Te U (PU3NYECKUE SBJICHUS, UCIIOb3Ysl (PU3HUECKHIE BETMUUHBI
(Temriepatypa, BHyTPEHHSS1 SHEPTHsl, KOJTUYECTBO TEIJIOTHI, YAEIbHAs TEINIOEMKOCTh BEIIECTBA,
yJebHas TelyIoTa IUIaBJIEHUs, yAeIbHas TeIIoTa MapooOpa3oBaHus, yAeabHas TEII0Ta CTOPaHHs
TOTLINBA, KO3(PPHUIIMEHT MOJIE3HOTO ACHCTBUS TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAS BIAKHOCTH BO3/1yXa,
IEKTPUYECKUH 3aps]l, CUJIA TOKA, MEKTPUIECKOE HAIIPSKEHUE, COTPOTUBIICHUE TPOBOJHUKA,
YZ€IBbHOE CONPOTUBIICHUE BEILECTBA, PA0OTa U MOIIHOCTh 3JIEKTPUYECKOr0 TOKA), IPU OIMUCAHUU
MIPaBUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOIb3yEMbIX BEIMYMH, 0003HAYECHUS U €JUHULIBI
(u3NUeCKrX BETNYNH, HAXOAUTh (POPMYJIIbI, CBSA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIUYHHY C JPYyTUMH
BEJIMYMHAMU, CTPOUTH Ipa)MKU U3yYCHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYHUH

Tekymuii KOHTPOJIb -YCTHBIN
OIPOC, TEPMHUHOJIOTMYECKHIT
TUKTaHT, IpaKTH4eckas pabora.

XapaKTepU30BaTh CBOWCTBA Tell, PU3NYECKUE SIBICHUS U MIPOLECCHI, UCTIOIb3YsI OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH CTPOCHUS BEIECTBA, IPUHIUI CyNEePIO3ULIUH 1oJieH (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH OMa 11 ydacTka 1enH, 3akoH [xoys-
JleHua, 3aKOH COXpaHEHUs SHEPTUH, IPH 3TOM YMETh (POPMYJIMPOBATh 3aKOH U 3alHCHIBATH €T0
MaTeMaTHYECKOE BhIPAKEHHE

Texynui KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTUHYECKHUI
JUKTAHT




OOBSICHATH (PU3UUECKUE MPOLIECCHI M CBOMCTBA TE, B T.U. M B KOHTEKCTE CUTYallui MPaKTHKO-
OPHEHTUPOBAHHOT'O XapaKTepa: BBISIBIIATh IPUUNHHO-CIIEACTBEHHBIE CBSI3HU, CTPOUTH OOBbsICHEHHE U3 1-2
JIOTHYECKUX IIaroB C MCIOIb30BaHUEM -2 N3ydeHHBIX CBOMCTBA (PU3NUECKUX SIBICHHM, (PU3UIECKUX
3aKOHOB WJIHA 3aKOHOMEPHOCTEH

Texymuil KOHTPOJIb -YCTHBIN
OIPOC, TEPMHUHOJIOTUUECKHIT
JUKTAHT

pemarh pacu€THbIE 3aa9u B 2-3 AEHUCTBUS, UCTIONB3YS 3aKOHBI M (POPMYIIBI, CBI3BIBAIOIIINE
¢du3nyeckre BEJIMYMHBI: HA OCHOBE aHaJIN3a YCIIOBUS 3a/1a4M 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATDH
HE/IOCTATOK JTAHHBIX ISl pEIICHUS 3a/1a4H, BEIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE ISt e€
peleHus, IPOBOJUTh PACYEThI U CPAaBHUBATD MOJyUYCHHOE 3HaUCHHE (PU3NYECKOIN BETMUHHBI C
W3BECTHBIMU JTAHHBIMH

Texynui KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTMYECKHIT
JTUKTAHT, IPaKTUYECKast paboTa

paciio3HaBaThb HpO6JICMBI, KOTOPBIC MOKHO PCIIUTL IIPU IMTOMOIIHN (I)I/BI/I‘-ICCKI/IX MCTOHOB, UCIIOJIb3YS
OIMMCAHUEC UCCIICAOBAHNA, BEIACIATE IIPOBEPACMOC NPCANIOIOKECHUC, OLICHUBATL IPABUJIIBHOCTE ITOPAJIKA
INPOBCACHUA MCCIICA0OBAHNA, IIPOBOAUTL BEIBOAbI

Texymuil KOHTPOJIb -YCTHBIN
oIpoc

MIPOBOAMTD OMBITHI 10 HAOIIOACHUIO (PU3NUECKUX SBJICHUM WU PU3NYECKUX CBOMCTB TEJ
(KanmuIUIpHbIE SABJICHHS, 3aBUCUMOCTb JJaBJICHUS BO3JlyXa OT €ro 00bEMa, TeMIepaTyphbl, CKOPOCTH
Ipolecca OCThIBAHUS U HarpeBaHUS NIPU U3ITyUYEHUH OT I[BeTa U3JIydarollei (Moriomaroniei)
IIOBEPXHOCTHU, CKOPOCTh UCIIAPEHUs BOJbI OT TEMIIEPATYPhI JKUIKOCTH U IIJIOLIAAU €€ IOBEPXHOCTH,
ANEKTPU3aLUs TE U B3aUMOJICHCTBHE 3JIEKTPUYECKUX 3apAJI0B, B3aMMOICHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJIu3allisl MAarHUTHBIX I10JIEH IIOCTOSHHBIX MAarHUTOB, JE€HCTBUS MATHUTHOTO I0JIS HA
MIPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENSI TOCTOSHHOTO TOKA):
(bopMyIHMpOBaTH MPOBEPSEMbIE MPEANOIOKEHHS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py/10BaHus, ONUCKHIBATh XOJ1 ONbITa U (HOPMYIHPOBATH BHIBOBI

Texynuil KOHTPOJIb -yCTHBIN
OIPOC, TEPMUHOJIOTUYECKUI
JUKTAHT, IpaKTH4YecKas paboTa,
naboparopHas padora.

BBITIOJIHATH NPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa, CHUJIbI TOKA,
HaANPSDKEHUS C MCIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U AATYMKOB (PU3NYECKUX BEIMYHMH, CPABHUBATD
Pe3yNIbTaThl U3MEPEHUI ¢ YIETOM 3aJaHHOM a0COIFOTHOM MOTPEITHOCTH

Texyuil KOHTPOJIb -YCTHBIN
OTpoc, MpaKTH4ecKas padbora,
naboparopHas pabora.

IMPOBOAWTH UCCICAOBAHUC 3aBUCUMOCTHU O)IHOI71 (bHSI/I‘—ICCKOfI BCJIMYHUHBI OT ,ZIperﬁ C UCITIOJIb30BaHHUEM
MPAMBIX I/IBMepeHI/Iﬁ (3aBI/ICI/IMOCTB COIIPOTHUBJICHUS ITPOBOJHHUKA OT €TO IJIMHBI, TIJIOIIAAU MOIICPECUYHOT'O
CCUCHUA U YACIBbHOI'0 COIMMPOTUBJICHUA BCIICCTBA ITPOBOJHUKA, CUJIBI TOKA, UAYHIETO Y€PE3 IMTPOBOJHUK,
OT HaIIPsIZKCHUS HAa MPOBOAHUKE, UCCIICAOBAHUC ITOCIICAOBATCIIBHOTO U TapaJlJICJIIbHOT'O COC,Z[I/IHGHI/Iﬁ
HpOBO)IHI/IKOB)Z IIaHUPOBATh UCCIICAOBAHNC, CO6I/IpaTI) YCTAHOBKY U BBIINIOJIHATE USMCPCHU, CIICAY
MMPCAJIOKCHHOMY IIJIaHY, (1)I/IKCI/IpOBaTB PE3YJIbTAaThI HOJ'Iy‘-IQHHOfI 3aBUCHMMOCTH B BHUJIC Ta6J'II/I]_[ )51
l"pa(i)I/IKOB, IMPOBOAMWTH BBIBOJBI ITO PE3YyJIbTaTaM MCCIICIOBAHUA

Texynuil KOHTPOJIb -yCTHBIN
OTpoc, MpaKTH4ecKas padbora,
nabopaTopHas pabora,
JKCIIepUMEHTaIbHas paboTa

MIPOBOJIUTH KOCBEHHbIE U3MEPEHHUS (PU3NUECKUX BETUUMH (yAeIbHas TEIJIOEMKOCTD BEIIECTBa,
COIIPOTHBIICHHE IIPOBOJIHUKA, pa00Ta U MOIIHOCTh 3JIEKTPUYECKOT0 TOKA): MJIAHUPOBATh U3MEPEHHUS,

Texymuil KOHTPOJIb -YCTHBIN
OIPOC, TEPMHUHOJIOTUYECKUI




coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEUI0KEHHON HHCTPYKLUH, U BEIYUCIISATD
3HAYEHUE BEIIMYMHBI

JMKTAHT, IpaKTH4YecKas paboTa,
nabopaTopHas padora.

co0IroIaTh MpaBuiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHBIM 000y IOBaHUEM

Texynuil KOHTPOJIb -yCTHBIN
orpoc, mpakTHueckas padora,
nabopaTopHas padora.

XapaKTepU30BaTh MPUHIIHIIBI ICHCTBHS N3yYECHHBIX TPUOOPOB U TEXHUYECKUX YCTPOICTB C
HCIIOJIb30BaHUEM UX OMHCAHUS (B T.4.: CHCTEMa OTOIUICHHUS JOMOB, TUTPOMETp, TapoBasi TypOUHa,
aMIIepMETp, BOJIbTMETP, CYETUHK FICKTPUUECKON SHEPTHH, SJICKTPOOCBETUTEIBHBIC TPUOOPHI,
HarpeBaTENbHBIE JIEKTPOIIPHUOOPHI (MIPUMEPHI ), HIEKTPUICCKUE MPEAOXPAHUTEINHN, JIIEKTPOMArHUT,
AJIEKTPOBHUTATEIh IIOCTOSTHHOTO TOKA), UCTIONB3Ysl 3HAHKSI O CBONCTBAaX (PM3MUECKUX SIBJICHUN U
Heo0X0uMbIe (DU3HUECKHE 3aKOHOMEPHOCTH

Tekymuii KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTUYECKHIT
JTUKTaHT

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOHCTBA U U3MEPUTEIbHBIE IPUOOPHI 110 CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (3KUJKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, JIBUTATEITh
BHYTPEHHEI0 CrOpPaHMs, JIEKTPOCKOII, PEOCTaT), COCTABIIATh CXEMBI SJIEKTPUUECKUX LIemeil ¢
NOCJEI0BATENbHBIM U NApAJIICIbHBIM COSAUHEHHEM IEMEHTOB, pa3indasl yCIOBHbIE 0003HAUYEHUS
JJIEMEHTOB 2JIEKTPUUYECKUX LIeTIEH

Tekymuii KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTMYECKHIT
TUKTaHT, IpaKTU4ecKas padora,
nabopaTopHas padora.

MPUBOJIUTH MPUMEPHI (HAXOUTh HHPOPMAIIUIO O TPUMEPAX ) MPAKTUIECKOTO MCIIOIb30BaAHHS
(U3HYECKUX 3HAHWIA B MIOBCEAHEBHOMN KHU3HU JIJIs1 0O0eCTIeUeHUsT Oe30IMaCHOCTH MPU OOPAIICHUH C
npuOOpaMu U TEXHUIECKHMHU yCTPOHCTBAMH, COXPAHEHUS 310POBbS M COOFOICHUSI HOPM
HKOJIOTHUECKOTO MOBEJICHHSI B OKPY>KaIOIIeH cpefie

Tekymuii KOHTPOJIb -YCTHBIN
OIIpOC, IPOEKT

OCYHICCTBJIATH IOUCK I/IH(I)OpMaLII/II/I (I)I/ISI/I‘-ICCKOFO COACPIKAHUS B I/IHTepHeTe, Ha OCHOBC MMCHOIIIUXCS
3HAHUM U HYTéM CpaBHCHHA AOIIOJIHUTCIILHBIX HCTOYHUKOB BBIACIIATH I/IH(l)OpMaIII/IIO, KOTOpas ABJIACTCA
HpOTHBOpe‘{HBOﬁ WA MOXET OBITh HCHOCTOBepHOﬁ

Texymuil KOHTPOJIb -YCTHBIN
OIIpOC, IPOEKT

MCIIOJIb30BaTh IPU BHIIIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIONYJISIPHYIO JUTEpaTypy (pusnueckoro
COZIEpKaHMs, CIIPABOYHBIE MATEPUAIIBI, PECYPCHI ceTU IHTEepHET, BIafneTs NpuéMaMu
KOHCIIEKTUPOBAHHS TEKCTA, MpeoOpa3oBaHus HH(YOPMAIH U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO

Texynui KOHTPOJIb -yCTHBIN
OIIpocC, IIPOEKT, pedepar

co3zaBaTh COOCTBEHHbIE MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHMs, 000011ast nHPOpMAIHIO U3
HECKOJIbKUX UCTOYHUKOB, B T.4. ITyOJUYHO MPEACTABIATH PE3YIbTaThl IPOSKTHON WIIN
HCCIIEA0BATENBCKON IEATEIbHOCTH, IIPA 3TOM I'PAaMOTHO HCIIOJIb30BAaTh U3YUYEHHBIN OHITUIHBINA
annapar Kypca (pU3HKH, CONPOBOXKIATh BBICTYINICHHE IIPe3eHTaluen

Texynui KOHTPOJIb -yCTHBIN
ompoc, MpoeKT, pedepar

IIPY BBINIOJIHEHUH YUEOHBIX IPOEKTOB U UCCIEI0BaHUN (PU3NYECKUX MTPOLIECCOB PACIPEIEIISTH
0053aHHOCTH B I'pYIIIE B COOTBETCTBUHU C MIOCTABJICHHBIMU 33Jja4aMH, CIECIUTh 32 BBIMOJIHEHHEM IUIaHa

Texynuii KOHTPOJIb -yCTHBIN
OIIpoC, NMPOEKT, pedepar,




JeWCTBUI U KOPPEKTUPOBATH €T0, OLIEHUBATh COOCTBEHHBIN BKJIA/ B ACATEIBHOCTD TPYIIIBI,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE, IPOSBIISS TOTOBHOCTh pa3periaTh KOH(OIUKTHI

KOH(EpEeHIIUS

9 KJIACC

HCIIOJIb30BaTh NOHATHUSA: CUCTEMA OTCUETA, MATEPHAIIbHAS TOUKA, TPAEKTOPHSL, OTHOCUTEIBHOCTD
MEXaHUUECKOTO IBMKEHUS, nedopmanus (ynpyras, IjaacTuieckas), TpeHrue, HeHTPOCTPEMUTEIBHOE
YCKOpPEHHE, HEBECOMOCTb U MEPErpy3KH, LIEHTP TAKECTH, AOCOTIOTHO TBEPIOE TEJIO, LEHTP TSKECTH
TBEPIIOTO Tella, pABHOBECHE, MEXaHUYECKHE KOJIEOaHUs M BOJIHBIL, 3BYK, HH(PA3BYK U yIbTPa3BYK,
3JIEKTPOMAarHUTHBIE BOJIHBI, IKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTb U AAJTbHO30PKOCTb,
CIEKTPHI UCITYCKaHHS U TOTJIOIEHHS, allb(a-, 6eTa- 1 raMMa-u3IIydeHHs], U30TOIbI, sIepHast
JHEpPreTHKa

Tekymuii KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTMYECKHIT
JUKTaHT, IpaKTH4eckas padbora,
nabopaTopHas padora.
[TpoMeKyTOUHBIH KOHTPOJIb —
KOHTpPOJIbHAsI paboTa, TeCT

pa3iauyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE IBUKEHHUE, PABHOYCKOPEHHOE
IPSMOJIMHEHHOE IBM)KEHUE, CBOOOIHOE a/IEHUE T, PABHOMEPHOE JIBUKEHHE IO OKPY’KHOCTH,
B3alMOJICIICTBHE TEJ, PEAKTUBHOE JBUKEHHE, KOJIEOATEIbHOE IBUKEHUE (3aTyXaloIue U
BBIHY>KJICHHbIE KOJIe0aHUs1), pE30HAHC, BOJIHOBOE JIBUKEHHE, OTPaXKEHUE 3BYKa, IIPSIMOJIMHEIHOE
pacIpoCTpaHEHHUE, OTPAKEHUE U IIPEIIOMIICHUE CBETA, IIOJIHOC BHYTPEHHEE OTPAXKEHHUE CBETA,
passioxeHue 0esIoro cBeTa B CIEKTP U CJIOKEHHE CIEKTPAJIbHBIX 1IBETOB, JUCIIEPCUs CBETA,
€CTECTBEHHAs Pa/InOaKTUBHOCTb, BOSHUKHOBEHUE JINHEHYATOTO CIEKTPA U3JIyUEHUs) 10 ONUCAHUIO UX
XapaKTEepHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOUIMX JIaHHOE (PU3UYECKOE SBJICHUE

Texynui KOHTPOJIb -yCTHBIN
OIIpOC, TEPMUHOJIOTHUECKUN
JTUKTAHT, IpaKTUYECKasi padoTa,
naboparopHasi pabora.
[IpomeXyTO4HBINM KOHTPOJIb —
KOHTPOJIbHAsA padoTa, 3a4eT

pacro3HaBaTh MPOSIBIICHUE U3YUYCHHBIX (DU3MUECKUX SIBJICHUN B OKPYXKAroIieM Mupe (B T.4. (PU3HUECKUe
SIBJICHUS B IPUPOJE: IPUIIMBBI U OTIIMBBI, IBMKeHHUE TUIaHeT COJIHEYHOM CHUCTEMBI, PEaKTUBHOE
JIBU>)KEHUE KUBBIX OPTaHU3MOB, BOCIIPUSATHE 3BYKOB KMBOTHBIMH, 3€MJICTPACECHUE, CEUCMUYECKHUE
BOJIHBI, IIyHaMH, 9X0, [IBETa TeJ, ONTHYECKUE SBJICHUS B MPUPOE, OMOIOTHYECKOe AeCTBHE BUTUMOTO,
YIBTPaPUOIECTOBOTO U PEHTITCHOBCKOTO U3TYyUSHHH, €CTECTBEHHBIN PaIMOAKTHUBHBINA (DOH, KOCMUYECKUE
Jy4d, PaAMOAKTUBHOE U3JTyYEHUE MPUPOJHBIX MUHEPAJIOB, IEUCTBUE PAUOAKTUBHBIX U31yUYECHUN Ha
OpraHu3M YeJIOBEKa), IPU 3TOM MEPEBOIUTH MPAKTUUECKYIO 33]]a4y B YYEOHYIO, BBIJICIATh
CYIIIECTBEHHbIE CBOMCTBA (MpU3HAKH) (PU3NUECKUX SBICHHIMA

Texynuil KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTHUECKHUI
JUKTAHT, MpaKTHIecKas padora,
naboparopHas pabora.
[IpomexyTO4HBIN KOHTPOJIb —
KOHTpOJIbHas paboTa, 3a4eT, TECT

OIMCHIBATh M3YYCHHBIE CBOMCTBA TeJ U (PU3NIECKHE SBICHUS, HCIIONB3Ys (PH3HMUECKUE BETMUNHBI
(cpenHsisi © MTHOBEHHAsl CKOPOCTh TeJla PH HEPABHOMEPHOM JIBH)KEHHH, YCKOPEHHE, IepeMelleHHE,
IyTh, yIJIOBask CKOPOCTh, CUJIa TPEHUS, CHJIA YIPYTOCTH, CHIIA TSKECTH, YCKOPEHHE CBOOOIHOTO
naJIeHusl, BEC Teja, UMITYJIbC Tella, UMITYJIbC CHUIIbI, MEXaHUYecKas paboTa U MOIHOCTh, MOTEHIHAIbHAS
SHEprus Teja, MOAHITOr0 HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHI[HAJIbHASL SHEPTHUS CKAaTOU MPY>KUHBL,
KUHETHYECKasi SHeprHsl, MOJHasi MEXaHW4ecKasl SHepIus, MepHo U 4acToTa KojaeOaHHi, AJTMHA BOJIHBI,
IPOMKOCTb 3BYKa M BbICOTA TOHA, CKOPOCTb CBETA, TOKA3aTeJb MIPEJIOMIIEHUS CPEJIbl), IPU OMMCAHUN
NPaBUIBHO TPAKTOBATh (PM3MUECKUI CMBIC MCIIOJIb3YEMbIX BEIMYMH, 0003HAYECHUS U €TMHULIBI

Texynuit KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTHYECKHUI
JTUKTAHT, IPaKTUYECKasi padoTa,
nabopaTopHas padora.
[IpomeXyTOUHBIN KOHTPOJIb —
KOHTpOJIbHas paboTa, 3a4eT




(u3nUecKUX BETMYNH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYHHY C APYyTUMH
BEJIMYMHAMH, CTPOUTH Irpa)uKU U3yYEHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYHUH

XapaKTepr30BaTh CBOWCTBA Tell, GU3NICCKUE SBICHUS U MPOIECCHI, UCTIONB3YS 3aKOH COXPaHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIUI CYTIEPIIO3ULIUN CUJT, TPUHIIUII OTHOCUTENIbHOCTH
lNanunes, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUS] UMITYJIbCA, 3aKOHBI OTPAXKEHHS U IPETIOMIJICHHSI CBETA,
3aKOHBI COXpaHEHUS 3apsiIOBOTO U MaCCOBOTO YHCEII IIPU AJIEPHBIX PEAKIUAX, IPU STOM
(GhopMyIIMPOBATh 3aKOH U 3alUCBIBATH €0 MAaTEMATHYECKOE BBIPAKCHUE

Texynui KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTMYECKHIT
JTUKTAHT, IpaKTUYeCKasi padoTa,
nabopaTopHas padora.
[IpomeXyTO4HBINM KOHTPOJIb —
KOHTpPOJIbHAs paboTa, 3a4eT

OOBSACHATH (PU3NYECKHUE MPOLIECCHl U CBOMCTBA TEJl, B T.4. U B KOHTEKCTE CUTYyalMi MPaKTUKO-
OPHEHTUPOBAHHOTO XapaKTepa: BBISBIIATH IPUUNHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BSICHEHUE U3 2-3
JIOTUYECKHX IIaroB C UCIOJIb30BaHNEM 2-3 U3yUeHHBIX CBOWCTBA (DU3MUECKUX SIBICHUN, GPU3NYECKUX
3aKOHOB WJIHA 3aKOHOMEPHOCTEN

Texynuil KOHTPOJIb -yCTHBIN
OIIPOC, TEPMUHOJIOTHUECKHAN
JUKTaHT, JKCIIEPUMEHTAIIbHAS
paboTa.

pemiats pacu€THbIE 3aa4u (ONMUparoIIrecs Ha CUCTeMY U3 2-3 ypaBHEHHIT), UCTIOIb3YS 3aKOHBI U
(hopMyJIbI, CBSI3BIBAIOIINE (DU3MUECKUE BETMYHUHBI: HA OCHOBE aHAJIM3a YCIIOBHUS 3a]1a4H 3aIHChIBATh
KpaTKO€ YCJIOBUE, BBISBJIATH HEJAOCTAIOIINE UIN U30BITOYHBIC JaHHbBIE, BBIOMPATh 3aKOHBI U (DOPMYIIHI,
HEO0OXOAUMBIE JIJISl PEIICHHUs, TPOBOIUTH PACUETHI U OIICHUBATH PEATMCTUYHOCTh MOJIYYEeHHOTO
3HaYeHHs (PU3NIECKON BETUUMHBI

Tekymuii KOHTPOJIb -yCTHBIN
OIIpOC, TEPMUHOJIOTHUECKUN
TUKTaHT, IpaKTH4eckasi pabora.
[IpomeKyTO4HBINM KOHTPOJIb —
3auer

paciio3HaBaThb HpO6JICMI>I, KOTOPBIC MOKHO PCIIMTL IMPU IMTOMOIIH (1)I/I3I/I‘ICCKI/IX MCTOOOB, UCIIOJIB3YyS
OIMMCAaHUC UCCIICA0OBAHMs, BBIACIIATE HIPOBEPACMOC IIPCAIIOJIOKCHUC, OLICHUBATDL ITPABUJIBHOCTD ITOPAAKA
MMPOBCACHUA UCCIICA0OBaHNA, IPOBOAUTH BBIBOAbI, MHTCPIPECTHUPOBATH PE3YJIbTATHL Ha6JIIOI[€HI/Iﬁ u
OIIBITOB

Texynuil KOHTPOJIb -yCTHBIN
OIpoc, DKCIIEpUMEHTAIIbHAS
paborta

MIPOBOAMTD OMBITHI 10 HAOMIOACHNIO (PU3NUECKUX SBJICHUM UITH PU3NYECKUX CBOMCTB Tel (M3yUeHHe
BTOpOro 3akoHa HbI0TOHA, 3aKOHA COXpAaHEHUs YHEPIUH, 3aBUCUMOCTb Neprojia KojaeOaHmi
MPYXUHHOTO MasiTHUKA OT MAccChl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMIUIUTY b
MaJIbIX KoJieOaHuil, MPSIMOJIMHEHOE pacpoCTpaHEHHEe CBETa, Pa3ioKeHHe Oeoro cBeTa B CIEKT,
M3Yy4YEHHE CBOICTB M300pa)KeHUs B IUIOCKOM 3€pKaJie U CBOMCTB M300paXKeHUs MpeMETa B
cobuparorei JInH3e, HaOI0JCHUE CIUIOIIHBIX U JIMHEHUATHIX CIEKTPOB M3ITyUEHHs): CAMOCTOSTENIEHO
coOupaTh yCTAaHOBKY M3 U30BITOYHOTO HaOOpa 000pyAOBaHNs, ONUCHIBATH XO/1 OMbITA U €r0
pe3yabTaThl, GOPMYIHPOBATH BHIBOABI

Texynuil KOHTPOJIb -yCTHBIN
ONPOC, TEPMHUHOJIOTUYECKHIT
JTUKTaHT, IpaKTH4eckas padbora,
nabopaTopHas padora.
[IpoMeKyTOUHBIN KOHTPOJIb —
KOHTpOJIbHas paboTa

HPOBOANTH ITPU HEOOXOANMOCTH CEPHIO MPSIMBIX U3MEPEHHH, OTIpeIelisisl CpelHee 3HAUCHHE
u3MepseMoil BeTMYrHbI ((POKYyCHOE pacCcTOsIHUE cOOMparoIeil TMH3bI), 000CHOBBIBATH BBIOOP criocoba

Tekymuii KOHTPOJIb -yCTHBIN
ONpoC, TEPMHUHOJIOTHYECKHIT




U3MEpEeHus (M3MEPUTEIBHOTO Mproopa)

JMKTAHT, IpaKTH4YecKas paboTa,
nabopaTopHas padora.

MIPOBOJIMTH HUCCIICIOBAaHUE 3aBUCUMOCTEH (PU3NUYCCKUX BEIMYHMH C UCTIOIH30BAHUEM TPSMBIX U3MEPEHUM
(3aBUCUMOCTD MTyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHKEHHH 0€3 Ha4allbHOM CKOPOCTH, MEpUo/Ia
KoJie0aHUi MaTeMaTHIECKOTO0 MasSTHUKA OT JUTMHBI HUTH, 3aBHCUMOCTH YTJIa OTPaKeHHUsS CBETa OT yria
MaJeHNs U yTia MPEeJOMIICHUS OT yrila MaJieHus): TNIaHUPOBaTh UCCIIEJOBAaHUE, CAMOCTOSITENIHHO
coOMpaTh YCTAHOBKY, GUKCHPOBATH PE3YIbTATHl IOJYyUYESHHONW 3aBUCUMOCTH (PU3UICCKUX BEITUYMH B
BU/JIE TaOIHIl U TpadMKOB, IPOBOAUTH BBIBOJIBI 10 PE3yIbTaTaM HCCIETOBAHH

Texynuil KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTUYECKHIT
JUKTAHT, MPaKTHIecKas padora,
nabopaTopHas padora.

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEJTMYMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Teja MpH
PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHUE CBOOOIHOTO MaJIeHHUs, )KECTKOCTh NPYKUHBI, KO3 UIIMEHT
TPEHUS CKOJIBKEHUS, MEXaHUIecKasi padoTa ¥ MOIITHOCTh, YaCTOTa M MEPHOJI KOJIeOaHU
MaTeMaTHYECKOT0 U MPYKUHHOTO MasgTHUKOB, ONTUYECKasl CHJIa COOMpaAroIeH JIMH3bI, PaJHOaKTUBHBIN
(OH): MIIAaHUPOBATH U3MEPEHHS, COOMPATH IKCIIEPUMEHTAILHYIO YCTAHOBKY U BBITIOJTHATH U3MEPEHUS,
clIeysl IPEATIOKEHHOW NHCTPYKLIUHY, BEIUNCIIST 3HAUEHUE BEJIMUMHBI U aHAJIM3UPOBATH I1OJIyYEHHBIE
pe3yabTaThl ¢ YYETOM 33IaHHOM ITOTPEUTHOCTH H3MEPEHUM

Texynui KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTMYECKHIT
JTUKTAHT, PaKTUYECKast padoTa,
nabopaTopHas padora.

co0Jro1aTh MpaBUila TEXHUKU 0€30IaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM

Texymuil KOHTPOJIb -YCTHBIN
orpoc, IpakTHueckas padora,
nabopaTopHas paboTa.

pa3nuyaTh OCHOBHBIE MPU3HAKH M3YYEHHBIX (PH3MUECKUX MOJEINeH: MaTepruaibHas TOYKa, aOCOIIOTHO
TBEPIOE TEII0, TOYCUHBIN UCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHETapHas MOJENIb aTOMa, HYKJIOHHAs
MOJ€JIb ATOMHOTO A1pa

Texynuit KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTHYECKHUI
JTUKTAHT, IpaKTUYecKas padoTa.

[IpomeKyTO4HBIN KOHTPOJIb — TECT

XapaKTepU30BaTh IPUHIUIBI IEHCTBUS N3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB €
HCIIOJIb30BaHUEM MX OMMCAHUSA (B T.4.: CHMIOMETP, NaTYMKU IOJIOKEHUS, PACCTOSHUSA U YCKOPEHMUS,
pakeTa, 3X0JI0T, O4YKH, IEPUCKOII, (OTOAINApaT, ONTUIECKHE CBETOBO/IbI, CIEKTPOCKOI, TO3UMETD,
Kamepa Buibcona), ucrosnb3yst 3HaHUS O CBOMCTBAX (PM3NYECKUX SIBICHUH U HEOOXOIUMbIE
(bu3HIecKue 3aKOHOMEPHOCTH

Tekymuii KOHTPOJIb -yCTHBIN
OIPOC, TEPMHUHOJIOTMYECKHIT
JTUKTaHT, MpaKTH4eckas padbora,
nabopaTopHas padora.

HCIIOJIB30BATh CXEMBbI U CXEMAaTUYHbIE PUCYHKU W3YUYEHHBIX TEXHUYECKUX YCTPOICTB, U3MEPUTEIBHBIX
prOOPOB U TEXHOJIOTUIECKHUX MPOLIECCOB MPU PEIICHNU YYeOHO-IIPAaKTUUECKUX 3a/1a4, ONTHUYECKUE
CXEMBI JIJIsl MOCTPOEHUS N300pakeHUH B IUIOCKOM 3€pKajie U COOMparoIei JIHH3e

Tekyuii KOHTPOJIb -yCTHBIN
OIIPOC, TEPMUHOJIOTUUECKUI
JTUKTaHT, MpaKkTU4eckas padora,
nabopaTopHas pabora.




MPUBOIUTH MPUMEPHI (HAXOJUTh HHPOPMALIUIO O IPUMEPAX) MPAKTUIECKOTO HCIIOIB30BAHHS
(hU3UYEeCKUX 3HAHWU B MIOBCETHEBHOM KU3HM JIJIs1 0OecTieueHrs 0€30MacHOCTH TTPH OOPAIICHUH C
npubOpaMu ¥ TEXHUYECKHMHU yCTPOHCTBAMU, COXPaHEHUS 30POBBS M COOITIOIEHUS] HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAOIIEH cpejie

Texymuil KOHTPOJIb -YCTHBIN
OIIPOC, KOHCIIEKT

OCYIIECTBIATH MOMCK HH(popMaIiu B THTepHETE, CAMOCTOSITENBHO (OPMYIIHUPYSI HOUCKOBBIN 3ampoc,
HaXOJUTh IyTH ONPENETICHUS JOCTOBEPHOCTHU MOTYYEHHOW HH(POPMALIUU HA OCHOBE UMEIOIIUXCS
3HAHUM U JTOIIOJIHUTEIbHBIX HCTOYHUKOB

Texynui KOHTPOJIb -yCTHBIN
OIpocC, KOHCIEKT, pedepat

MCIOJIb30BaTh MPU BHITIOJHEHUH YU€OHBIX 3aJJaHUI Hay4YHO-TIONMYJISIPHYIO JTUTEPaTypy, CIIpaBOYHbIE
MaTepuaibl, pecypchl cetu HTepHET, BIaaeTh MpuéMaMi KOHCTIEKTUPOBAHHMSI TEKCTa, IPe0OpazoBaHuUs
nH(pOpMAIUK U3 OJHOM 3HAKOBON CHUCTEMBI B IPYTYIO

Tekymuii KOHTPOJIb -yCTHBIN
OIpoC, KOHCIEKT, pedepat

co3aaBaThb COOCTBEHHBIE ITUCbMEHHEIE U YCTHBIC COO6H.[€HI/I$I Ha OCHOBC I/IH(bOpMaHI/II/I N3 HECKOJIbKUX
HMCTOYHHUKOB, HY6HI/ILIHO MMPEACTABJIATh PE3YyJIbTAThI HpOCKTHOﬁ WIIHA UCCIIEI0BATEILCKOM JACATCIIbHOCTH,
IIpHu 5TOM I'PaMOTHO HCIIOJIB30BATDH I/ISY‘ICHHHﬁ MMOHATHUHBIN arrmapar u3yd4acMoro paszacia (bHSI/IKI/I n
COIMPOBOKAATH BBICTYIIJICHUC npe3eHTau1/IeI?1 C y‘{éTOM 0co0eHHOCTEH ayJuTOpUun 06yan01uch;1

Tekymuii KOHTPOJIb -yCTHBIN
OTIpOC, KOHCIEKT, pedepar, mpoeKT




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» ®usnka: 7-i kmacc: 0a30BbIA YPOBEHB: YUEOHHK; 3-¢ u3aanue, nepepadoranHoe [leprImkuH
.M., UBanoB A.M. Akunoneproe o6mectBo «M3narenpctBo «IIpocBemienne

» dusuka: 8-if kmacc: 6a30BBIN YpOBEHb: YUEOHUK; 3-€ u3aanue, nepepadorannoe [lepoimkun
.M., UBanoB A.M. AkunonepHoe o6mectBo «M3narenspctBo «IIpocBemenue

» dusuka: 9-i kacc: 6a30BbIN ypOBEHb: YUeOHUK; 3-€ u3aanue, nepepadorannoe [lepoimkun
UM., I'ytauk E.M., IBanoB A.U. u np. AkiuonepHoe o0miectBo «M3marenbcTBo
«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJA

1.ITepeimkun A.B. ®usuka. 7,8,9 xnace. YueOHUK Ui 0011e00pa30BaTEIbHBIX YUPEIKICHHH .
M.:Ipoda. 2024r

2. Jlykamuk B.W. CoopHuk BonpocoB u 3agay no ¢usuke. 7-9 xi. — M.: [Ipocsemenue, 2010.
—-192c¢.

3. Kupuk JI.A. ®uzuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENLHBIE M KOHTPOJIbHBIE paOOTHI. —5-€
nznanue,- M.MJIEKCA, 2013.

4. Acraxosa T.B. ®usuka. 7 knacc. Jlaboparopusie pabotsl. KoHTpoIbHBIE 3a0aHNS. —
Caparos:JIuuei, 2014.

5. «KontponsHo-u3mMeputenbHbie Matepuansl. Pusuka. 7 knacc/Coct. H.U. 3opun. — 2-¢
u3a.,nepepad. — M.:BAKO, 2024

. 6. Mapon A.E. ®usuka. 7 kiacc: yuebHo-metoanueckoe nocodue/ A.E. MapoH.-

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1.bubnmnoreka — Bc€ no npeamery «dusuka». — Pexxum gocryna: http://www.proshkolu.ru

2. BuneoonsiTel Ha ypokax. — Pexum noctyna: http://fizika-class.narod.ru

3. Enqunas komekius nudpoBbIX 00pazoBaTeIbHBIX pecypcoB. — Pexum goctyna:
http://school- collection.edu.ru

4. HTEepecHbIe MaTepralibl K ypokaMm (PU3UKH MO TeMaM; TECTHI TI0 TeMaM; HATJISITHBIC TIOCOOus
K ypokaM. — Pexxum noctyma: http://class-fizika.narod.ru

5. Mudpossie oOpazoBarenbHbIe pecypehl. — Pexkum noctyna: http://www.openclass.ru

6. DIeKTpOoHHBIE YueOHUKH 110 ¢usuke. — Pexxum noctyma: http:/www.fizika.ru



http://www.fizika.ru/
http://www.openclass.ru/
http://class-fizika.narod.ru/
http://fizika-class.narod.ru/
http://www.proshkolu.ru/
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