MHWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOMN ®EJIEPAIIUNA
MunucTepcTBo 00pazoBaHusi 1 M0JIOAe:KHOM mouTukn YyBamckoi Pecnydankn

Otnen oOpasoBanus agMuHUcTpauuu ropoaa HoBouedokcapcka
«MBOY "COILI Ne 16» r. HoBouebokcapck

PACCMOTPEHO COT'JTACOBAHO YTBEPXJEHO

Ha 3acenanuu [1IMO 3aMecTUTENb JUPEKTOPA IO HupekTop

YUHTEIIEH MaTEMAaTUKH, YBP

(busuku, nHOOpMATUKH

o K IlleBenesa 1.B. Taiicos VA,

—apjoBa L. ITpuxa3 Ne94 ot «31»

IIporokoi Nel ot «29» aBrycra 2023 r.

aBrycra 2023 r. Maiikos MoanucaHo
ropb undposoi
A NoANuUCbIo:

HAaTONBbEBW ko Nropb
Y AHaTtonbeBuny
PABOYASA ITPOI'PAMMA

(ID 2330069)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

U1 oOygarommxcst 7-9 KiaccoB

IIporpamMma cocraBieHa
YUUTENSIMH (PU3UKU
[TaBnooii C.K., CyukoBsiM M.A.

r.HoBsouebokcapck, 2023 r.



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUs COCTaBIIEHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHUIl K pe3ylbTraTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxe ¢ yuéToM deneparbHOn
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Conmepxanve  mporpaMMbl 1o (U3MKE ~ HAmpaBlIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PAaMOTHOCTU OOYYAIOIIMXCS W OpraHu3aiuio Hu3ydeHus (U3UKH Ha
NEeSITEIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.
[Iporpamma no (u3mnKe ycTaHaBIMBAeT paclpeiesieHne y4eOHOTro marepuana Mo rojiam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
o0yJaromuxcs.
[Tporpamma o ¢usuke pazpadboTaHa C LENTbI0 OKa3aHHUs METOANYECKON TOMOIIU YUUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUE€OHBIX MTPEIMETOB,
MOCKOJNIBKY (pU3UYECKHe 3aKOHBI JIEKAaT B OCHOBE IPOIECCOB M SIBICHUHN, M3Y4aeMbIX XUMHEH,
O6uonoruelt, actpoHoMueil 1 ¢pu3nUeckoil reorpaduell, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpa, IperocTaBiseT HaumOojee siCHble oOpas3lpl MPUMEHEHHMs HAy4dHOIo MeToja
MO3HAHMS, TO €CTh CIIOCO0a MOIY4YEeHUS JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 IIaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (OPMHUPOBAHUM €CTECTBEHHO-HAyYHOW TpaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nkn Ha 0a30BOM YpOBHE IIpENIoyiaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAyUYHYIO0 TPAMOTHOCTD!
® HAy4YHO OOBSACHATH SIBICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® HHTEPHPETUPOBATH JAaHHbIE W KCIOJIb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenn u3yuyeHus (UMK HAa YPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUS OMpPENEICHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTrPAMMBL,
yTBepxk1€HHONW pemenneM Komnermn MunncreperBa npocsemenuss Pocculickon ®enepanyu
(mpotokoin ot 3 nexadps 2019 r. Ne [1K-48H).
Henu nzyvyenus GpU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEACTABIECHUH O HAayyHOM METOJle¢ TMO3HaHUS U (popMHupoBaHUE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (QopmupoBaHUE NPEICTABICHUNA O poNH (PU3MKU AJI1 PA3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;



® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oyaymiedt mnpodeccuoHaTbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.

JocTikenne STHX Ieneil mporpamMmbl 10 (M3MKE Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAaHHEM
buznyecKkux Mojenei, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHEC YyMCHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOJHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIEPUMEHTANbHBIE MCCIEAOBAaHUS C MCIOJIb30BAHHEM
U3MEPUTEIIbHBIX TPHOOPOB;

® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHUECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CcO cepaMu IpodheCcCUOHATBLHON AESITeTbHOCTH, CBSI3aHHBIMU C (PU3UKOIA,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Heleno), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gpusuke nepeyeHb J1ab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4uTellb JAelaeT BbIOOp NMpOBEACHMs J1a00OpaTOpHBIX paboT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.

COJAEPKAHUE OBYYEHUSA

7 KUIIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABnenus npupoasl. OU3ndecKre SBICHUSA: MEXAHMYECKUE,
TEIIJIOBBIE, JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenUUMHBL M3Mepenue Qusnueckux BenuuuH. Dusnueckue HPUOOPHI.
[TorpemHocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IUHHII.

Kak ¢u3uka m apyrue ecrecTBeHHblE HAyKu H3ydyaroT mpupony. EcTecTBeHHO-Hay4UHBIN
METOJ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAYYHOIO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OObsACHEHHE HalmonaemMoro spiueHus. OmnucaHue
(U3UYECKUX SIBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHnueckue, TEMIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. O®wuszuyeckue MpuOOPHl U MpoLEeAypa MPSIMBIX U3MEPEHHUI aHAJIOTOBBIM U IH(POBHIM

npubOpoOM.

Jlabopamopnwvie pabomot u onvimol.



OmnpeneneHue LEHbI 1EJIEHUS MKalbl U3MEPUTEIBHOTO pUodopa.

W3mepenne pacCcTOsTHUN.

N3mepenune 06bEMa KUAKOCTH U TBEPAOTO TeIa.

Onpenenenne pasmMepoB MaJbIX TEI.

W3mepenue Temneparypbl IpU IIOMOLIM JKUAKOCTHOIO TEPMOMETpa M JaT4dKa
TEMIIEPATYPHI.

e wWwN R

6. IlpoBeneHue wuccieqoBaHUs MO IIPOBEPKE TMIIOTE3bI: JAJbHOCTh IOJIETA ILAPHKA,
NYIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJeHUS 0 CTPOEHUHU BeleCTBA.

CtpoeHue BellecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONBITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHE BELIECTBA.

JIBmxenue uacTul] BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHUSI 4YaCTUL[ C TEMIIEPaTypOM.
bpoynoBckoe nBuxkenue, auddysus. BzanmopelicTBue dYacTUIl BEIIECTBA: MPUTSDKEHUE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHMSI BEIECTBA: CTPOCHHME Ta30B, KHUAKOCTEH U TBEPIBIX
(kpucTainyeckux) Tea. B3auMocBs3b MEXIy CBOICTBaAaMM BELIECTB B PAa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJICKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKECHHUS.

2. HaGmoaenue nuddysuu.

3. HaOmopnenue siBneHUH, OOBSACHIIOMUXCA MPUTSHKEHUEM WM OTTAJIKMBAHUEM YaCTHIL

BELIECTBA.

Jlabopamopuvie padomol u onvimel.

1. OrmeHka guameTpa aToMa METOO0M PSIOB (C UCTOIb30BaHueM GoTorpaduii).

2. OnbIThl O HAOJMIOIEHUIO TEIUIOBOTO PACHIMPEHUS T'a30B.

3. OnbIThl 1O OOHAPYKEHUIO IEHCTBUSI CUIJI MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOJeiicTBHE TeJl.

Mexannueckoe IBUXKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBMkKEHHE. (CKOpOCTb.
Cpenssist CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHUH. Pacy€r myTH v BpeMeHH BUKEHUSI.

SIBnenne wHepnuu. 3aKOH WHepUMHU. B3auMopeicTBue Ten Kak NPUYMHA HW3MEHEHUS
CKOPOCTH JBWXKEHHMsS Tel. Macca kak mepa uMHEpTHOCcTH Tena. lIlnotHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIeCTBA.

Cuna kak XapakTepucTHKa B3aummojaeucTBus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHnue cHItbl ¢ MOMOILIbIO TUHAMOMETpa. SIBJIeHNe TATOTeHHs U cuita TsbkecTH. Cuna TshkecTu
Ha Ipyrux miaHerax. Bec tena. HeBecomocts. CoxkeHue cuil, HalpaBiIeHHBIX 110 OJHOM MPSMOH.
PaBnogeiicTByromas cuin. Cuna tpenust. TpeHue cKobKeHUs U TpeHUe NMoKosi. TpeHne B npupoe
U TEXHUKE.

Hemoncmpayuu.

1. HaGmroaeHre MEXaHUYECKOTO JBHM)KCHUS Tea.

2. H3mepeHne CKOPOCTH MPAMOIUHENHOIO JBUKEHUS.

3. HaOGmroneHue siBJICHUS HHEPITUH.

4. HalOnroneHue u3MEHEHHsS! CKOPOCTH TIPU B3aMMOJICHCTBHUH TEll.
5. CpaBHeHME MacC MO B3aUMOJICUCTBUIO TEN.

CroxeHue CHJI, HAITPaBJICHHBIX IO O[[HOI/I HpSIMOI/I
Jlaﬁopamopnue padomul u onvimol.



1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIKEHHUS (LIapuKa B KUIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajee).

2. OmpeneneHue cpemHed CKOPOCTH CKOJBKCHUS OpycKa WIM IapuKa M0 HAKIOHHON
IJIOCKOCTH.

3. OmnpeneneHure MIOTHOCTU TBEPAOTO TeA.

4. OnbIThl, AEMOHCTPHUPYIOLINE 3aBUCUMOCTh pacTsKeHHS (AedopMariiu) MpyXKHUHBI OT
IIPUIIOKEHHOM CUJIBI.

5. OneIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHHUSI OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS TOBEPXHOCTEMN.

Pa3znea 4. /laBjienne TBEPABIX TeJl, s KMAKOCTEH U ra3os.

Jasnenne. CriocoObl yMEHBIIICHUS U YBETTUYCHUS JaBicHus. JlaBiieHue ra3a. 3aBUCUMOCTh
JaBJICHHS Ta3a OT 00bEMa, Temneparypsl. [lepenada qaBineHus TBEPIBIME TEITAMH, )KUTKOCTSIMH U
razamu. 3akoH Ilackansa. IIHeBMaTMuyeckue MalIMHBI. 3aBUCUMOCTb JABJICHUS KUIKOCTH OT
riyounsl.  ['miapocratmdeckuit  mapagokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn U atMocdepHoe AaBieHHE. [IpUYMHBI CyIIECTBOBAHHUS BO3IYLTHON
obonouku 3emmu. OmnbiTt Toppuyermnu. M3mepeHue atmMocepHOro naBiIeHUS. 3aBUCUMOCTD
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOro JaBICHHS.

JelicTBHE )XUJIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBHUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coo01maronirecs: CoCy/sl.

I'mppaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEpPHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHON dYacTH Tena M
MJIOTHOCTH KUJIKOCTH.

oOuswWNPRE

PaBeHCTBO BBITATKMBAIONIEH CUJIbI BECY BBITCCHEHHOM KUJKOCTH.

o

VYcnoBue 1ulaBaHMs TeN: IJIaBAaHUE WM TOTPY)KEHUE Tel B 3aBUCHUMOCTH OT

COOTHOLLIEHUS TUIOTHOCTEN TeJa U KUAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOrpyKEHHOM B JKUIKOCTb
YacTH TeJa.

2. OmnpezneneHue BBITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TEJNO, IMOTPYKEHHOE B
KUAKOCTD.

3. IlpoBepka HE3aBUCHMOCTH BBITAJIKHUBAIOIIEN CUJIBI, JEHCTBYIOLIEN HA TEJIO B KUAKOCTH,
OT Maccsl Tena.

4. OmnbIThl, IEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAJIKUBAIONIEH CHIIBI, IEUCTBYIOIIECH Ha
TEJIO B KHMJKOCTH, OT 00bEMa NMOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMerpa WIM KOHCTPYMPOBAHHME JIOJAKHM U OIpEAelieHHe €€
TPYy30MOABEMHOCTH.

Paszgea S. Pabora u MOIIHOCTH. JHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.



[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIOHHasI MJI0CKOCTh. [IpaBuiio paBHOBecHs phlyara.
[IpumeHeHne mpaBuUia paBHOBECHs phlyara K OJIOKy. «3ojoroe mpaBuio» mexanuku. KII/]
IPOCTHIX MeXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckas sHeprus. Kunetnueckast u noreHuMainbHast sueprus. [Ipespanienue oqHoro
BHJIa MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPAHEHUs SHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie padbomot u onvimeol.

1. Omnpenenenue paOOTHl CUJIBI TPEHUS TNPU PABHOMEPHOM [BHKEHUM Tejla IO

TOPU30HTAJILHOM TOBEPXHOCTH.

2. MUccnenoBanue ycioBui paBHOBECHS pblyara.

3. Hsmepenune KIIJ/l HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOU SHEPIHH.

8 KUIACC

Pa3nes 6. TensioBble siBJICHUS.

OcHOBHBIE T0JIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUU CTpOEHUs BellecTBa. Macca
W pa3Mepbl aTOMOB U MOJEKyJl. OmnbITbl, NOATBEPKIAIOLINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucraminueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUH
MOJIEKYJISIDHO--KMHETUYECKOM Teopuu. (CmaunMBaHHWE M KalWULIPHBIE sBIEHUA. TeruioBoe
pacIIupeHNe U CXKaTHE.

Temnepatypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABMJKEHUS YacTHII.
Buyrpennss sneprust. CnocoObl "3BMEHEHUs BHYTPEHHEN SHEPruu: TeIUionepeaya i COBEpIIeHNE
paboThl. Bujsl Temionepeaayn: TEIONPOBOJHOCTb, KOHBEKIIHS, U3Ty4YeHUE.

KonnyecTtBo TenmnoTel. YienpHass TEIMIOEMKOCTh BellecTBa. TerooOMeH M TemIoBoe
paBHOBecHe. YpaBHEHHE TemoBoro OanaHnca. IlnaBineHue m oTBepAeBaHUE KPHCTATMYECKUX
BEIIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Mcmapenue.
Kunenne. VYnenbHas Ttemiora mnapooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUIMBA. Y IeJIbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuunsr pabotsl TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemoBbie
JIBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEbl.

3aKOH COXpaHEHMsI U IIPEBPALLECHNS SHEPTUH B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JABMKEHUS.

Hab6mronenue nuddys3un.

Habmionenue siBneHuil cMauMBaHUs M KaIWJUISIPHBIX SIBICHUH.

HabmroneHue TenaoBoro pacimpeHust Teil.

V3MeHeHre AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HarpeBaHUK UJTU OXJIAXICHUU.
[IpaBuna n3mMepeHus TeMIepaTypsl.

Bunasl Terionepenayn.

OxJaxJieHue Tpu COBEPLUICHUN PaOOTHI.

©END VA WN e

. HarpeBanwue nipu coBepiieHuu pabOTHl BHEITHUMHU CHIIAMHU.
10 CpaBHeHHE TETIOEMKOCTEN Pa3IMYHBIX BEILLIECTB.



11. HaOmroneHue KUIeHus..

12. HaGmroieHue mocTostHCTBA TEMIIEpATyphl MPH TIaBJICHUH.

13. Moaenu TeTOBBIX JBUTATEIICH.

Jlabopamopnwvie pabomot u onvimeol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSI.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnBITH O HAOIIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEI.
OmnpeneneHue JaBICHUS BO3yXa B OAJUIOHE IIIIPHIIA.

e wnN e

OneIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WIN OXJIAXKICHUSA.
6. IlpoBepka rumoTe3pl JIMHEHMHONW 3aBUCHUMOCTH JJIHHBI CTOJOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaOnronenue u3MeHEHMs] BHYTPEHHEH PHEPrUM Tejla B pe3ysbTaTe TeIIonepeaauu u

paboThl BHEIIHUX CHII.

8. HccnenoBanue siBJeHUS TEIIIOOOMEHA MTPHU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TNpU TEIJIOOOMEHE C

HarpeThiM METAIIIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yieabHONU TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npolecca uCIapeHusl.

12. OnpeneneHne OTHOCUTEIbHOM BIAKHOCTH BO3yXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIJIA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Tei. J{Ba poJa 31eKTpUIecKuX 3apsaaoB. BzauMmoneiicTBre 3apsKeHHbIX TE.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3aps0B U
pPacCTOSHUS MEXKAY TeJIaMHt).

Onexkrpuueckoe nosne. Hanpsox€HHOCTh 2nexTpudeckoro nosns. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX M0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJEeMEHTapHbIM aiekTpudeckuil 3apsin. CrtpoeHue
aTtoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

ONEKTpUYECKUH TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUYECKOTO TOKa. McTouHukm
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOr0 TOKa (TEIIOBOE, XMMHYECKOE, MarHuTHOE).
DJIEKTPUYECKUH TOK B )KUIAKOCTAX U raszax.

Onexktpuueckasd uenb. Cuna Toka. OJneKkTpuyeckoe HampspbkeHune. ComnpoTHBIIEHHE
IIPOBOJHMKA. YJEJIIBHOE CONPOTUBJIEHHE BelecTBa. 3akoH Owma Juisl ydacTka LEMNu.
[TocnenoBarenbHOE U MapaieIbHOE COEJUHEHHE TPOBOIHUKOB.

PaboTta 1 MOUTHOCTB 37EKTpUUECKOro Toka. 3akoH J[oyns—JIenna. DnexkTpuueckue 1nenu
U TIOTPEOUTENHN HIIEKTPUIECKOM 3Hepruu B ObITy. KopoTkoe 3amMbIkaHue.

[TocrositHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I KU3HU Ha 3emie. OnbIT Dpcrena. MarHuTHOE mosie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt
Ha TIPOBOJHUK C TOKOM. OJEKTPOJABHUIaTelb IOCTOSHHOrO ToKa. lMcrnonbp3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUUECKUX YCTPOICTBaX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM — wHAyKuuu. [lpaBuno  JleHma.
Onektporedeparop. CrocoObl TONYYECHHS JJICKTPUYECKOW DHEPruu. OJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.
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DJIeKTpU3anus Tell.

JIBa poJia 2JIeKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJL.
YCTpOUCTBO U IEHCTBHE 3IIEKTPOCKOIIA.

DJIeKTpOCTaTUYECKasi MHTYKIIHSI.

3aKOH COXpaHEHHUS JICKTPUUECKUX 3aPsJIOB.

[IpOBOHUKY U TUAJECKTPUKH.

MoenupoBaHUE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.

VM CTOYHHKH TOCTOSHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

. DJIEKTPUUYECKU TOK B )KUIKOCTH.

. "'a30BBbIit pazps.

. IsMepeHue cuiibl TOKa aMIIepMETPOM.

. U3mepenune 31eKTpUYeCcKOro HaIpsKEHUs. BOJIbTMETPOM.

. Peoctat u mara3uH cOnpoOTHBIICHUM.

. BzanMoelicTBHe MOCTOSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3JieJIeHHs TTOJIFOCOB MarHUTa.

. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

. OnbIT OpcTena.

. MarauTHoe 1moJje Toka. JJIeKTPOMAarHur.

. lelicTBue MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEeKTPOABUTATEINb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJIEHUS IEKTPOMATHUTHON MHAYKIUH.

. OnbrTer @apagest.

. 3aBUCUMOCTD HaIpaBJIeHUsI UHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHSI.
25.

DJeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

ou ks wNPRE

10.
11.
12.

13.
14.
15.

OnbITh! IO HAOIIOAEHUIO STEKTPU3ALUH TeJl HHAYKIIUEH U PH CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JIEKTPUUECKOTO MOJI Ha TPOBOJAHUKU U TUDJIEKTPUKH.
CO6opka u mpoBepka pabOoThl MEKTPUUECKON LIENH MOCTOSIHHOTO TOKa.

W3mepenue u peryImpoBaHne CHIIBI TOKA.

W3mepenue u peryImpoBaHne HAMTPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 Pe3UCTOpP, OT COMPOTHUBIICHHS
pe3ucTopa 1 HAPsHKEHUS Ha PE3UCTOPE.

OnbIThl, JIEMOHCTPUPYIOIIHE  3aBUCHUMOCTb  DJIEKTPUYECKOTO  CONPOTHUBIICHHS
MIPOBOJTHHUKA OT €0 JUTHHBI, IIOMIA I ITOTIEPEYHOT0 CEUSHHs 1 MaTepHaa.

[TpoBepka nmpaBuIIa CIOKEHUS HAMIPSDKEHUH MTPH MOCIIEI0BATEIEHOM COSTMHEHNH JIBYX
PE3UCTOPOB.

[TpoBepka nmpaBuIIa [Jist CHIIBI TOKA MIPU MApaIeIbHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenne pabOThI AIEKTPUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

OmnpeneneHne MOIHOCTH AJIEKTPUIECKOTO TOKA, BBIICISEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, HTYIIETO Yepe3 JJaMIOYKY, OT HapsDKEHUS Ha
HEH.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOCHCTBUS TIOCTOSTHHBIX MAarHUTOB.

W3yueHre MarHUTHOTO TOJNS TIIOCTOSIHHBIX MAarHUTOB MNpPH HMX OOBEAWHEHHH WU
pa3lIeIIeHHH.



16. UccnenoBanue AEMCTBUSA IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPENKY.
17. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBHUS KATYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HaIlPaBJICHHS TOKA B KaTyIIKE.

18. M3yueHue neicTBUSI MAarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHcTpyrnpoBaHue 1 u3ydeHue paboThl AIEKTPOABUTATEINS.

20. Usmepenune KIIJI anekTpoaBuraTebHOM YCTaHOBKH.

21. OnpITHl MO HCCIAEAOBAHUIO SIBJICHUS SJICKTPOMArHUTHOW MHIYKLUHUH: HUCCIEIOBAHUE

VM3MEHECHUH 3HAUCHUS U HAPABJIEHUS UHAYKIHOHHOTO TOKA.
9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanunueckoe aBuxkeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe ABMKeHHE. HepaBHoMepHOe
NpsIMOJIMHEHOE JBM>KeHHE. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IpH HEPaBHOMEPHOM
JBUKECHUU.

VYckopenue. PaBHoyckopeHHOe npsMonHerHoe ABmkeHrne. CBoOoaHoe nagenue. OnbIThl
lanunes.

PaBHoMepHOE ABMkeHUE MO OKpYKHOCTH. [lepuon u yactora oOpamenus. JluneitHas u
YIJI0Basi CKOPOCTH. LIEeHTpOoCTpeMUTENBHOE YCKOPEHHE.

ITepBriii 3akon Herotona. Bropoit 3akon Herotona. Tperuii 3akon Hprorona. IlpuHuun
CYNEPIIO3ULUHN CUIL.

Cwia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHHUS CKOJIBKEHHSI, CHJIa TPEHHS
MOKOS1, APYTHE BUbI TPEHUSI.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOTO TaJCHUS.
Jswxenue anet Bokpyr Comnia. [lepBast kocmuueckast ckopocTs. HeBecOMOCTh U Meperpy3KHu.

PaBHOBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TsokecTu.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass padota U MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroct, TpeHus. Cs3b
sHepruu u paboThl. [loTeHHManpHas SHEprus Tena, MOTHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIU.
[ToTenumanbHas 3Heprus cxkaroil npyxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH.

Hemoncmpayuu.

1. HabmroneHue MeXaHH4eCKOTo JBUKEHHS Tela OTHOCUTENBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHeHME MyTeH U TPACKTOPUM JIBUIKEHUSI OJHOTO M TOrO K€ Telda OTHOCUTEIBHO
pPa3HBIX TEJl OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHHOTO IBUKEHUS.

UccnenoBanue npu3HakoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmronenue ABMXEHUS Tela o0 OKPYKHOCTH.

Habmronenne MexaHMUeCKUX SBJICHHIA, MPOUCXOAIINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHKEHUH OTHOCHTENFHO KaOuHeTa (PU3UKH.

7. 3aBHCUMOCTbH YCKOPEHHMS T€la OT MAcChl Tela U ACHCTBYIONIEH HAa HETO CUJIBI.

8. HaOmroneHue paBeHCTBA CHIT PY B3aUMOJICCTBUU TEI.

9. H3MeHeHue Beca Tena Ipu YCKOPEHHOM JBHKCHUU.

o AW

10. IIepenaya ummysbca IIpu B3aMMOJECHCTBUH TEIL.
11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJCHCTBUN TE.



12.
13.
14.
15.
16.

CoxpaHeHrE UMITYJIbCa MPU HEYTIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbCa TPHU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

Halntonenue peakTUBHOTO JIBHXKCHHUS.

CoxpaHeHue MeXaHU4eCKOW YHEPTUH MPU CBOOOIHOM Ia/ICHUH.

CoxpaHeHue MeXaHU4YeCKOW YHEPTHH MPU JABHKEHUU TeJla MO IeUCTBUEM IPYKUHBI.

Jlabopamopuwvie padbomot u onvimeol.

1.

®

10.

11.

KonctpyupoBanue TpakTa Ajisi pa3roHa M JaJIbHEHIIEro PaBHOMEPHOIO JBHKCHHS
HIAPHKA UITH TEJIEKKH.

Omnpenenenue cpenHell CKOPOCTH CKOJBXEHHsS OpycKa WM JBIXKEHHUS IIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

Omnpenenenne ycKOpeHHUs Tejla MPU PAaBHOYCKOPEHHOM JBHXKEHHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHKEHHH 0e3
HAYaJIbHOM CKOPOCTH.

[TpoBepka runoTessl: €Clid NPy PaBHOYCKOPEHHOM JIBHKEHUU 0€3 Ha4alIbHOM CKOPOCTH
MyTU OTHOCATCSA KaK PsiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH
OAHNHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIbHOI'O
JTABJICHHUSL.

Omnpenenenne kodhuimeHTa TPEHUS CKOIBKCHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS TNPU PABHOMEPHOM [IBHKEHUHM Tejla II0
FOpI/I3OHTaJ'II>HOI\/'I ITOBEPXHOCTH.

Onpenenenue pabOThl CHIIBI YOPYroCTH NpU HOABEME TIpy3a C HCIOJIb30BaHUEM
HEMOABMKHOTO U TMOABUKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannuyeckue K0J1e0aHUA U BOJHBI.

Konebarenbnoe nBwkenue. OCHOBHBIE XapaKTEPUCTUKH KOJeOaHMIA: TEpUOJ], 4acToTa,
aMmIuTyna. MarematMuyecKui W NpPYKUHHBIM MasTHUKHU. lIpeBpaiieHue sHeprum mnpu
KoJIEOATEILHOM JIBHIKEHHH.

3aryxatomue konebanus. Beinyxnenasle konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CpolicTBa MexaHn4yecKux BOJIH. [IpogosibHBIE U TTONIEpEYHbIE BOJIHBI. [TMHA BOJIHBI U CKOPOCTH

e€ pacnpocTpaHeHusl. MexaHnuecKue BOJIHbI B TBEPAOM TeJE€, CEICMUYECKHE BOTHBI.
3Byk. ['poMKOCTH 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIbTpa3BYK.
Hemoncmpayuu.

=
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Habmroienue xosnebanuii Tei noj 1eHCTBUEM CHUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabmioneHne BeIHYXACHHBIX KoJIeOaHUI U pe30HaHca.

Pacnipoctpanenue npooabHBIX U MONEPEUHbIX BOJIH (Ha MOJIENHN).

HaOnroieHne 3aBUCHMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHYECKUI PE30HAHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

Omnpenenenne 9acTOThl U Meproia KoneOaHui MaTeMaTHIeCKOr0 MasTHUKA.
OmnpeneneHne 9acTOThl U epro/ia KoneOaHui Mpy>KUHHOTO MasITHHKA.

HccnenoBanue 3aBUCHMOCTH TepuoAa KoJIeOaHWI MOABEIICHHOTO K HUTH Tpy3a OT
JUIMHBI HUATH.



4. WccrnenoBaHue 3aBUCUMOCTH NE€PHOJA KOJEOAHUM MPYKUHHOIO MAaATHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWH Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl rpysa.
6. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb IIEpHO/ia KOJIeOaHUH IPYKUHHOIO MasiTHUKA
OT Macchl I'py3a U KECTKOCTH MPYKUHBL.
7. W3mepenue yckopeHHs] CBOOOIHOTO MaJCHHUS.
Pa3nes 10. Di1eKTpOMarHuTHOE 10J1e M 3JIEKTPOMATHUTHbIE BOJIHbI.
OJEeKTPOMAarHUTHOE I10JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJIH. [IKkana s5ekTpoMarHuTHBIX BOJIH. MConb30BaHuE 3JI€KTPOMATrHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOKCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. M3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO Tenle(oHa.
Pa3znea 11. CBeToBbIe IBJICHHS.
JlyyeBas mopmenb cBera. Mcrounuku csera. IIpsMonuHelHOe pacrnpocTpaHEHHE CBETa.
3armenus Connua u JIynel. Otpakenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Tpenominienue cBera. 3akoH npenomiieHus cBeta. [loHoe BHyTpeHHEee OTpak€HUE CBETA.
Vcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAXKEHUs B ONITHYECKUX CBETOBOJAX.
Junza. Xox nydedt B numH3e. Omnrtudeckas cucrema (oToamnmnapaTa, MHKPOCKONA H
Teneckomna. ['na3 kak ontudeckas cucrtemMa. bin3opykocTs U 1adbHO30PKOCTb.
Paznoxenune 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPATIbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHEHOE pacIPOCTPAaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
ITpenomiieHue cBeTa.
OnTHyeckuii CBETOBOI.
Xon yueit B coOuparomieit Junse.
XoJ Ty4dei B pacCenBarOIIeH JIMH3E.
[Toryuenue n300pakeHUi C TOMOILBIO JIUH3.
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. Ilpunnun neiictBus ¢portoannapara, MUKPOCKOIA U TEJIECKOIA.

10. Mopaens rnasa.

11. PaznokeHue 6€oro cBeTa B CIEKT).

12. TTomyueHnue 6e70To CBeTa MPH CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHHS CBETOBOTO JIy4a OT yIjla NaJeHUsl.

2. H3yueHue xapaKTepUCTUK U300paxeHHsI MPEAMETA B TIIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCMMOCTH YIJia IPEJIOMJICHUSI CBETOBOTO JIy4a OT yrJla MaJeHUsl Ha
TPAHUIIE «BO3TYX—CTEKIION.

4. TlomydyeHue N300paKEHUIA C TTOMOIIBIO COOUPAIOIIEH JTMH3HI.

5. Omnpenenenre GOKYCHOTO PACCTOSIHHS M ONITUYECKON CHITBI COOMPAFOIICH JTHH3HI.



6. OmbITH IO Pa3I0KEHUIO OEJIOTO CBETA B CHEKTP.
7. OmneITEl TIO BOCHPHUATHIO IIBETA MPEAMETOB NPH HMX HAOIIOJCHUH Yepe3 IIBETOBHIC
GUIBTPHL.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

Oneiter Pe3epdopaa u ruianerapuas moaenb aroma. Mojaens aroma bopa. Mcnyckanue n
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oerta- u ramma-usnydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyxnonnas wmopgenbs atomHoro siapa. M3oromsl. PanuoaktuBHble mnpeBpamieHus. [lepuon
MoJIypacnaaa aTOMHBIX siJiep.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsiIOBOO0 U MAaCCOBOTO YMCENl. DHEPTUsl CBSI3U
aTOMHBIX sijiep. CBs3b Macchl U SHEpruu. Peakuuu cuntesa u aeneHus saep. McTouHuku sHepruu
CoJHia ¥ 3BE31.

Snepunas snepretuka. JleiicTBUS paAlOaKTUBHBIX U3Ty4YE€HUHN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.

1. CrnexTpbl U3JIy4€HUS U TOTJIOMICHHUS.

2. CpexTpsl pa3JIMYHbIX ra30B.

3. CnexTp Bogopoza.

4. HabmroneHue TpekoB B kamepe Buibcona.

5. Pabora cuéTurka HOHU3UPYIOLUX U3TYyYECHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnuvie padbomot u onvimol.

1. HaOGmoieHue CIUIOIIHBIX U JIMHEHYAThIX CIIEKTPOB U3Ty4EHHUS.

2. HccnenoBaHue TpPEKOB: M3MEpEHHE HSHEPrMM YacCTHIBI 110 TOPMO3HOMY NyTH (IO

¢dororpadusim).

3. HMsmepenue paguoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-00001IAKOIINI MOYTb.

[ToBTOpUTENBHO--0000IAIOIIMKA  MOAYJIb NpEeAHa3HAadeH s CUCTeMaTH3aluu |
0000111eHUs] TPEMETHOTO COJIEPKAHMSI U ONbITa JIeATEbHOCTH, MPUOOPETEHHOTO NPU U3YYEHUN
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢uznke U1 00ydarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

ITpu n3ydeHnn 1aHHOTO MOAYJIS PEATTU3YIOTCS U CUCTEMATU3UPYIOTCSI BUJBI AESATEIBHOCTH,
Ha OCHOBE KOTOpPBIX OO0ECleYuBaeTcsi JOCTHKEHHE TPEJAMETHBIX U MEeTallpeIMETHBIX
IUTAHUPYEMBIX pe3yJbTaToB 0OydeHHus, (GOpMHpYyeTCs €CTeCTBEHHOHAy4Hass TI'PaMOTHOCTH:
OCBOEHHE Hay4YHbIX METOJIOB UCCIIEIOBAHMUS SBJIEHUH IPUPOABI U TEXHUKHU, OBJIa/IEHNE YMEHUSIMU
OOBSICHATH (PU3MUECKHE SBJICHUS, IPUMEHSS NMOMYUYSHHbIE 3HAHUS, pelaTh 3a7aui, B TOM YHUCIIe
KAaUECTBEHHBIE Y KCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIANBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pas3zelia peaausyercs 3a CUET TOoro,
4yTO 00yUaronuecs BHIMOIHIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE ITOJIyUYEHHBIX 3HAHUN Paclio3HaBaTh U HAyYHO OOBACHATH (PU3MUECKUE SIBICHUS
B OKpYXKaroIlel MPUPOIE U IOBCETHEBHOM JKNU3HH;

UCIIOJIb30BaTh HayYHbIE METO/bI MCCIEeIOBaHUA (PU3UUECKUX SIBICHUHM, B TOM YHCIE IS
IPOBEPKU T'MITOTE3 U MOIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAay4HbIE OCHOBBI HamOOJIee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, NPAKTUYECKOTO UCIIOJIb30BAHUS Pa3IMUHBIX UICTOYHUKOB 3HEPTHUH HA OCHOBE 3aKOHA
IIPEBPALICHMS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3y4enue (pu3uku Ha ypOBHE OCHOBHOTO 00I1Iero 00pa3oBaHUs HAIIPABJIEHO Ha IOCTIKEHHUE

JIMYHOCTHBIX, MCTAITPCAMETHBIX U IIPCIAMETHBIX O6pa3OBaTeJ'IBHBIX PE3YJIbTATOB.

B pesynbrare wusyueHuss (U3MKK Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBaHHs Yy

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

— MPOSIBJICHHE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON (pr3mveckoit
HayKH;

— [IEHHOCTHOE OTHOILIEHHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB,

2) rpasIaHCKOro ¥ JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

— FOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXIEHUU OOMICCTBEHHO 3HAYMMBIX M ITHYCCKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKCHUH PU3UKU;

— OCO3HAaHHE BaXHOCTU MOPAJIbHO--3TUYECKUX MIPUHIIUIIOB B JACSITEIbHOCTH YUEHOTO;

3) 3CTeTHYECKOr0 BOCIUTAHUS:

— BOCIIPHUSTHE ICTETUYECKUX KAaueCTB (PU3UYECKOM HayKd: €€ TapMOHMYHOTO TMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HaHWE IEHHOCTH (PM3MYECKOH HAyKHM KaK MOIIHOTO MHCTPYMEHTAa ITO3HAHWsSI MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BayKHEHIIIEH COCTABISIONICH KyIbTYpPHI;

— pa3BUTHE HAYIHOH JIFOOO3HATEIIFHOCTH, HHTEPECa K UCCIICIOBATEIIbCKON JCSITEIILHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H YIMOIMOHAJIBLHOT0 0JIArOMOTYHsI:

— OCO3HaHME IIEHHOCTH 0e3011acHOr0 00pa3a )KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTHU TIPaBHJI 0€30MAaCHOTO MOBEACHUS HA TPAHCIOPTE, HA JIOPOTax, C MEKTPUUYECKUM U
TEIJIOBBIM 00OPYIOBAHUEM B IOMAIIIHUX YCIOBUSX;

— c(OpMHUPOBAHHOCTH HaBBIKA PEQIICKCUH, TPU3HAHKIE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke
MpaBa y APyroro 4eioBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

— aKTUBHOE yYaCTHE B PEIIEHUU MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3alliy, TOpoa, Kpas) TEXHOJIOTUYECKOW M COLMATbHOW HAMPABICHHOCTH, TPEOYIOIINX
B TOM YHUCJIC U (U3HUECKUX 3HAHHIA,

— UHTEPEC K MPAKTHISCKOMY U3YICHHIO TIPOPECCHii, CBI3aHHBIX ¢ (DH3UKOIA;

7) 3K0JI0THYECKOT0 BOCTIMTAHUSA:

— OpHUEeHTalus Ha MpUMEHEeHHe (U3MYECKUX 3HAHUM IS pelieHHusl 3aJad B 00JacTu
OKpYKarolel cpepl, ITIaHNPOBAHUS ITOCTYITKOB M OIICHKH WX BO3MOXKHBIX TOCIIEACTBHMA JIJIS
OKpY>Kalolle Cpeibl;

— OCO3HaHHE TTI00aTBFHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:

— OTPEOHOCTH BO B3aUMOJICHCTBUY MPH BBHITTOJIHEHUH UCCIICIOBAHUIN U TIPOSKTOB (pU3MUeCcKon
HaIpPaBJIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSM JIPYTHX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO ACSITebHOCTD;

— MOTpeOHOCTH B (POPMHUPOBAHHUH HOBBIX 3HAHUH, B TOM YUCIIe POPMYTUPOBATH UJICH, TOHSITHS,
TUNOTE3bI O (PU3UUECKUX 0OBEKTaX U SIBICHUSX;

— 0co3HaHue Ae(UIUTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 00JaCTH (DU3HKH;



® — [JJAaHHPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (U3NYECKUX 3HAHMIA;

¢ — CTPCMJICHUC aHAJIU3UPOBATH U BBIABJIATH B3aUMOCBA3U IIPUPOILI, O6IJ.[€CTB3, 1 5KOHOMHKHU, B
TOM YHUCJIE C UCITIOJIB30BaHNUEM (1)I/I3I/I‘ICCKI/IX 3HaHPII>i;

e — OLEHKAa CBOMX JCHWCTBUM C Y4Y4ETOM BIMSHUSA Ha OKPYKAIOUIYI0 Cpely, BO3MOYKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pe3ynbraTe ocBOCHHS TPOrpaMMBI 0 (pU3UKe Ha yPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHUs
y oOyugarorierocsi OyayT CHOPMHpPOBaHBI MeTampeaIMeTHbIe Pe3yJbTaThl, BKIOYAIOIINE
NO3HABAaTE/IbHbIC yHUBEpPCAIbHBIC YYeOHbIC JCHCTBHS, KOMMYHHUKATHBHBIC YHHBEpPCAIbHbBIC
y4eOHbBIE ICHCTBHS, PEryJIATHBHbBIC YHUBEPCATIbHbIC yICOHbBIC ICHCTBHS.

Ilo3naBaTebHbIE YHUBePcAJIbHbIE YUueOHbIe 1eiCTBUS
bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC IPU3HAKH O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYILECTBEHHBIH MPU3HAK KIaCCU(PUKAIIUHI, OCHOBAHHS Il 000OIICHUS 1
CpaBHEHMUS,

BBISBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYMSI B paccMaTpHBaeMbIX (aKTax, JaHHBIX H
HaOJIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHHSIM;

BBISIBIISAT NPUUUHHO--CJIEJICTBEHHBIE CBSI3U TNPH H3YYEHUHM (U3NYECKUX SBICHUNA U
IpPOIIECCOB, JIeJIaTh BBIBOABI C MCIIOJIB30BAaHMEM JEIYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO BBIOMPATh crioco0 pemeHus yueOHoi (usnueckoi 3agaun (CpaBHEHHE
HECKOJIbKUX BapMaHTOB pELIEHHs, BBIOOp HambOoiee MOAXOMALIEr0 C Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

IPOBOAMTH MO CAMOCTOSITEIbHO COCTaBICHHOMY IUIAHY OIBIT, HECIOKHBIN (pU3NUECKUii
9KCIIEPUMEHT, HEOOJIbIIIOE HCCie10BaHne (PU3NUECKOTO SIBICHMUS,

OLIEHMBATh Ha MPUMEHHMOCTb M JOCTOBEPHOCTb MH(OpMAINIO, MOIYYEHHYIO B XOJ€
VICCJIEIOBAHMS WM OKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYITHPOBATh 00OOIIEHHUS U BBIBOBI 110 Pe3yiIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OIBITA, UCCIIEIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3UUECKUX IPOIECCOB, a TAKKe
BBIJIBUTATH TPEATIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh pa3jIMYHbIE METOJbI, MHCTPYMEHTHI W 3alpOoChl TPU TOHCKE H OTOOpE
uH(pOpPMAIIUK WIH JAHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hru3ndeckoi 3a1auu;
aHAJTM3UPOBATh, CUCTEMATHU3UPOBATh M HWHTEPIPETHPOBATh HH(MOPMAIMIO Pa3THYHBIX
BUJIOB U (hOPM TMpe/ICTaBICHMUS;

CaMOCTOSITEIbHO BBIOMpPATh ONTUMAJBHYIO (OpMy TMpeAcTaBicHUsT WHOOpMAIUU U
WUTIOCTPUPOBATh pPElIaeMble 3a/laddl HECIOKHBIMH CXEMaMH, JHarpaMMaMH, HHOU
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHuKaTHBHBIC YHHBepcadbHblIe y4eOHbIe JeHCTBHUSA:



B X07i¢ 00CYXIeHHs yueOHOTO MaTepuaa, pe3yJbTaToB JJa00paTOPHBIX PaOOT U MPOEKTOB
3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MON TEMbI U BBICKAa3bIBaTh HJICH, HAIICIICHHBIC
Ha pelleHNe 33aJauu 1 Moiep KaHue 01aroKenaTeIbHOCTH OOICHHS;

COIIOCTABJIATh CBOM CYXJACHUS C CYXKACHUSMH JPYTHX YYaCTHHKOB JHajora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO MO3UIINH;

BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

nyOJIMYHO  TPEACTABIATH  PE3YIbTaThl  BBIOJHEHHOTO  (U3UYECKOTO  OIMbBITa
(9KCIIepUMeHTa, UCCIIeIOBAHMUs, TIPOCKTA);

MOHUMATh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON U MHAWBUIYAIbHONW paboTHI pU
peLICHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

NPUHUMATh [ENA COBMECTHOH JEATENIbHOCTH, OpPraHW30BBIBATH JCHCTBUS TO €&
JOCTIDKEHUIO: PACIPENeNsiTh PO, OOCYXKAaTh MPOIECCH M PE3yabTaThl COBMECTHOM
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOIO YacTh palOOThI, JOCTHrash KaueCTBEHHOTO pe3yJbTaTa IO CBOEMY
HAIPABJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;
OILICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMHA MPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIBHO
c(OPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusauus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOUIUX ISl pELICHUS
(bu3nyecKuX 3HaAHMI;

OPUEHTHUPOBAThCSI B PA3IMUYHBIX MOJIXOAAX MPUHATHS pEIeHUH (MHAMBHUIYyalIbHOE,
INPUHITHE PELIEHUs B TPYIIE, IPUHATHE PELICHUH IPYyIIIOon);

CaMOCTOSITENIbHO COCTABJIATh AaJTOPUTM peleHus (U3NYEeCKOM 3ajlaud WM IJIaHa
UCCIICIOBaHHUs C Y4ETOM HMMEIOIIMXCS PECYypcOoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh IIPEAIaracéMble BAPUAHTHI PELLICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’IB, AMOLMOHANIbHBIA HHTEJJIEKT:

JlaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh IaH e€ H3MEHEeHMUS,

OOBSICHATH MPUYMHBI JOCTHXEHUS (HEJOCTIXKEHUS) PE3YJIbTAaTOB JAEATEIbHOCTH, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B JIEATEIBHOCT (B TOM YMCJE€ B XOJ BBITOJHEHHUS (PU3HMUECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENIBCTB, W3MEHUBIIUXCS
CUTYallui, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ceOsl HA MECTO JPYroro 4eioBeKa B XOJE CIOpa WM JUCKYCCHM Ha HAYYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpU pemeHud (U3MYecKUx 3anad Wik B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE 7K€ IIPaBO JPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 7 Kjacce NpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIONIb30BAaTh MOHATHS: (U3MUeckue ¢ XUMHUYECKUE SBJIEHUS, HaOJIo/eHue,
9KCIIEPUMEHT, MOJIEJb, TUIIOTe3a, CIWHUIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperatHele COCTOSIHMSI BemlecTBa (TBEpAOE, KHUJAKOE, ra3o00pa3HoOe), MEXaHUYECKOEe
JIBUKEHHE  (paBHOMEpPHOE,  HEPAaBHOMEPHOE,  NIPSMOJIMHEMHOE),  TpaeKTopus,
paBHOJIGHCTBYIOIIAs cuia, jAeopmanus (ympyras, IUIacTUYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

pasnuyath sBieHUs (IudQy3us, TEIUIOBOE NBMKEHUE YACTHI] BEIIECTBA, PaBHOMEPHOE
JIBUJKEHHE, HEPAaBHOMEPHOE JIB)KEHHME, WHEPLMS, B3aUMOJCIHCTBUE TE€J, PAaBHOBECHE
TBEPABIX TEJ € 3aKPEIJIEHHON OCBhIO BPAILLCHUS, MIEpeaada JaBICHUS TBEPIBIMUA TEIAMH,
KHUIKOCTSIMM M Ta3aMHu, aTMOC(EpHOE J[aBJCHHE, IUIaBaHUE TeJl, MpPEeBPaICHHS
MEXaHUYECKOI SHEPTrUuM) MO OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIMBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YYCHHBIX (DPM3NYECKHUX SBICHUN B OKPYXKAIOIIEM MHpE, B
TOM uyucie (U3NYECKUE SBJICHHUS B MPHUPOJE: NPUMEPHl ABMXKEHUS C Pa3TUYHBIMU
CKOPOCTSIMU B )KMBOW M HEKUBOM MPUPOJE, N1EUCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE,
BIIMSIHAE aTMOC()EPHOTO JaBJICHUS HA KUBOW OpPTraHU3M, IUIABaHUE PHIO, phIUaru B TEIe
YeloBeKa, MPH ATOM MEPEBOAUTh MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUBNUECKUX SBIICHUM;

ONMCHIBATh W3YYECHHbIE CBOICTBA Te€Nl U (PU3NYECKUE SBJICHUS, UCHOJB3YS (pu3mueckue
BEJIMYMHBI (Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMsl, MyTb, CKOPOCTb, CPEIHSISA
CKOPOCTb, CHJIa YIIPYIOCTH, CUJIa TSKECTH, BEC TeJla, Cujla TPEHHUs, 1aBieHue (TBEPIOro
Tena, XHUAKOCTH, ra3a), BBITAJIKUBAIOIIAs CHJIa, MEXaHUYecKasi paboTa, MOIIIHOCTb, IJIE40
CHJIBI, MOMEHT CHJIBI, KOO (PHUIIUEHT MOJIE3HOTO JAEHCTBHUS MEXaHU3MOB, KHHETHYECKAs U
NOTEHIMAJIbHAs SHEPIUsi), MPU ONUCAHUM MPABMWIIBHO TPAKTOBATh (PU3UYECKHH CMBICI
HCIIOJIb3YEMBIX BEJTMYMH, UX 0003HAUEHUS U €IMHUIBl GU3NYECKUX BEIUYUH, HAXOIUTh
(dopMyIibl, CBA3BIBAIOIINE JaHHYIO (DU3MYECKYIO BEIMYMHY C IPYTMMH BEJIMYMHAMH,
CTPOUTH TpapUKH U3YYEHHBIX 3aBUCUMOCTEN (PM3NUYECKUX BEITHYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUECKUE SBJICHUS U MPOLIECCHI, UCIIOJIb3Ys MPaBUiIa
CJIO’KEHUS cui (BAOJb OJHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJIO PaBHOBECHS pbryara (0J10Ka), «30JI0TOE MTPABUIIO» MEXAHUKHU, 3aKOH COXPaHEHUS
MEXaHUYECKON SHEepruu, MpU 3TOM JlaBaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA H
3aMMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

OOBSICHATH (PU3NYECKUE SBJICHUS, IPOLIECCH] M CBOIMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE
CUTyallull  TNPAaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATHL  NPUYMHHO-
-CJIe/ICTBEHHBIE CBSA3H, CTPOUTH O0OBSICHEHUE U3 1—2 JIOrMYecKHX IIaroB ¢ onopoi Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBIECHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;
pemate pacu€THble 3ajaud B 1—2 [eHCTBUS, HCHOJIb3Ys 3aKOHBI U (OPMYIHI,
CBs3bIBatOIIME (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4y 3alHUChIBATh
KpaTKOe YCJIOBHE, MOJICTaBIATh (U3NYECKUE BEIUYUHBI B (QOPMYJIbl U MPOBOIUTH
pacy€Thl, HAXOIUTH CIIPABOYHBIC TaHHBIC, HEOOXOAUMBIE JIUIs pELICHUS 3a71a4, OLICHUBATh
PEATMCTUYHOCTD MOTYYSHHOH (pru3nuecKol BEIMYHHEI,

pacro3HaBaTh MpoOJIeMbl, KOTOPHIE MOXKHO PEIIUTh P MOMOIIU (PU3MUECKUX METOJIOB,
B OINHCAaHUU MCCIEAOBAaHUS BBIIEIATH IPOBEPSEMOE MPENIOJIOKEHUE (TUIOTE3Y),
pa3ianyaTh U UHTEPIPETUPOBATh MOJIYUYEHHBIM pe3yibTaT, HAXOAUTHb OLIMOKU B XOJE
OIBITA, JEJIaTh BBIBOJBI I10 €r0 PE3ysbTaTaMm;



IPOBOJUTH OIBITHI IO HAOIIOACHUIO (PU3MUECKUX SIBICHUH MM (PU3UYECKUX CBOMCTB TE:
(GopMynupoBaTh  IIPOBEpsiEMble  IMPEANOJIOKEHHs, CcOOMpaTh  YCTaHOBKY M3
NPEIOKEHHOT0 000PYAOBaHUS, 3aIIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITOJIHATH TPSIMbIE M3MEPEHHSI PACCTOSHHUS, BPEMEHH, MAacChl Teia, 00bEMa, CHIIBI U
TEMIIEpaTypbl C WCIOJb30BAHWEM AaHAJOTOBBIX M IH(POBBIX MPHUOOPOB, 3aMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJaHHOM a0CONIOTHOM MOTPEUTHOCTH U3MEPEHUH;
IPOBOJUTh HCCIEIOBAaHUE 3aBUCHUMOCTU OAHON (PM3MYECKOM BEIMYUHBI OT APYrou ¢
UCTIOJIb30BAaHUEM NPSMBIX M3MEPEHUN (3aBUCUMOCTH IYTH PABHOMEPHO JBHKYIIETOCS
TeJla OT BPEMEHHU JIBUXKEHUS Tejla, CUJIbl TPEHMs CKOJBXKEHHUS OT Beca Telsa, KauecTBa
00pabOTKM IOBEpXHOCTEH Tl W HE3aBUCUMOCTH CWJIbl TPEHHUS OT IUIOIIAAH
COIIPUKOCHOBEHUS TEJ, CUJIBl YIPYTrOCTH OT Y/UIMHEHHS TMPYKUHBI, BBITAIIKMBAIOIICH
CHUIIBI OT 00BEMa MOTPYKEHHOM YaCTH TeJa ¥ OT IUIOTHOCTH JKUAKOCTH, €€ He3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT INTyOUHBI, HA KOTOPYIO OTPY>KEHO TEJO0, YCIOBUI M1aBaHUs Tell,
yCIOBUH paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B IIJITAHUPOBAHUHM Y4eOHOTrO
UCCJIEJOBaHMsI, COOMPATh YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIENYsl PEI0KEHHOMY
iany, (UKCUPOBATh PE3yJbTAThl MOJTYYEHHOW 3aBHCUMOCTH (M3NYECKUX BEJIWYHH B
BUJE TMpPEUIOKEHHBIX Ta0nmull W TrpaduKoB, JelaThb BBIBOABI IO pPe3ylbTaTam
UCCIIE/I0BaHMS;

IPOBOJUTh KOCBEHHBIE W3MEPEHHS (U3UYECKUX BEIWYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTU M TBEPAOrO Teja, Cujla TPEHUS] CKOJIbXKEHHUS, JaBJIEHUE BO3]yXa,
BBITJIKMBAOINAS CHJIA, JCWCTBYIOMIAs Ha TIOTPYKEHHOE B KHUIKOCTh Telo, KoddduimeHt
MOJIE3HOTO JICHCTBHS MTPOCTBIX MEXAHU3MOB), CIIEAYs MPEAIOKEHHON HHCTPYKITUU: TIPH
BBIIOJIHEHUH HU3MEPEHU CcoOMpaTh SKCHEPUMEHTAJIbHYI) YCTAaHOBKY W BBIYHCIATH
3HaYeHHE UCKOMOM BEITMUYUHBI;

coOnrofarh TMpaBuia TEXHUKM O€30MacHOCTH TMpH paboTre ¢ J1abopaTOPHBIM
000pyI0BaHNEM;

yKa3bIBaTh IPHHIIUIIBI ICHCTBUS MPHOOPOB M TEXHUUECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIIAIOIINECS] COCY b, OApOMET]p, pPhIYar, MOJABMKHBIN M HETIOIBUKHBIH
0JI0K, HAKJIOHHAs TIOCKOCTb;

XapaKTepru30BaTh MPUHIUIIBI IeHCTBUS U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOHCTB
C Omopoil Ha WX omucaHus (B TOM 4YHCIE: MOJUIMITHUKH, YCTPOWCTBO BOJOIPOBO/JIA,
THJIPABIMYECKUN Tpecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOM Hacoc, apeoMmeTp),
UCTONB3Ysl 3HAHUSA O CBOMCTBAaxX (DM3MYECKHX SBICHUA M HEOOXoIuMble (hu3NyecKue
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMpUMEpbl (HAXOAWTh HWHPOPMALUMI0O O MpUMEpax) MNPaKTUYECKOTOo
UCTIONB30BaHUsT (DM3MUECKUX 3HAHWA B TIOBCEIHEBHOW JKM3HM IS OOecTieueHHs
0€30MacCHOCTH TNpH OOpalleHuH C NpudopaMH M TEXHUYECKMMH YCTPOWCTBaMH,
COXpPaHEHHMs 3/I0POBbsI U COOJIOCHUS HOPM IKOJIOTHYECKOTO MOBEICHUS B OKPY>KatoIIeH
cpene;

OCYILLECTBIIAATh OTOOp MCTOYHMKOB HH(popMmauuu B VHTepHETE B COOTBETCTBHU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUM U NMyTEM CpaBHEHUs
Pa3INYHBIX MCTOYHHMKOB BBIJEIATh MH(OPMALHIO, KOTOpas SBISETCS NMPOTUBOPEUUBOM
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BaTh MPH BBIOJHEHUH YYEOHBIX 3a/laHMi Hay4YHO--TIOMYJISIPHYIO JUTEPaTypy
(U3MUECKOro coaepkKaHus, CIIpaBOYHbIE MaTepHUalbl, pecypchl ceTu MHTepHeT, BlageTh



npuéMaMM KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGPOpMALMM U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

Co3/1aBaTh COOCTBEHHBIEC KPAaTKHUE MHCbMEHHBIC M YCTHBIE COOOLICHHS HAa OCHOBE 2—3
UCTOYHUKOB MH(pOpMaIy (U3NIECKOTO COJEPKAHUSA, B TOM YHUCIE IyOJUYHO AeNaTh
KpaTKhe COOOILEHHs O pe3yibTaTaxX MPOEKTOB MM Y4€OHBIX MCCIEJOBAHUH, PU 3TOM
IPaMOTHO  HUCHOJb30BAaTh HM3YyYCHHbIM IOHATUHHBIA ammapar Kypca (QU3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3CHTALUECH;

IpY BBIIOJIHEHUH y4eOHBIX MPOEKTOB M MCCIEAOBAHHMA paclpenesisiTh 00s3aHHOCTH B
IpYyIIEe B COOTBETCTBUU C IOCTABJICHHBIMU 33Jla4aMU, CJICIUTh 3a BBIITOJIHECHUEM ILIaHA
NEICTBUI, aJeKBAaTHO OLIEHMBaTb COOCTBEHHBIN BKJIaJ B JAESITEIBHOCTb TIPYIIbI,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJACUCTBHE, YYUTHIBASI MHEHUE OKPY/KAIOILIUX.

K konny oOyueHuss B 8 Kiacce npeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTH y OOYUaIOLIUXCSl YMEHUI:

UCTIOJIB30BaTh IMOHSATHS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE ABIKEHHE aTOMOB H
MOJICKYJI, arperaTtHbleé COCTOSIHHS BEIIECTBA, KPUCTAIUIMYECKHE WM amMopQHBIE Tena,
HACHIIIEHHBI W HEHACHIIICHHBIN Tap, BIAXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPCHHSS
SHEpPrusi, TEIIOBOW JBUTATENb, DJIEMEHTAPHBIN SJEKTPUUECKUN 3apsl, dIEKTPUUECKOe
noJie, MPOBOIHUKU U AUAICKTPUKH, TOCTOSHHBIN AIEKTPUUECKUN TOK, MATHUTHOE T10JIE;
pa3nuyath SBICHUS (TEIUIOBOE pACIIMpEHHWE W CXKaThe, TeIvionepeaada, TerIoBOe
paBHOBeCHE, CMaYMBaHUE, KAMJUISIPHBIE SIBJICHUS, UCTIApEHHE, KOHICHCAIINs, TUTaBJICHHE,
KpUCTauTu3aus (OTBEpAEBaHUE), KHUIICHWE, TeIulonepenavya (TerIonpoBOTHOCTE,
KOHBEKIIHSI, W3JIydeHHE), DJIEKTPH3alMs TN, B3aMMOJACHCTBHE 3apsioB, JEHCTBHA
AIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aMMOJIEHCTBHE MAarHUTOB, JAEHCTBUE
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAsE MHIAYKLUS) IO ONUCAHHIO
UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE
SIBJICHHE;

pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (U3UYECKUX SIBICHUI B OKPYKAIOIIEM MHUpE, B
TOM 4uciIe GU3NUYECKUE SIBICHHS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHUE U KalWIISIpHbIE
SBJICHUS B NIPUPOJIE, KPUCTAIUIBI B IPUPOJE, U3nydeHue CoiHIa, 3aMep3aHue BOJJOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WUHEs, CHEra, DJIEKTPUUYECKUE SIBJICHUS B
aTMocdepe, AJIEKTPUUECTBO JKUBBIX OPraHW3MOB, MAarHHTHOE TOJe 3eMiH, apeid
MOJIFOCOB, POJIb MAarHUTHOTO TOJIS JJIS KU3HHM Ha 3emJie, MOJSIPHOE CUSHUE, MPH 3TOM
NEPEeBOJIUTh NMPAKTHUECKYIO0 3aady B Y4eOHYIO, BBIJCNATh CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKkK) GU3HUECKUX SIBICHUM;

OTHCHIBATh W3YYEHHBIC CBOWCTBA TNl W (PU3MUECKUE SBICHUS, UCIIONB3Ys (DU3MUECKue
BEJIMYMHBI (TeMIlepaTtypa, BHYTPEHHSISI HSHEpPrHs, KOJUYECTBO TEIJIOTHI, YAETbHAas
TEIUIOEMKOCTh ~ BEIIECTBa, yJAeNbHAs TeIUIoTa IUIABIICHWsS, YAeTbHas TerioTa
napooOpa3oBaHMs, y/A€JIbHAas TEMJIOTa CrOpaHUs TOIIMBA, KOI((OUIMEHT I0JIE3HOTO
JeMCTBUSL TEIUIOBOM MAIIMHBI, OTHOCHUTENbHAS BJIAXKHOCTb BO3/yXa, 3JIEKTPUUYECKUIN
3apsij, CUjia TOKA, DJIEKTPUUYECKOE HAIPSKEHHE, COPOTUBJICHUE MPOBOIHUKA, YAETHHOE
COTPOTUBIIEHUE BEIIECTBA, pad0OTa U MOIIHOCTH 3JEKTPHUUECKOr0 TOKa), MPH OMUCAHUU
NPaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIB3YEMBIX BEIHUYMH, 0003HAUYECHUS U
eIMHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JIAHHYIO
bu3NYECKyI0 BEIWYUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTh TpaduKU H3YYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;



XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUE ABJICHUS U MPOIIECCHI, UCIIOIb3YSI OCHOBHBIE
MOJIOKEHUS MOJIEKYJISPHO--KHHETUYECKOH TEOpUH CTPOCHHUS BEIIECTBA, MPUHIIMI
CYIIEPIO3UIIMHU IT0JIeH (HAa KAUECTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUs 3apsia, 3akoH Oma
JUIsl ydacTKa 1eny, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHEHMsI SHEPTUH, IIPH 3TOM J1aBaTh
CJIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allUCHIBATh €M0 MaTEMaTHUECKOE BhIPaXKECHHE;
00BACHATH (PU3NYECKHUE MTPOLIECCHI U CBOMCTBA TEJl, B TOM YHCIIE M B KOHTEKCTE CUTYaIlHii
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABISATh MPUYUHHO-CIEICTBEHHBIE CBSI3H,
CTPOUTH OOBACHEHHE U3 1—2 JJOTHYECKUX IIAaroB ¢ OMOPOor Ha 1—2 M3ydEeHHBIX CBOMCTBA
bu3nUecKuX SBICHUH, PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pematb pacu€THble 3amaud B 2-3 OEHCTBUSA, HCIONB3YS 3aKOHBI U (HOPMYIIHI,
CBSI3BIBAIOIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIHM3a YCIOBHS 33/1a4M 3aIHCHIBATh
KpaTKOE YCJIOBHE, BBISBJISATH HEAOCTAaTOK JaHHBIX IS DPELIEHUs 3aJadd, BbIOMpaTh
3aKOHBI ¥ (OPMYITBI, HEOOXOAUMBIE JIJIs €€ pelIeHHs], TPOBOIUTH PACUETHI U CPABHUBATH
MOJTy4E€HHOE 3HauUeHUe (PU3NYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOIEMbI, KOTOPBIE MOXKHO PEUIUTH MPH MOMOIIN (PU3HYECKIX METOMOB,
UCIOJIb3YSl ONMCAHME MCCIEAOBAaHUSA, BBIIACIATH IPOBEPIEMOE MPEIIOJIOKEHHUE,
OLICHMBATh MPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;
MIPOBOAMTD OTBITHI IO HAOMIOICHUIO (PU3UUYECKUX SIBICHUHN U PU3NIECKUX CBOICTB Tel
(KanwIsipHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3AYyXa OT €ro 00bEéMa, TeMIeparypsl,
CKOPOCTH Tpoliecca OCTHIBAHUSI U HArpeBaHUs MPH U3IYyYCHHH OT IBETa U3Tydarouiei
(moromniaoei) MOBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATYPhI )KUKOCTH U
wiomanan e€ MOBEPXHOCTH, JJEKTpU3alMs TeJl U B3aUMOJIECHCTBUE DJIEKTPUUYECKUX
3aps0B, B3aMMOJCICTBHE IMOCTOSHHBIX MAarHWTOB, BH3yaju3allis MarHUTHBIX MOJeH
IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS MarHUTHOIO IIOJIA HA IIPOBOJHUK C TOKOM, CBOMCTBa
3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABHUraTelNsl MOCTOSHHOIO TOKa): (hOpMyIHpOBaTh
IIpOBepsieMble MPEANOI0KEHUS, COOUpaTh YCTAHOBKY U3 MIPEITI0KEHHOT0 000py10BaHus,
ONMCHIBATh X0/ ONbITAa U POPMYIUPOBATH BHIBOIBL;

BBITOJHATh NPSAMBIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIBHON BJIAXKHOCTU BO3/1yXa,
CHJIBI TOKa, HANpsHKEHHs C HCIOJIb30BAaHHUEM aHAJIOrOBBIX IMPHOOPOB M JIATYUKOB
¢u3nUecKux BeJIMYUH, CpPaBHUBATh pE3ylbTaThl H3MEPEHUHl ¢ y4€TOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

MIPOBOAMTH HCCIIEJOBAHME 3aBUCHMOCTH OJIHOM (DU3MYECKON BENWYMHBI OT JPYrou C
MCII0JIb30BAaHUEM TNPSMBIX U3MEPEHUH (3aBUCUMOCTD COITPOTUBIIEHHS IPOBOJHUKA OT €TO
JUIMHBI, TUJIOMAAN TONEPEYHOro0 CEYEHHUS U YAETbHOTO CONPOTUBJICHMS BEIECTBa
MIPOBOJAHMKA, CUJIBI TOKA, UIYIIETO Yepe3 MPOBOAHMK, OT HANPSIKEHHUS Ha MPOBOIHUKE,
HCCIIEJOBAHUE IIOCIEN0BAaTENbHOIO M MApaJUIEIBbHOTO COEIMHEHUN IPOBOIHHUKOB):
IUITAHUPOBAaTh HCCIIEeI0BaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH W3MEPEHUs, CIeays
NPEJIOKEHHOMY TJIaHy, (PUKCHpPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BUJE
TabJIML ¥ TpauKOB, IeJaTh BHIBOJBI 10 Pe3yIbTaTaM HUCCIIEIOBAHUS;

IPOBOJIUTh KOCBEHHBIC H3MEpEHUs (U3NYECKUX BEIUUMH (yIeNbHas TerI0EMKOCTh
BEIIECTBA, COMPOTHBICHUE MPOBOJHUKA, paboTa W MOIIHOCTb AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBaTh M3MEPEHUs, COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEIys
IPEJI0KEHHOW HHCTPYKLMH, U BBIYUCIIATh 3HAUEHNUE BEIMUNHBI,

coOmomaTh TpaBWIa TEXHUKH Oe30macHOCTH Tipu  pabore ¢ gabopaTOpHBIM
0o0opyIoBaHUEM;



XapaKTepu30BaTh IPUHIUIBI IEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB
C OIIOPOi Ha X OMMCaHUs (B TOM YHCIIE: CUCTeMa OTOIUICHUS JOMOB, TUTPOMETP, ITapoBast
TypOuHa, aMIIepMeTp, BOJIBTMETD, CYETUHK IIEKTPUYECKOU JHEpruu,
AIIEKTPOOCBETUTENbHBIE TMPUOOPBI, HArpeBaTelbHbIE 3JIEKTPOIPHOOPH  (TIPUMEPHI),
JNEKTPUYECKUE MPENOXPAHUTENIN, HIIEKTPOMArHUT, 3JIEKTPOJBUTrAaTENb ITOCTOSHHOIO
TOKa), MCIOJIb3Yysl 3HaHMS O CBOMCTBAX (U3MUECKUX SABJICHMH U HEOOXOJUMBbIe
¢du3nueckre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOICTBA U U3MEPUTENbHBIE TPUOOPHI IO CXEMaM
Y CXEMaTUYHbIM PUCYHKaM (JKUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATE€b BHYTPEHHErO CrOpaHMs, DJJIEKTPOCKOIl, pEOCTaT), COCTaBIATb CXEMBbI
JNEKTPUYECKUX LENEH € IIOCIEN0BATENIBHBIM U IapAJUICIbHBIM COCIUHEHUEM JJIEMEHTOB,
pasyinyas ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX LeMeH;

OPUBOJIUTH MpUMEpbl (HAXOAWUTh HMHQPOPMALMIO O MpUMEpPax) MPAKTUYECKOTO
UCMOJIb30BaHUS (DU3MUECKUX 3HAHUW B TOBCEJHEBHOW JKM3HU JUIsl oOOecledYeHus
Oe3omacHOoCTH npu oOOpamieHuu ¢ NOpubopaMu U TEXHUYECKUMHU YCTpOICTBamH,
COXPaHEHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 IOBE/ICHUS B OKPYKAIOLIEH
cpene;

OCYILECTBIIATh MOUCK MH(POpMauK GU3N4ecKoro cojepxanus B IHTepHeTe, Ha OCHOBE
UMEIOLINXCA 3HAaHUH M IIyTEM CPAaBHEHMs IOIOJIHUTEIbHBIX HMCTOYHUKOB BBIJIEIATH
UH(POPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBOI UM MOKET OBITh HEIOCTOBEPHOM;
MCIIOJIb30BaTh MPHU BHINOJHEHUH YYEOHBIX 3aJJaHUil HayYHO--TIOMYJISIPHYIO JIUTEPATypy
(U3NYECKOT0 CO/Ep KaHUsI, CIIPAaBOYHbIE MaTEpUalIbl, pecypchl ceTi VHTepHeT, BIageTh
npuéMaMyd KOHCIIEKTHPOBAaHMSI TEKCTa, NpeoOpa3oBaHUs HHGOpPMALUU W3 OJHOU
3HAKOBOW CUCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE€ NHCbMEHHBIE M KpaTKUE YCTHblE COOOIIeHus, 0000mas
UHPOPMALIMIO U3 HECKOJIBKMX HMCTOYHUKOB (DU3MYECKOrO COAEp)KaHUs, B TOM YHCIIE
nyoJIMYHO  MPEACTABIATh  Pe3ylbTaThl  MPOEKTHOM WM  HCCIIEIOBATENIbCKOM
JeSITeIbHOCTH, MPU 3TOM TPaMOTHO HCIOJB30BaTh W3Y4YEHHbIN MOHATHMHBIN ammapar
Kypca (PU3HKH, COTPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALIUEN;

OpU BBIMOJHEHUHM Y4YEOHBIX IPOEKTOB W MCCIEJOBAHUN (PU3MUECKUX MPOLIECCOB
pacnpeensiTh O0S3aHHOCTH B TPYIE B COOTBETCTBUU C MOCTaBJIEHHBIMU 3ajauyaMu,
CJIEUTH 3a BBINOJIHEHUEM IUIaHA IEHCTBUI U KOPPEKTUPOBATH €r0, aIEKBATHO OLICHUBATh
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYIMIbI, BHICTpaUBAaTh KOMMYHHMKATHBHOE
B3aMMOJIEICTBHE, TPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOHPIUKTHI.

K xonmy oOydeHus B 9 kJacce IpeaMEeTHbIE pe3ysbTaThl Ha 0a30BOM ypOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

UCIIOJIb30BaTh MOHSTHS: CHUCTEMa OTCUY€Ta, MarepuajgbHas TOYKA, TPAECKTOPUS,
OTHOCHUTEIILHOCTh MEXaHWYECKOTO ABIKEHUA, NedopMmanus (ympyras, MiacThudeckas),
TpEeHHE, IEHTPOCTPEMUTENILHOE YCKOPEHUE, HEBECOMOCTD U NEPETPY3KH, HEHTP TAKECTH,
abCoMIOTHO TBEPAOE TENO, LEHTP TAKECTH TBEPAOrO Teja, pAaBHOBECHE, MEXaHUUECKHE
Kosie0aHus ¥ BOJIHBL, 3BYK, HH(GPA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI, IIKaJa
3IIEKTPOMAarHUTHBIX BOJIH, CBET, OJIN30PYKOCTh M TAIIbHO30PKOCTh, CIIEKTPHI HCITY CKAaHHS
U TIOTJIONICHHUS, anb(a-, 6eTa- 1 raMMa-u3Iy4eHHs], U30TOIIbI, siIepHasi SHEPTreTHKA;

pa3iauyath SBJICHHUS (paBHOMEPHOE M HEPaBHOMEpPHOE MPSIMOJIUHEITHOE BHKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOTHOE MaJieHue Tel, paBHOMEPHOE
IBUKEHHE 110 OKPY)KHOCTH, B3aUMOJICHCTBUE TeJll, pPEaKTUBHOE JBI)KEHUE,



KoJiebaTebHOe JBWIKEHUE (3aTyXarollue M BBIHY)KIEHHBIC KOJICOAHUs), PE30HAHC,
BOJIHOBO€ JIBUJKEHUE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE pacpoCTpaHEHHE, OTPAKEHHE
U TIPEJIOMJICHHE CBETA, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE Oeoro cBeTa
B CIEKTP U CIIO)KEHHE CHEKTPaJbHBIX I[BETOB, MAMCIIEPCHS CBETA, ECTECTBEHHAA
pPaZo0aKTUBHOCTb, BOSHUKHOBEHUE JTMHEHYATOrO CIEKTpa U3ITYUCHHUS ) 10 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JIEMOHCTPUPYIOIIUX AAHHOE (PU3UYECKOE
SBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YyYCHHBIX (DU3UYECKUX SIBJICHHUN B OKpY)KaolleM Mupe (B
TOM uucie (pU3nuvecKue SBICHUS B MPHUPOJE: MPHJIMBBI U OTJIMBBI, JABI)KEHUE IUIAHET
ConHeyHOM cHCTEMBI, PEaKTUBHOE JBUKEHHE JKUBBIX OPraHHU3MOB, BOCIPHUITHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEMCMHUYECKHUE BOJIHBI, I[yHaMH, 3XO, LBETa Tell,
ONTHYECKHE  SBJICHUS B  TPUPOAE, OWOJIOTHYECKOEe  JeHCTBUE  BUAWMOTO,
yIbTPapuOIETOBOTO U PEHTT€HOBCKOT'0 M3ITy4eHH, €CTEeCTBEHHBIN pauoaKTUBHBIN (DOH,
KOCMHUYECKHE JIy4d, DPaJMOAKTUBHOE H3IY4YCHHUE MPUPOAHBIX MHHEPAJIOB, ICHCTBHE
pPaAMOAKTUBHBIX M3JIy4EHMH Ha OpraHu3M 4YelloBeKa), IpU OSTOM IE€pPEBOJIUTH
MPaKTUYECKYIO0 3ajayy B Y4eOHYIO, BBIACIATH CYIIECTBEHHBbIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUN;

OMKCHIBATh W3YYCHHBIE CBOICTBA Tell U (PU3UUYECKUE SBICHUS, UCIONB3YS (pu3mueckue
BEJIMYMHBI (CpeHssi ¥ MTHOBEHHAsh CKOPOCTh Tela MPH HEPABHOMEPHOM JIBHKEHUH,
YCKOpEHUE, NepeMeIleHuE, MyTh, YIII0Bas CKOPOCTh, CUJla TPEHUS, CHIIa YIIPYTOCTH, CUjla
TSKECTH, YCKOpEHUE CBOOOJHOIO MaJeHus, BEC Tejla, UMIYJIbC Teja, UMITYJIbC CHUIIbI,
MexaHu4yeckas paboTa M MOIIHOCTb, NMOTEHLHUANbHAs DHEPIUsl Teja, MOAHSATOrO HaJ
MOBEPXHOCTBIO 3€MJIM, IOTEHIMAIbHAs] DHEPrUsl CXKATOW MPYXKHUHBI, KUHETHYECKAs
DHEprus, MOJIHAS MEXaHUYeCKasi YHEPTHsl, IePHO U YacToTa KoJIeOaHH, IJTMHA BOJIHBI,
TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKAa3aTelb MPEIOMIICHHSI CPEJIbI), IPU
ONMCAHWU TPaBWJIBHO TPAKTOBAaTh (PU3WYECKUI CMBICT HCHOJIb3YEMBbIX BEIHYUH,
0003HaueHHUsI U €IUHMIBI (PU3UYECKUX BEIUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIOIINE
TaHHYI0 (PU3NYECKYIO BEIHUUHY C IPYTUMU BEIHMUYUHAMU, CTPOUTH TpadUKU U3yIEeHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHUS M IMPOLIECCHI, UCIOIb3YS 3aKOH
COXpaHEHUsI PHEPIUU, 3aKOH BCEMHUPHOTO TATOTEHUS, MPHUHIMII CYNEPIO3ULUU CHUJ,
NPUHLINIT OTHOCUTeNbHOCTU ["anmuiest, 3akoHbl Hbl0TOHA, 3aKOH COXpaHEHUsI UMIYJbCa,
3aKOHBI OTPAKEHUS U IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsI0BOTO U MaCCOBOTO
quCceN MPU SACPHBIX PEAKIMSX, IPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3aMKChIBaTh €T0 MaTEMaTUYECKOE BhIPAXKEHHUE;

O00BACHATH PU3NYECKHE MTPOLIECCHI U CBOMCTBA TEJl, B TOM YHCIIE M B KOHTEKCTE CUTYyalHi
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUYUHHO--CIIEJCTBEHHBIE CBSI3H,
CTPOUTH 00BSCHEHHE U3 2—3 JIOTUYECKUX I11aroB C OMOPON Ha 2—3 M3y4EeHHBIX CBOMCTBA
(bu3nUecKux SBICHUH, GPU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemath pacy€THbIC 3a/1a4M (ONMUpAIOLINecs Ha CHCTEMY U3 2—3 ypaBHEHUIl), UCIIONb3Ys
3aKOHBI ¥ (HOPMYJIbI, CBA3BIBAIOIINE (PHU3NUECKUE BETMUMNHBL: HA OCHOBE aHAJIN3a YCIIOBHS
3a/la4il 3aMUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEIOCTAMOIINE WU W30BITOYHBIE
JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJBI, HEOOXOAMMBIE IJISi pPEUICHHs, MPOBOJIUTH
pacuéThl U OLIEHUBATh PEATMCTUYHOCTH MOJIYYEHHOT'O 3HAYEHUS (PU3NYECKON BETMUUHBI;
pacro3HaBarhb Mpo0JIeMbl, KOTOPbIE MOKHO PEIIUTh IPU NOMOIIU (U3NYECKUX METOJIOB,
UCIIONIb3YSl ONMCAHME MCCIEAOBaHUSA, BBIACIATH IPOBEPAEMOE IPEANOJIOKEHNUE,



OLICHMBATh MPAaBWJIBHOCTh TMOpPsAKAa TPOBEACHUS HCCIEIOBAHMs, [elaTh BHIBOJBI,
UHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUI U OIBITOB;

IPOBOJUTH OTIBITHI 110 HAOIIOJCHNIO (PU3NIECKUX SABJICHUN MM (PU3UUECKUX CBOWCTB TE
(u3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHa COXpPAHEHHs SHEPTHH, 3aBHUCUMOCTh
nepuoa KojaeOaHui MPYKUHHOTO MAasATHHUKA OT MAccChl Ipy3a U >KECTKOCTH MPYXKUHBI U
HE3aBHCHUMOCTb OT aMIUIUTYJIbl MaJbIX KoyieOaHU, IPSIMOIMHEHHOE paclpoCcTpaHeHHE
CBETa, pa3Jio’KeHHe OeIOoro CBeTa B CIEKTP, N3YUYEHUE CBOMCTB H300paXKEeHHUs B IIIOCKOM
3epKajie M CBOWCTB H300pa’keHHs] TNpeaMmera B coOHMparoield JuH3e, HalnroaeHue
CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB M3IYYCHHUSI): CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY
U3 U30BITOYHOrO Habopa oOOpyAOBaHUS, OMHUCHIBATH XOJI OMbITA U €r0 Pe3yNbTaThl,
(GbopMyITUPOBATH BHIBOJIBI;

OPOBOJIUTh NPU HEOOXOAWMOCTH CEPHUI0 TPSMBIX H3MEPEHUH, Ompenensss cpeaHee
3HaYCHHE U3MepseMOol BeNWYMHBI ((POKYCHOE pacCTOSHHE COOMparolmiell JIMH3bI),
000CHOBBIBAThH BBIOOP CrIoc00a u3MepeHus (M3MEPUTEIHLHOTO TPUO0Pa);

MPOBOAMUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH C HCIOJIb30BAHUEM
NPSMBIX U3MEPEHUH (3aBUCHMOCTD ITYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBIKEHUH
0e3 Ha4YaIbHOM CKOPOCTH, MepHuoAa KoleOaHWii MaTeMaTH4YeCKOr0 MasTHUKA OT JJIMHBI
HUTH, 3aBUCHMOCTH YTJIa OTPa)KEHUS CBETa OT yIJIa MaJIeHUs U YIJia MPEeIOMIICHHUS OT yria
najieHus): IUIAHUPOBATh HCCIEAOBAaHHE, CaMOCTOSATENBHO COOHMpaTh YCTaHOBKY,
(UKCUPOBATh pPE3yabTaThl MOJYYCHHOH 3aBUCUMOCTH (U3WYECKUX BEIWYMH B BHUJC
TaOIMI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BaHHUS;

IPOBOJUTH KOCBEHHBbIE H3MEpeHHUs (PU3MUECKUX BEIMYUH (CpPeqHss] CKOpPOCTh H
YCKOpEHHE Teja NPU PaBHOYCKOPEHHOM JBM)KEHUH, YCKOpPEHHE CBOOOJHOTO MajeHus,
KECTKOCTh MPYKHUHBI, KOI(PPULIMEHT TpeHHs CKOIbXKEHHs, MeXaHudeckas paboTa H
MOIITHOCTb, YaCTOTa U TMIEPHO]] KOJeOaHN MaTEMaTHIECKOTO U MPYKHHHOTO MasiTHUKOB,
ONITUYECKasl CHJIa COOMPAFOTIEH JTMH3BI, paJIMOAKTUBHEIN (HOH): TUTAHMPOBATH U3MEPEHUS,
coOMpaTh HIKCHEPUMEHTAIbHYI0 YCTAaHOBKY U  BBIIOJHATH M3MEpPEHMs, Cleays
MPEJIOKEHHOW MHCTPYKIIMM, BBIYHCIATh 3HAUEHUE BEIMYMHBI M aHAIM3UPOBAThH
MOJTy9YEeHHBIC PE3YIIBTAThI C YIETOM 33JJaHHOM MOTPEITHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBuia TEXHUKM O€30MacHOCTH TMpH paboTre ¢ J1abopaTOPHBIM
00opyI0BaHNEM;

pas3n4aTh OCHOBHBIE MPU3HAKU N3YUYEHHBIX (PU3NUYECKUX MOJIENICH: MaTepualibHas TOUKa,
a0COIIIOTHO TBEPMIOE TEJIO, TOYCUHBIH UCTOYHUK CBETA, JTy4, TOHKAs JINH3A, TUTaHETapHasI
MO/IENIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHIHUIIBI IEHCTBHUS N3yYSHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OIOPOif Ha UX ONMuUCaHMA (B TOM YHUCIIE: CIUAOMETP, NaTUUKU TOJIOKEHUS, PACCTOSHUS
U YCKOpPEHHMs, paKeTa, 7X0JIOT, OYKH, EPUCKOI, (OoToanmnapar, ONTUYECKHE CBETOBOIBI,
CIIEKTPOCKOII, JTO3UMETP, Kamepa BuiabcoHa), HCHONB3ysd 3HAHUS O CBOMCTBax
bu3nyecKuX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTHYHbIE PUCYHKH HM3YYEHHBIX TEXHMYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB U TEXHOJOTHYECKUX IPOIECCOB IMPH PEIIEHUU Y4eOHO--
NPAaKTUYECKUX 3a7ay, ONTHUYECKUE CXEMBI JIsi MOCTPOCHHsSI M300paXEHUH B MIIOCKOM
3epKalie ¥ COOMparomieit TuH3e;

NPUBOAUTH TPHUMEPHl (HAXOIUTh HMHPOPMALMIO O TPHUMEpax) MPAKTHIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHUM B TMOBCEIHEBHOM JKMU3HM [UIsl OOECIeYeHUs
0e30macHOCTH TPU  OOpallleHud C TpUOOpaMHU H TEXHUYECKUMHU YCTPOWCTBAMH,



COXPaHEHMsI 3I0POBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH
cpene;

OCYLIECTBIISATh MOMCK HWHpopMauuu (Qusnyeckoro coxepxkanust B MHTepHere,
CaMOCTOSITENIbHO (OPMYIIMPYsS TIOMCKOBBIM 3ampoc, HAXOAWUTh IIYTH ONpPEIeTICHHS
JOCTOBEPHOCTH IOJIy4€HHOH HHGOpMAallMM Ha OCHOBE MMEIOLIMXCSA 3HAHUH U
JIOTIOJTHUTEIIbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBIMOJHEHUU YYEOHBIX 3a/laHMi HAy4YHO--TIOMYJISIPHYIO JUTEPATypy
(GU3M4ECKOro coJepkKaHus, CIIpaBOYHbIE MaTepUabl, pecypchl cetu MHTepHeT, BlageTh
npuéMaMl KOHCHEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHus HWHGPOPMAIMKM U3 OJHOM
3HAKOBOM CUCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHbIEC MUCbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(pOpMALUU U3
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOIO COAEpKAHUS, MYyOJUYHO MPEJCTaBISThH
pe3yJIbTaThl MPOCKTHOW MIIM HCCIIENOBATEIbCKON JEATEIIBHOCTH, IPU 3TOM IPaMOTHO
UCIOJIb30BaTh M3y4YEHHbIM MOHATUHHBINA anmapaTr H3y4aemoro paszena (QU3UKH U
COIPOBOXKJATh BBICTYIUICHHE IIpEe3CHTAlMell C y4ETOM OCOOEHHOCTEH ayJUTOpPUH
CBEpPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAOLIEr0 MUpa
bubnuoreka [IOK
11 o - 2
MISHIE © HayKa © fipupone https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.2 o 2 1
HSHHCCICHE BETITHIE https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS httos://m.edso.ru/7f416194
Wroro mo pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoteka IIOK
2.1 C 1
TPOCHIE BEMecTBa https://m.eds00.ru/7f416194
99 JIBH>KeHWE U B3aUMOJICMICTBUE YaCTHI] 5 1 bubmuoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6nmorexa LIOK
2.3 A 2
TPCTATHBIC COCTOAHILL BeMectpa https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBuikeHune u B3aumMo/ieiicTBue e
but6mmorekxa [IOK
3.1 M 3
CXATITICCKOC ABIDRCHHC https://m.edso0.ru/7f416194
b K
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 nommorexa O

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



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

bubnunoreka LIOK

3.3 Crna. Buaet e 14 2 https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubnunorexa LIOK
4.2 Hlapietine KuakocTh > https://m.eds00.ru/7f416194
bubnunoreka LIOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Uroro no pazneny 21
Pa3znen 5. Pabora u MOIIHOCTL. JHEpPrUs
bu6mmoteka IIOK
A P 1
> 300Ta 1 MOIIHOCTE 3 https://m.edso0.ru/7f416194
bubmmoreka IIOK
52 Hpoctbie MexamH3MEl S ! https://m.edso0.ru/7f416194
bubmmoteka IIOK
>3 Mexantiieckas oHepris 4 ! https://m.edso0.ru/7f416194
Uroro no pazaeny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 12



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

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. TensioBuIe ABJIeHUSA
. bubnmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Termoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJa 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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9 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE Te 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznen 2. Mexann4yeckue KoJjge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMUECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15

Pasznen 3. 3H€KTp0MaFHI/ITHOG moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nen 4. CBeToBbI€E ABJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [JOK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paszgen S. KBaHnToBbI€ sIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

7 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
Nenm/m  Tema ypoka Kourpoasubie Ilpakruueckne UudpoBbie
Beero padoTbI padoThI o0pa3oBaTte/ibHbIE
pecypchl
®du3uka — Hayka o pupoje. SABieHus npuposl
®duznyeckue ABICHUS

3 ®u3nuecKue BeIMYMHBI U UX U3MEPEHUE 1
Ypok-uccienoBanue "M3mepenue remMeparypsl Ipu

4 MTOMOIIIH KUJKOCTHOTO TEPMOMETpa M IaTYnuKa 1 1
TeMneparypbl”

5 MeTtobl HaydyHOTO NO3HaHUS. Onucanne PU3NIECKUX 1 bubnuoreka [JOK
SIBJIEHUH C IIOMOILBIO MOAEIEH https://m.edsoo.ru/ff09f72a
VYpok-uccnenosanue "[IpoBepka runoTesbl:

6 JATBHOCTH MOJETA IIapuKa, MyIIEHHOTO 1 1
TOPU30HTAIILHO, TEM O0JIbIIIe, YeM OO0JIbIlIe BHICOTA
mycka"

7 Crpoenue BemecTBa. ONBITHI, JOKA3bIBAIOIINE 1 bubnmmorexa LIOK
JIMCKPETHOE CTPOEHHE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBr>KeHME YacTHUII BEIIECTBA 1 bubmorexa OK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OMNbITH O HAOIIOICHUIO 1 1
TETIJIOBOTO PACITUPEHUS Ta30B»

10 ArperarHble COCTOSIHUSI BEIIECTBA 1
Oco0eHHOCTH arperaTHBIX COCTOSTHUHN BOJIBI.

11 O6006menue mo pazaeny «lleppoHayanbHbIE CBEICHUS 1 bubnnorexa [IOK

O CTPOCHHUH BCUICCTBA»

https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

12 Mexanunueckoe ABuxkeHue. PaBHoMepHoe U bubmmoreka [JOK
HEPaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
Bu6muotexa [JOK
13 CKOpOCTS. EMMHHI ckopocTh https://m.edso<])_.[ru/ff0a079c
14 PacueT nyT ¥ BpeMeHH JIBHIKCHHS bubmmorexa [JOK
https://m.edsoo.ru/ff0a0ae4
Bu6muotexa [JOK
15 Nueprusa. Macca — Mepa HHEPTHOCTH T https://m.e dSO(])_.[rU /£1020¢10
16 [TnotHOCTH BemecTBa. PacueT macchl 1 06beMa Tena bubmmoreka [JOK
10 €r0 IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabGopaTtopHas pabota «OnpeaeneHue mI0THOCTH
TBEPIOTO TEIIa»
18 Pemenue 3anau no teme "IlnotHoCTh BeniecTa" bubmmorexa LIOK
https://m.edsoo.ru/ff0al23c
19 Cuna xak XapakTepUCTHKA B3aUMOICUCTBUS TEl.
Cwuia ynpyroctu. 3akoH ['yka
JlaboparopHas paboTa «3yueHne 3aBUCUMOCTH
20 pactsbkeHus (neopMaln) Npy>KUHbI OT
MIPUIIOKEHHOU CHUITBI»
21 SBnenue Tarorenus. Cuma TsHKECTH
29 CBsi3b MEX1y CHIION TSKECTH U Maccoil Tena. Bec bubnmnorexa [JOK
tena. Pemmenne 3aga4d o teme "Cuma tsoxectn"” https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha Ipyrux Iuianerax. @uznueckue bubmuoreka [JOK
XapaKTEPUCTUKH IIJIaHET https://m.edsoo.ru/ff0a1502
bubmuoreka [JOK
24 Hswepettne cit. JluamoMeTp https://m.edsoi.I ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmmorera LHOK

https://m.edsoo.ru/ff0al778
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CrnoxeHue AByX CHJI, HAIIPaBJIEHHBIX 110 OJHON

bubnunoreka LIOK

26 . .
npsiMoid. PaBHoIeHiCTBYIO1IIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amgau no reme "PaBHonelicTByromas cui'
Cwiia TpeHus u €€ BuAbl. TpeHue B IpUpoOAe U bubnmoreka [JOK
28
TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH CHITBI
29 TPEHUS CKOJILKEHUSI OT CUJIbI IaBJICHUS M XapaKkTepa bubmmorexa [JOK
p . P p https://m.edsoo.ru/ff0alcc8
COTPHUKACAIOLIUXCS TOBEPXHOCTEM»
30 Pemenue 3agau Ha onpenesieHUe paBHOACHCTBYIOLIEH
CHJTBI
Pemenue 3anay no Temam: «Bec Tenay,
31 «'paduueckoe nzobpaxkenue cun», «CUIb» bubmmorexa [JOK
P ~ p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJIEHCTBYIOIIAS CHIT»
KonTtponpsHast padora no Temam: «MexaHu4eckoe
32 IBUXKEeHHE», «Macca, IIoTHOCThY, «Bec Tenay,
«I'paduueckoe nzobpaxkenue cun», «CUIbD»
Hasnenue. CiocoObl yMEHBIIIEHUS U YBEITMUCHUS bubnuoteka [JOK
33
JTaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue raza. 3aBUCUMOCTD JJaBJICHUS ra3a OT bubnmnorexa [JOK
00bEMa, TeMIiepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenava naBieHust TBEPABIMU TEJIaAMU, KUIKOCTIMHU bubmmorexa [JOK
u razamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B ®KUIKOCTH U Ta3e, BBI3BAHHOE JICHCTBUEM bubnmnorexa [JOK
CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau o Teme «JlaBieHue B )KUIKOCTH U bubnmnorexa [JOK
raze. 3akoH [lackamnsa» https://m.edsoo.ru/ff0a2826
bubnmnorexa [JOK
38 CooOmraronuecs cocybl B

https://m.edsoo.ru/ff0a2970
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bubmunoreka LIOK

39 Prapapmieciuii npece https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiIHeBO KUAKOCTHBINA HAcOC
N bubnuorexa [JOK
41 ATtmocdepa 3eMiH U IPUYKHBL €€ CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2bsa
bubnunoreka LIOK
42 Bec poszyxa. Atmocgeproe rasierne https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdeproro gaBineHus. OnbIT bubnmoreka [JOK
Toppuuenau https://m.edsoo.ru/ff0a2da8
44 3aBHUCHMOCTB aTMOC(HEPHOTO JaBJICHHS OT BBICOTHI bubanorexa [JOK
HaJl ypOBHEM MOpPA https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmocdepHoe aaBleHue Ha bubmmoreka [JOK
Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay o Teme " AtmocdepHoe naBieHue"
47 JleiicTBHE KUAKOCTU U Ta3a HAa MOTPYKEHHOE B HUX bubanorexa [JOK
TeNn0. ApXUMeoBa Cuiia https://m.edsoo.ru/ff0a3276
JlaboparopHas pabota «Onpenenenue
48 BLITaJl;JKI/IBI: I;I WJTBI I‘f TI; OILIEH Ha TEJo bubamorexa [TOK
TOTEH CHIIRL ZCHCTBYIOM ’ https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopaTtopHast pabota o Teme «MccrnenoBanue
49 SaBI/ICI:/IMO(IJ)TI/I cha TeJa B BOJE OT 06Lé1)\1/1a Bubmmorexa LHOK
. A https://m.edso0.ru/ff0a3514
MOTPYKEHHOU B )KHJIKOCTh YaCTH Tela
but6mmoreka [IOK
IT
50 flapatte e https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota "KoHcTpynpoBaHue apeoMerpa
o1 WM KOHCTPYUPOBAHUE JIOJKH U ONIPE/IeNICHNE €€

rpy30H0abEMHOCTH"
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Pemenue 3anau no temam: «IlnaBanue cynos.

bubnunoreka LIOK

52 Bosz[yxoanaBaHHe>>, «J/laBneHue TBepAbIX TeN, https://m.edsoo.ru/Ff0a3654
KUAKOCTEH U Ta30B»

53 KonTpomnpHas padora o Teme «JlaBiieHne TBEpIbIX
TEJ, KUJKOCTEH U ra30B»

but6mmoreka [JOK

>4 Mexarmieckas padora https://m.edsoo.ru/ff0a3f82

but6mmoreka [JOK

> MortroCTs. EpHuttel MOIMHOCTH https://m.edsoo.ru/ff0a3f82

56 VYpoxk-uccnenosanue "Pacu€t MoIHOCTH, 1
pa3BUBaeMoi Ipu MoabEME 10 JecTHULE"

57 [Ipocthie Mexanu3Msbl. Priuar. PaBHOBecue crit Ha
pblyare
Peruaru B Texuuke, ObITY U ipupojie. Jlaboparoprast

58 pabota «lccrnenoBanue yclioBUi paBHOBECHS 0.5 bubmmorexa [IOK

https://m.edsoo.ru/ff0a478e
pbIyara»

59 Pemenue 3amau mo reme «YciaoBUsl paBHOBECHS bubnmnorexa [JOK
ppr4ara» https://m.edsoo.ru/ff0a48a6
KoadduimeHT monesHoro neicTBUs MEXaHU3MA.

60 JlaboparopHas padota «13meperne KI1J] HakmoHHOI 0.5
TTOCKOCTH

" " bubnmnorexa [JOK

61 Pemenue 3agau mo teme "Pabora, momuocts, KIT/] https://m.edsoo.ru/ff0adcas

62 Mexannueckas sHeprusi. Kunernueckas u bubnmnorexa [JOK
MOTEHUHAIbHAS SHEPTUs https://m.edsoo.ru/ff0a4252

. bubnuotexa [JOK

63 3aKOH COXpaHEeHHsI MEXaHUYEeCKON YHEPTHH

https://m.edsoo.ru/ff0a4360
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VYPpoK-3KCIEpUMEHT 10 TeMe "DKCIepuMEHTaIbHOE
ornpezesieHue N3MEHEHUS! KWHETHYECKON 1

o4 MOTEHLUAIHHON PHEPTHH MPU CKAaTHIBAHUU TeJa IO L 1
HAaKJIOHHOM iockoctu"
65 KonTponpHas padora o Teme «Pabota U MOITHOCTb. 1 1
OHeprus»
66 PesepBHbIii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bu6nuorexa [JOK
"MexaHndeckoe aBrxeHue" https://m.edsoo.ru/ff0a4ee6
67 PesepBHrlit ypok. Pabora ¢ Tekctamu 1o teme 1 bubmmoreka [JOK
"JlaByieHUE TBEPJBIX TEJ, )KUAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe
68 PesepBHbIil ypok. Torosoe nosropenune. Mitorosas 1 1
aTTecTallnoOHHas padoTa.
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 12
8 KIIACC
Konn4yectBo yacos DJIEeKTPOHHbIE
Nenm/m  Tema ypoka Beero Konrpoabusie IIpakruueckne  UudpoBbie
padoThl paboThI oOpa3oBaTe/bHbIE
pecypchbl
1 OcCHOBHBIE TIOJIOXKEHUS MOJICKYJISIPHO-KUHETUYECKON 1 bubnuoteka [JOK
TEOPUH U MX OIBITHBIE TOATBEPKIACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPOTO, JKUIKOTO B Ta3000pa3HOTO 1 but6mmoreka [IOK
COCTOSIHM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEeHNEe CBOMCTB TBEPOTO, KUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBAa HA OCHOBE 1

ITOJIOKEHUN MOJIEKYJIIPHO-KNHETHYECKOW TEOPHUH



https://m.edsoo.ru/ff0a4ee6
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bubnunoreka LIOK

5 Kpucrannuueckue u amopgHbie Tena
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue M KanuuisipHOCTh. [loBepxHOCTHOE bubnmoreka [JOK
HaTSHKCHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacumpenue u cxarue bubmmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
3 Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JABMKEHHSI YaCTHUI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHUS bubnuorexa [IOK
BHYTPEHHEHN SHEPrUu https://m.edsoo.ru/ff0a5c60
bubnuoreka [IOK
10 Bune! teronepenaumn
A pe https://m.edsoo.ru/ff0a6412
Ypok-konpepennus "IIpakTruueckoe UCOIb30BaAHHE
11 TETUJIOBBIX CBOMCTB BEIIECTB U MaTepUAIOB B LIEIX bubmmorexa [TOK
" H P B https://m.edsoo.ru/ff0a65c0
SHEProcOepeKeHH
12 KonnyecTBo TemioTsl. Y aenbHas TEMIOEMKOCTb bubmmorexa LIOK
A https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHe TemoBoro 6ananca. TemnoodMeH u bubmuorexa [IOK
TEIIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "UccnenoBanue siBneHUs
14 TEILUI0OOOMEHA IIPU CMENIMBAHUN XOJIOJTHON U TOpsTUei bubmmorexa [TOK
| P P https://m.edso0.ru/ff0a6a98
BOJIbI
Pacder xonmmuecTBa TEIIIOTHI, HEOOXOAUMOTO IS
15 HarpeBaHUs Tella U BBIIEISIEMOTO UM TIpU
OXJIaXKICHUH
16 JlaGopatopHnas pabota "OnpezneneHue yaenbHON Bubmuorexa [JOK

TEIUIOEMKOCTH BerecTBa'

https://m.edsoo.ru/ff0a6bb0
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bubnunoreka LIOK

17 DHeprus TOIMBA. Y IeibHasl TeII0Ta CrOPaHUS
P A P https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpIEBaHUE KPUCTATUNIMYECKUX TEN. bubnmoreka [JOK
VY enpHas TenaoTa MIaBICHUS https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas padota "OnpeneneHue yaenbHON bu6nuorexa [JOK
TEIUIOTHI IIJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
but6mmoreka [JOK
20 [TapoobpazoBanue u koHaeHcanus. VicnapeHnue
poobp A t P https://m.edsoo.ru/ff0a740c
Kumnenue. VY nenpHas Termiora napooOpa3oBaHus U BuG 1IOK
noInoTeKA
21 KOHJICHCAIIMU. 3aBUCUMOCTb TEMITePaTyphbl KUTICHUS
https://m.edsoo.ru/ff0a786c
0T aTMoc(epHOTOo JTaBICHUS
99 Brnaxnocts Bo3ayxa. Jlaboparopuas pabota bubnuoreka [IOK
"OnpeneneHnue OTHOCUTENbHOM BIAKHOCTH BO3ayXa" https://m.edsoo.ru/ff0a7628
23 Pemenwue 3a1a4 Ha onpeielieHne BIAKHOCTH BO3TyXa
24 [Tpunnmnb! paboThl TeMIoBbIX ABUTaTeneil. [laposas
TypOuHa. [[BuraTesb BHyTPEHHETO CTOPAHUS
o5 KII/l renmoBoro aBurarens. TenaoBble JBUTATENH U bubnuoteka [JOK
3allUTa OKPYKAIOMIEH cpeibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUU B
TETUTOBBIX TpoIieccax
[ToaroroBka Kk KOHTPOILHOU paboTe MO TeEMe BiG OK
noInoTeKa
27 "TeruioBble sBieHUs. I3MeHeHne arperaTHbIxX 4
. " https://m.edsoo.ru/ff0a83f2
COCTOSIHHI BEIIECTBA
28 KonrtponsHast pabora o Teme "TemnoBsie siBICHUS. bubmuoreka [JOK
N3meHeHune arperaTHbIX COCTOSIHUI BeniecTa' https://m.edsoo.ru/ff0a86ae
29 DnexTpu3anus Tel. J[Ba poja dJIeKTPHUSCKUX 3apsIOB
30 VYpok-uccnenoBanue "IneKTpu3anus TeI UHIYKIHEH

Y TIPU COMPUKOCHOBEHHUH"
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bubnunoreka LIOK

31 B3aumoaeiicTBre 3apsskeHHBIX Tell. 3akoH Kyrnona
A P Y https://m.edsoo.ru/ff0a87e4
DJiekTpuyeckoe noje. HanpsskeHHOCTh
32 anekTpuyeckoro nosst. [IpuHnun cynepno3unuun bubmmorexa LIOK
P N PHHI yrep H https://m.edsoo.ru/ff0a8ala
ANEKTPUYECKUX TOJIeH
33 Hocurenu snextpuueckux 3apsaoB. DJIeMEHTapHbIN
3apsan. CtpoeHue atoma
34 [IpoBOIHUKY U TUATAEKTPUKUA. 3aKOH COXPAHECHUS but6mmoreka [JOK
3JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1au Ha npUMEHEHUE CBOMCTB bubmmoreka [JOK
AJIEKTPUYECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKUM TOK, YCIIOBUSI €70 CYIIECTBOBAHUSI. bubmmoreka [JOK
M CTOYHHKHN 3TIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIefcTBUS PIEKTPUIECKOTO TOKA bubmmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenosanue "JleiicTBHE AIEKTPUIECKOTO 1
TIOJIsI HA MIPOBOJAHUKHU U JUAJICKTPUKHU"
39 DNEKTPUUECKHUNA TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax brbmorexa [TOK
P - A https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH
41 Cuna Toka. Jlabopatopnas padora "M3mepenue u 05 bubnuoteka [JOK
peryaMpoBaHue CHIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpruyeckoe HanpspkeHue. BoipTMerp.
42 JlaboparopHas pabota "M3MepeHre u peryJupoBaHue 0.5 bubmmorexa LIOK
patop . P P PeryIp ' https://m.edsoo.ru/ff0a9e14
HaIPSDKCHUS
43 CornpoTuBieHe MPOBOAHUKA. Y ACIBHOE bubnmnoreka [JOK

COIMPOTUBJICHHUEC BEIICCTBA

https://m.edsoo.ru/ff0aa738
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Jlaboparopnas padoTa "3aBHCHMOCTb JIEKTPUICCKOTO

44 COIPOTHUBIICHUS POBOIHUKA OT €T0 JIIMHBI, IOMAAH bubmmorexa LIOK
P P . ’ https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUEHHUs U MaTepuaa
45 3aBUCHUMOCTD CUJIbI TOKA OT HampspKeHus. 3akoH Oma bu6muoreka [IOK
JUISl y4aCTKa LIEeTH https://m.edsoo.ru/ff0aad4a
JlaGopaTopHas pabora "lccnenoBanue 3aBUCUMOCTH
46 CHUJIBI TOKA, UIYILIETO YEPE3 PE3UCTOP, OT bubnuotexa [JOK
COIIPOTUBIICHUS PE3UCTOPA U HANPSKCHUS HA https://m.edsoo.ru/ff0aa04e
pesuctope"
47 [TocnenoBarenpHOE U MapaiieIbHOE COCTUHEHUS
MIPOBOHUKOB
Jlaboparopuas padota "IIpoBepka mpaBuiia CIIOKCHHS
48 HaMpPsLKEHUH TIPU MOCIe0BATEIbHOM COSTUHEHUN bubmmorexa LIOK
P P " https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB
49 Jlaboparopuas padota "IIpoBepka nmpaBuiia st CHITBI bubamnoreka [JOK
TOKa MMPHU apaJJIeIbHOM COSTUHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3anay Ha npuMeHeHne 3akona OMa ass bubnmnorexa [JOK
Pa3IMYHOTO COCIUHEHHUS IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bubnuoteka [JOK
Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
59 JlabopaTtopHas pabota "Onpenenenue padoThl U bubnmnorexa [JOK
MOIIIHOCTH 3JI€KTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUUeCcKUe e U MOTPEOUTENH dIEKTPHUIECKOM bubnmnorexa [JOK
sHepruu B ObITy. KopoTKoe 3aMblkaHue https://m.edsoo.ru/ff0ab660
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bubnuotexa [JOK
54 DneKTpuuecKue 3apsabl. 3apsHKeHHBIE Tela U UX

B3auMoJeicTBUA. [I0CTOAHHBIN 3N1EKTpUUECKU TOK"

https://m.edsoo.ru/ff0abd2c
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KonrtponsHas pabora o Teme "DineKTpudecKkue

. bubnuorexa [{OK
55 3apsbl. 3apsHKEHHbIE Tella U UX B3aUMOJCHCTBHUSL.
. . https://m.edsoo.ru/ff0abea8
[TocTOSIHHBIN PTEKTPUUYECKUN TOK
56 ITocTossHHBIC MAaTrHUTHI, UX B3aUMOJICHCTBHE
57 VYpok-uccnenopanue "M3yueHue nosei mOCTOSIHHBIX 1 bubnmoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnurtHoe 1mojie. MarauTHoe mosie 3eMJId B €ro bubnunoreka LIOK
3HAaYEHUE I )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
59 OmnbIT OpcTena. MarHuTHOE MOJIE SJIEKTPUUECKOTO bubnnoreka [JOK
TOKa MarHuTHoe 1noJie KaTymku ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMmeHeHue HIeKTPOMarHuTOB B TEXHUKE.
60 JlaboparopHas pabora "U3yyeHue neiicTBus 0.5 Bubmiorexa OK
PaTOPHAA P i " ' https://m.edsoo.ru/ff0ac74a
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM
DNEeKTPOABUTATEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue anekTpoaBUraTeneil B TEXHHYECKUX
61 CTpoiicTBax U Ha TpaHcnopTte. Jlaboparopnas pabota Bubnmorexa [IOK
z] P P pre. PATOPHAA P https://m.edsoo.ru/ff0ac86¢c
KoncTtpyupoBanue u usydeHue padoTsl
NEKTpOABUTaTENs"
62 OnsiTel Dapanes. 3aKOH AIEKTPOMarHUTHOM
nHaykiuu. [Ipasuno Jlenna
Onektporereparop. CrocoObl MoTyYeHus
63 AIIEKTPUUYECKONW IHEPTUHU. DIIEKTPOCTAHIIUH Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOIBHOU pabOTE MO TeEMe
"DNeKTpUYeCKne U MarHUTHBIE SIBJICHUS"
65 KonrtponbHas pabota no teme "DiekTpudeckue u bu6muoreka [JOK

MATrHUTHBIE SIBJICHUS"

https://m.edsoo.ru/ff0acb14
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66 PesepBHsblii ypok. Pabora ¢ Tekctamu 1o teme 1 Bu6muotexa [JOK
"TennoBsle siBIeHUS" https://m.edsoo.ru/ffOacc5e
67 PesepHblii ypok. Pabora ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"IToCTOSHHBIN 31EKTPUUECKUI TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBubiii ypok. UTorooe nosropenue. Mrorosas 1 1 1
aTTecTallMOHHas padoTa.
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 155
9 KIIACC
KosnuyectBo 1yacos JIeKTPOHHBIE
Nen/m  Tema ypoka Beero Konrpoabubie IIpakruueckue  UHPpoOBbIE
padoThI padoThI o0pa3oBaTe/bHbIC
pecypchl
1 Mexanuueckoe JBuxeHue. MarepuaiabHasi TOUKa 1
9 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUIECKOTO 1 bu6mmoreka [IOK
JIBIDKEHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
Cpenssisi 1 MTHOBEHHAsI CKOPOCTh
5 IIpssMonMHENHOE PaBHOYCKOPEHHOE JBUKEHUE. 1 bubnnorexka [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
5 CKopOoCTh MPSAMOJIMHENHOTO PAaBHOYCKOPEHHOTO 1
nBkenus. ['papuk ckopoctu
JlaGopaTtopHas pabota "OnpeaeneHne yCKOpeHus
7 TeJa IPU PaBHOYCKOPEHHOM JIBUKEHHH I10 1 1 bubmmorexa [JOK

HAKJIOHHOM TTOCKOCTH"

https://m.edsoo.ru/ff0adb18
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CBo6Oomuoe nagenue ten. OueITel ['anunnes

PaBHOMepHOE IBHXKEHUE 110 OKpYXHOCTH. [lepron u

bu6mmoreka [IOK

9
yactoTa oOparnieHus. JInHeiHas 1 yriaoBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOoCTpEeMHUTEIEHOE YCKOPEHHE
bubmuorexa [JOK
11 IT i H .B
CPBLIHL SAKOH HIRIOTOHA. BEKTOp CHitkl https://m.edsoo.ru/ff0ae612
. . bubmmoreka [JOK
12 Bropoii 3akon Hertotona. PaBHoelicTByOIIas cuiia https:/m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tperuii 3akon Herorona. Cyneprno3unus cuil https://m.edsoo.ru/ff0ac98?
14 Pemenue 3a1au Ha npumMeHeHne 3aKk0HOB HproToOHA bubmmorexa [JOK
A P https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
1 . r
> Cuua ynpyroctH. 3akow I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau no teme «Cumna yrnpyroctu»
17 JlabopaTtopHas pabota «OmnpeeneHne KeCTKOCTH bubnuotexa [JOK
NPY>KUHbBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
1
8 Cuna Tpetis https://m.edsoo.ru/ff0af738
bu6mmoreka [IOK
19 Pemenue 3amgau o teme «Cumna TpeHUs» https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas padota "Onpenenenue kodpduimenrta bubnuotexa [JOK
TPEHMSI CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo reme "3akonsl HeroTona. Crima bubmuorexa [JOK
ynpyroctu. Cuna tpenns” https://m.edsoo.ru/ffOafb8e
29 Cuiia TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. bubnuorexa [JOK

YckopeHnne cBOOOTHOTO MaeHHS

https://m.edsoo.ru/ff0af044
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Ypok-koHpepenmus "JIBuKeHHE TET BOKPYT

23 rpaBuTannoHHOro reHTpa (ConHevHas cucTema).
[NanakTukn"
24 Pemenue 3agau mo teme "Cusa TSHKECTH M 3aKOH bubmuorexa [JOK
BCEMHUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 ITepBas kocMuyeckas ckopocTb. HeBecoMocTs u bubnnoreka [HOK
Heperpy3Kku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONW TOUYKU. AOCOTIOTHO
26 TBEpJ0E Teslo. PaBHOBEcHE TBEPAOTO Tena ¢ bubmmorexa LOK
RS https://m.edsoo.ru/ffOafe36
3aKpeTIEHHONW OChIO BpallleHuUs
27 MowmeHnT cunsl. LeHTp TsKECTH
28 Pemenue 3agad no reme "MowmeHT cuiibl. L{eHTp bubmuorexa [JOK
TsKecTu" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOM pabOTE MO TEME bu6mmoreka [IOK
"MexaHndeckoe aBrKeHue. Bzanmoaeiictsue Ten" https://m.edsoo.ru/ff0b0408
30 KonTponbHas pabora o teme "MexaHnuueckoe bubnuoreka [IOK
nBrxenue. Bzanmoneticteue ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynse Tena. UMnynbe cuiibl. 3aKOH COXPAHEHUS bubnnoreka [JOK
UMITyJIbCA. YIIPYTro€e U HEYNPYroe B3auMOACHCTBUE https://m.edsoo.ru/ff0b07fa
Pemenue 3agau mo Teme "3akoH coXpaHEHUS bubnuotexa [JOK
32
ummyisca' https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHUE B
IIPUPOJE U TEXHUKE"
bu6mmoreka [JOK
34 Mexannyeckasi paboTa U MOIITHOCTh https://m.edsoo.ru/ff0b0ag4
35 PaGota cuitbl TSKECTH, CHITBI YIIPYTOCTH U CHJIBI bubnmoreka [JOK

TPEHHUS

https://m.edsoo.ru/ffOb0db8
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JlaboparopHas pabota «OnpeneneHne padboThl CHIIBI

36 TPEeHHUsI IPU PABHOMEPHOM JIBHKEHUU TeJla T10
TOPU30HTAILHOM MOBEPXHOCTH»
37 Cas13b sHeprun U padboThl. [loTeHnnanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOU bubmmoreka [JOK
SHEpPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
40 JlaboparopHnas pabota «3yueHue 3akoHa bubnnorexka [JOK
COXPAHEHHUs SHEPTUM» https://m.edsoo.ru/ff0b12fe
41 KonebatenbHoe IBMKEHUE U €T0 XapaKTEPUCTHKH bubmorexa HOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojaebanus. BeiHyx/1eHHbIE KOJeOaHusl. bubnnorexa [HJOK
Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTHuuecKuil ¥ NPy KUHHBIM MasITHUKH
m Ypok-uccienoBanue «3aBUCUMOCTb IEPUOAA bubnnorexka [JOK
KoJ1ie0aHUM OT )KECTKOCTH MPYKUHBI U MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
45 [TpeBpatieHye sHEPTUU P MEXAHUYECKUX
KOJIe0aHUsIX
46 JlaGopaTtopHast pabota «OrnpesesieHne 4acTOThl U bubnmnoreka [JOK
nepuo/ia KojJebaHui NPy KUHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
JlaGopatopHas pabota «I[IpoBepka HE3aBUCUMOCTH
47 nepuoja KojaebaHui rpysa, MoABEIIEHHOT0 K HUTH, OT bubmmorexa [JOK
https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
48 Mexannueckue BoJHbI. CBONCTBa MEXaHUYECKUX bubmuorexa [JOK
BOJIH. [IpofobHEIE U TONIEpEYHBIE BOIHBI https://m.edsoo.ru/ffOb21fe
49 VYpoxk-koH(pepenus "MexaHUYeCKHne BOITHBI B
TBEpIOM Tene. CelicMuYecKre BOTHBI"
50 3Byk. PacripocTpaneHnne u oTpakeHue 3ByKa
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Ypok-uccnenoranue "HabmoneHne 3aBUCUMOCTH

ol
BBICOTBI 3ByKa OT YacCTOTHI"
59 I'pomMKOCTb 3ByKa U BBICOTA TOHA. AKYCTHUECKHM
pe30HaHC
53 Ypok-koHpepeHuus "YIibTpa3ByK U HHPPa3BYK B bubmmoreka [JOK
MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOJLHOM paboTe Mo Teme "3aKOHBI bubmuorexa [JOK
coxpaHeHus. MexaHndeckue KojieOaHusl U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonTtponbsHast padbota no Teme "3aKOHBI COXpaHEHUSI.
Mexannueckue KoiaeOaHus U BOJHBI"
56 DIIEKTPOMArHUTHOE TOJI€. DIEKTPOMATHUTHBIE BOJIHBI bubmmorexa [JOK
P ' P https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJH
Ypok-koHpepenmus "[kana 31eKTpOMarHUTHBIX
58 BOJIH. Mcrionp30BaHue 37EKTPOMAarHUTHBIX BOJH IS bubamorexa LOK
. ., P https://m.edsoo.ru/ffOb2fe6
COTOBOM CBSI3U
VYpok-uccnenosanue "M3ydyeHne cBOICTB
59 AJIEKTPOMATHUTHBIX BOJIH C TIOMOIII0 MOOUITEHOTO bubmmorexa [JOK
P " https://m.edsoo.ru/ff0b2c6c
tenedoHa
60 Pemienue 3agau Ha onpeieIeHUE YaCTOThI U ITTUHBI
AIEKTPOMATHUTHON BOJIHBI
61 DneKTpoMarHuTHas npupoza ceera. CKOpocTh CBETA. bubnuotexa [JOK
BoustHOBBIE CBOJICTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ucrounuku cBeta. [IpsMonuueitHoe bubnuorexa [JOK
pactipoctpanenue cBera. 3atmenus Coinnia u JIyHb https://m.edsoo.ru/ff0b3658
63 3aKoH oTpaxxeHus cBeTa. 3epkana. Pemienue 3aiau Ha bubnmoreka [JOK

IMPUMCHCHHUEC 3aKOHA OTPAKCHUA CBCTA

https://m.edsoo.ru/ff0b38c4
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bubmuorexa [JOK

64 [Tpenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETa
P P https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpakKeHUE CBETA.
65 I/Icnonwmazf{rl)/le nonHorpo BHYTPEHHEI0 OTPAKEHUS B bubmmorexa [JOK
yp p https://m.edsoo.ru/ffOb3c5c
ONTUYECKUX CBETOBOJIAX
JlaboparopHas pabota "HccieqoBanue 3aBUCHMOCTH
66 yria MpeJOMIICHHS CBETOBOTO JIyda OT yrJja MmaieHus
Ha rpanuiie "Bo3ayx-crexiao""
Ypok-koH(pepenus "Vcnoib30BaHne TTOTHOTO
67 BHYTPEHHETO OTPaKEHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3B"
bubmuorexa [JOK
68 Jlua3el. OnTUdeckas Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK
69 [TocTpoeHre N300paKeHUH B IMH3AX
p p https://m.edsoo.ru/ffOb444a
JlabopaTtopHas pabota "Onpenenenue HoOKyCHOTO
70 ACCTOSHUS U OIITUYECKOM CHIIBI COOMPArOIIEi bubmorexa LHOK
P " P https://m.edsoo.ru/ff0b4206
JTUH3BI
71 Ypok-koHpepenus "OnTudyeckue TMH30BbIE bubnnoreka [JOK
npuOopsr" https://m.edsoo.ru/ff0cOa7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmorexa LHOK
P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "edexrsl 3penus. Kak
COXpaHMTH 3peHue"
Paznoxenue 6enoro ceera B criekTp. ONbITHI
bu6mmoreka [IOK
74 Hrrotona. CnoxeHne CrieKTpaibHbBIX 1[BETOB.

Hucnepcus ceera

https://m.edsoo.ru/ff0c0f4c
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JlaboparopHas paboTa "ONBITHI 10 PA3I0KEHUIO
0emoro CBeTa B CIEKTP M BOCIPHUSATHIO IIBETA

bubmuorexa [JOK

& MIPEAMETOB MPU UX HAOJIOJICHUH Yepe3 IIBETOBBIC https://m.edsoo.ru/ff0cOe2a
buabTpH"
76 VYpok-npaktukym "BoiHOBbIE CBOWCTBA CBETA!
nucriepcust, naTepdepenuns u qudppakuus”
bubnnoreka [HOK
77 OmnbwiThl Pe3epdopaa v rmuranerapaasi MOACIb aTOMa https://m.e dsog)l.ru /F10c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue u noriouieHue ceera atoMom. KBaHTBI. bubnnorexa [HJOK
JIuneityaThie CIEKTPbI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HaliroieHne CrieKTpoB bubnuorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PaguoakTuBHOCTD U €€ BUIbI bubmmorexa [JOK
https://m.edso0.ru/ff0c1672
82 Ctpoenne aTOMHOTO siipa. HykimonHast Mojiens bubmorexa HOK
https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHbIe npeBpanieHus. M30Tomnsl ESS;T;?:;;ES; oclald
84 Pemenne 3amau nmo teme: "PagmnoakTuBHEBIE bu6mmoreka [IOK
peBpalicHus " https://m.edsoo.ru/ff0clb4a
85 [Tepuon monmypacmana
86 Ypok-koHpepeHuus "PaguoakTHBHbIC H3Ty4YEHUS B bubnnorexa [HOK
MpUpPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 S nepHble peakiiu. 3aKOHbI COXPAHEHUS 3apsSI0BOTO bubnuorexa [JOK
Y MacCOBOTO YHCell https://m.edsoo.ru/ff0c1c58
88 OHeprus cBA3M aTOMHBIX siiep. CBsA3b Macchl U bubnuoreka [IOK

SHEPruu

https://m.edsoo.ru/ff0cld7a
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89

Pemenne 3amgau no reme "Anepurie peakiuu”

Peakiuu cunTesa u nenenus saep. crounuku

bu6mmoreka [IOK

90
sHepruu CoJiHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
01 Ypok-koubepennus "SAnepHas sHepreTuka. JlercTBus
PaIMOaKTUBHBIX U3JIYYEHUN HA 5KUBBIC OPTAHU3MBI"
[MonroroBka K KOHTPOJIBHON pabOTE MO TeMe
92 "DNIEKTPOMArHUTHOE TI0JIe. DIIEKTPOMArHUTHBIC bubmmorexa [JOK
P - IEKIP https://m.edsoo.ru/ff0c223e
BOJIHBI. KBaHTOBBIE SIBJICHUS
KoHnTpomapHas padora o Teme "DIeKTpOMarHuTHOE
93 noJie. DJIeKTPOMarHuTHBIC BOJIHBI. KBaHTOBBIE
SABJICHUS"
94 IToBTOpenue, 0600meHue. JlaboparopHbie pabOTHI IO bubnnorexka [JOK
Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTopenue, 0600mIeHNE. Penenne pacueTHBIX U bubnnorexa [HOK
Ka4yeCTBEHHBIX 3a7a4 no Teme "TemnoBsie mpouecch” https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 06061eHNe. Penienne pacyeTHbIX U
96 KaueCcTBEHHBIX 3a1a4 1o TeMe "KIIJ] TermaoBsix bubnmorexa [IOK
“n https://m.edsoo.ru/ff0c2a22
JBUTATEICH
[ToBTOpenue, o6o01meHue. Pemenue pacueTHbIX U
97 KadecTBEHHBIX 3a7a4 1mo Teme "KITJ] bubnnorexa [IOK
" https://m.edsoo.ru/ff0c2b30
AIIEKTPOYCTAaHOBOK
bu6nmoreka [IOK
98 [ToBTOpenune, o6o6meHue "CBETOBEIC ABICHU"
P B https://m.edsoo.ru/ff0c2c52
99 [ToBTropenue, o6o0menue. Pabora ¢ TekcTamu 1o bub6nuoreka [IOK
TeMe "3aKOHBI COXPAHEHHUS B MEXaHHKE" https://m.edsoo.ru/ffOc2d6a
100 [ToBTOpenue, o6ob6menue. Pabora ¢ Tekctamu 1o bubnnorexa [HOK

teme "Konebauus v BOJIHBL"

https://m.edsoo.ru/ff0c2e82
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101 [ToBTopenue, o6o0menue. Pabora ¢ TekcTamu 1o 1 bubmmoreka [IOK
TeMe "CBETOBbIEC SIBJIICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o606meHne. MiToroBas arTecTanmoHHas 1
pabora.
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 26



https://m.edsoo.ru/ff0c3044

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» ®usmka: 7-i knacce: 6a30BbIN ypoBeHB: yueOHuK, 7 kinacce/ [lepoimkun .M., Banos .U.,
Axuunonepnoe obmectBo «M3narensctBo «lIpocsemenner»

» Ousnka: 8-i kmacc: 0a30BbI ypoBeHB: yueOHUK, 8 kiacc/ [lepeimkun Y. M., iBaHoB A.
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

» ®usnka: 9-i kacc: 6a30BbI ypoBeHB: yueOHuK, 9 knacc/ [lepeimkun U. M., I'yrauk E. M.,

HBanos A. U., [lerpoa M. A., Akiimonepnoe obmectBo «M3natensctBo IIpocBemenue»

METOJUYECKHUE MATEPHAJIBI I YYUTEJIA

Bonkor B.A. YHuBepcaibHbIe MOypouHbie pa3paboTku no ¢pusuke: 7 kimacc. M.BAKO, 2007.
Boxnkxor B.A. YHuBepcaibHbIe MOypouHbie pa3padboTku no ¢pusuke: 8 kmacc. M.BAKO, 2010.
Bonkor B.A. YHuBepcaibHbIe MOypouHbie pa3padboTku no dpusuke: 9 kmacc. M.BAKO, 2010.
KonTponbHo-uzmepurensubie MaTepuaisl. Gusuka.7 kiacc./Coct. H.U. 3opun. M.BAKO, 2016.
KonTponbHo-uzmepurensHbie MaTepuaisl. Gusuka.8 kiacc./Coct. H.U. 3opun. M.BAKO, 2016.

KonTponbHo-uzmepurensubie MaTepuaisl. Gusuka.9 kinacc./Coct. H.U. 3opun. M.BAKO, 2016.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
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[Ipunoxenue 1
IlepeyeHb KOHTPOJBHBIX PadoT MO (pu3uKe
7 xiacc

1. KouTponpHas pabota mo Temam: «MexaHn4deckoe IBMKEHHE», «Macca, II0THOCThY, «Bec
Tenay, «I'padudeckoe nzoopaxeHue cuiny, «CHIbh
2. KontponpHas pabora o Teme «/laBieHue TBEpIBbIX TEJ, KUAKOCTEH U ra30B»
3. KonrtponbHas pabora o teme «Pabota u MOITHOCTh. DHEPTHUSD»
4. WTtoroBas arTecTaniioHHas paborta.
8 KJacc

1. KonrponsHas padora no reme "TemoBsle sieHus. Vi3MeHeHHe arperaTHbIX COCTOSTHUN
BelgecTna"

2. KourtponpHas pabota o teme "DIeKTprUUecKue 3aps/bl. 3apsKeHHbIE Tella U UX
B3auMoiecTBUs. [10CTOSTHHBIN ATIEKTPUIECKUM TOK"

3. HUrorosas aTrecrannoHHas padboTa.

9 kiacc

1. KontpoasHas pabora o reme "MexaHndeckoe IBrkeHUe. B3aumonericteue ten"

KontposbHas padoTa mo Teme "3akoHbI coXpaHeHUs. MexaHn4ecKrue KojaeOaHusl ¥ BOJHBI'

3. KonrponpHas padora mmo reMe "DIeKTPOMAarHUTHOE MoJie. DIEKTPOMArHUTHBIE BOJIHBI.
KBanToBnie sBaeHUS"

N

4, Hrtorosas aTTCCTallMOHHAaA pa60Ta.

Cnucok 1adopaTropHbix pador
7 xnacc

JlabopaTtopHas pabota «OrnpeeneHnue MmI0OTHOCTA TBEPOTO Teliay

2. JlaGoparopnas padota «OmnpeneneHue IIOTHOCTH TBEPIOTO TeIay

3. JlabopatopHas pabota «/3yueHne 3aBUCUMOCTH pacTshkeHus (aedopMariin) Ipy>KUHbI OT
MIPUIIOKEHHOM CHITBD)

4. JlaGopaTtopHas pabota «/3yueHne 3aBUCUMOCTH CHIIBI TPEHUS CKOJIbKEHHUS OT CHIIbI
JABJICHUS U XapaKTepa COMPUKACAIOIINUXCS TTOBEPXHOCTEI

5. Jlabopatopnas pabota «OrmnpeneneHe BHITAIKUBAIONIECH CUITBI, AEHCTBYIOIIEH HA TENO,
MOTPYKEHHOE B )KHUIKOCTh)»

6. JlaGoparopnas pabota o Teme «lcciemoBaHue 3aBUCUMOCTH Beca Tejia B BOJIe OT 00bEMa
MOTPYKEHHOH! B )KUIKOCTh YACTH TEIIa

7. JlabopatopHas pabota "KoHCTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
OIpeJieNieHne €€ Tpy30N0bEMHOCTH

8. Jlaboparopnas pabota «MccnenoBaHue yCiaoBUl paBHOBECUS phlyara

9. JlaGoparopnas pabora «M3mepenne KIIJ] HaKIOHHON TIIOCKOCTHY

8 Kimacc



1. JlaGoparopnas padota "MccnenoBanue sBIeHUS TEINIOOOMEHA MPU CMENTUBAHUU XOJIOAHOU U
ropstaeit Boanl"

JlaGopaTopHas pabota "OnpeneneHue yaeabHON TEIIOEMKOCTH BemecTra "

JIaboparopHas pabota "OnpenerneHne yaenbHON TEIUIOTH TUIaBICHUS Jibaa"

JlaboparopHast pabota "M3MepeHne u peryaupoBaHre CHIIbI TOKa"

ok~ wn

JIaboparopHast paboTa "3aBUCUMOCTH SJIEKTPHUECKOTO COMTPOTUBIICHHS MPOBOTHUKA OT €r0

JUTMHBI, TUIOLIA/IU TIONEPEYHOTO CEYCHUS M MaTepuaa»

6. JlabGoparopnas pabota "HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO Yepe3 pe3UcTop,
OT CONPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS Ha peauctope”

7. JlaboparopHas padora "[IpoBepka npaBuiia CI0KEHUS HAMPSHKEHUN TP TIOCTIEA0BATSIIBHOM
COCMHEHHH JABYX PE3UCTOPOB"

8. JlabGoparopnas pabota "[IpoBepka mpaBuiia AJist CUIIBI TOKA MPH MAPAILICITBHOM COSIUHEHUH
pe3uctopon"

9. JlabGoparopHas pabota "OmnpezneneHnue paboThl ¥ MOIITHOCTH JIEKTPUIECKOTO TOKA"

10. Jlaboparopras padota "M3y4ueHne AeHCTBHS MAarHUTHOTO TIOJISL HA MPOBOIHUK C TOKOM"

11. JIaboparopHast pabota "KoHCTpynpoBaHue U U3y4eHHE PAaOOTHI AJIEKTpOABUTATEIS"

9 knacc

1. Jlaboparopnas pabota "OnpeneneHne yCKOpEeHUs Tella PU PAaBHOYCKOPEHHOM JIBHYKEHHH 110
HaKJIOHHOM TUIOCKOCTH"
2. JlaGoparopnas pabota «OnpenencHue KeCTKOCTH MPYKUHBDY

w

JlaboparopHas pabota "Onpenenenrne KodPpPUITUESHTA TPEHUS CKOJILKCHHS"

4. JlabopatopHas pabora «OnpesenieHre padoThl CUIIBI TPSHUS TIPU PABHOMEPHOM JIBUKCHUU Tejia
10 TOPU3OHTAIBHOM MTOBEPXHOCTH

5. Jlabopatopnas pabota «M3ydyeHre 3aK0Ha COXPAaHEHHS SHEPTUN»

6. JlabGoparopnas pabota «OrmnpenenaeHre 4acTOThl U IeproAa KojJeOaHui PYyKMHHOTO MasTHUKa»

7. JlaGopatopnas pabota «IIpoBepka HE3aBUCUMOCTH TIEPUO/Ia KoJIeOaHUH Tpy3a, TOJIBEIIEHHOTO K
HUTH, OT MacChl Tpy3a»

8. JlaGoparopnas pabota "HccnenoBanue 3aBUCUMOCTH yTJla MPEJIOMJICHHAS] CBETOBOTO JTyda OT yriia
MaJieHus Ha TpaHuIle "BO3ayX-cTeKkino""

9. JlaGopatopHas pabota "OnpezneneHue GOKyCHOIO PacCTOSHUS U ONITUYECKOH Crilbl cobuparoreit
JUH3BI"

10. Jlaboparopnas paboTa "ONBITHI IO Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP M BOCIIPUATHIO I[BETA
MPeIMETOB MPHU UX HAOIIOIEHUHU Yepe3 I[BETOBbIC QUIBTPHI"

11. JTaboparopHas pabota 1o kypcy "B3aumoneiictsue ten"

[Ipunoxenue 2

Kpurtepun onenuBanns 00y4armuxcs Npu U3y4eHUH y4eOHoro npeamera «Pusuka»
ITPU ITPOBEJIEHVN YCTHOI'O OITPOCA

Onenka "5": OTBET ydeHHKa IOJHBIA, CAMOCTOSTEIbHBIN, NMPABUIbHBIM, W3JI0KEH JINTEPATyPHBIM
A3BIKOM B OIPEACICHHOW JIOTHYECKOM IOCIEAOBATENbHOCTH, PACCKA3 COMPOBOXKIAETCS HOBBIMHU
IIpuUMepamu; yuaiuiicss oOHapyXKHMBaeT BEpHOE [OHMMaHUE (QU3NYECKOW  CYIIHOCTHU



paccMaTpHBacMBbIX SIBICHUI W 3aKOHOMEPHOCTEH, 3aKOHOB M TCOPHUH, JaeT TOYHOE OIpE/ICIICHUE U
HCTOJKOBAaHUE OCHOBHBIX IIOHSTHH, 3aKOHOB, TEOPHii, MPaBUIBLHOE OINpeAeieHHe (HUIHYSCKUX
BEJIMYHH, UX SIUHUI] K CIOCOOOB M3MEPEHUSI; YUAIIUICsl yMEeT IPUMEHNUTD 3HAHHS B HOBOW CHTYaIlHU
Y BBINOJHEHUHU NPAKTHYECKUX 33/IaHKH, 3HACT OCHOBHBIC IMOHATHS M YMEET ONEPHPOBATh HMH ITPU
PCIICHHH 33/1a4, IPABUIILHO BBITIOJIHSET YEPTEHKH, CXEMBI U TPaUKH, COMYTCTBYIOIINE OTBETY; MOKET
YCTaHOBUTB CBSI3b MEXK/Y H3y4aeMbIM U paHee H3YUYCHHBIM MAaTEPUAIIOM 110 Kypcy (DH3HKH, a TAKKE C
MarepruajioM, YCBOCHHBIM IIPHU HU3YUCHUU APYIrUX NPEAMCTOB. -- BJIAACCT 3HAHUAMU U YMCHUSAMU B
oobeme 85% - 100% ot TpeboBaHMil TPOrpaMMBI.

Omnenka "4": OTBEeT yAOBJIETBOPSET OCHOBHBIM TPEOOBAaHHUAM K OTBETY Ha OIEHKY "5", HO COTEepPKUT
HETOYHOCTH B U3JO0XKEHUU (DAKTOB, ONpEIEeICHNUN, NOHATUH, O0bSICHEHUH B3aUMOCBS3EH, BHIBOJAX U
peuieHny 3a1a4. HeTOYHOCTH MCIIPaBIIAIOTCS IPU OTBETE HA JOINOJIHUTENIbHbIE BOIIPOCH; yUaIlUNcs
HE HCMOJb3yeT COOCTBEHHBIM IUIaH OTBETa, 3aTPyIHSETCS B IPUBEICHUU HOBBIX IPUMEPOB, U
IIPUMEHEHUY 3HaHUHM B HOBOM CUTYyallMH, CJ1ab0 UCHOJIb3YeT CBS3U C paHee N3yUYEHHBIM MaTepHaIoM
U C MaTepUaJlOM, YCBOEHHBIM IIPU U3YUEHUU JPYTUX IPEIMETOB; 00bEeM 3HAHUIN U YMEHUH yJalerocs
cocTaBJsAIoT 75-85% oT TpeGoBaHMii MPOTrpaMMBI.

Onenka "3": OosplLIas 4acTh OTBETA yIOBJIETBOPSET TpeOOBaHMSIM K OTBETY Ha OLEHKY "4", HO B
oTBeTe OOHAPYKMBAIOTCS OTJENbHBIE TPOOENbl, HE NPEnsATCTBYIOMIME JAIbHEHIIEMY YCBOCHHUIO
OPOrpaMMHOTO MaTepuaja; YydJauluics OOHapyKHMBaeT NOHUMaHHWE y4eOHOro Marepuana IpH
HEJIOCTaTOYHOW TOJHOTE YCBOSHHSI MOHSITHN WM HEMOCIENIOBATEIbHOCTH W3JIOKEHHS MaTepuaa,
yMeeT IPUMEHSTH MOJyYeHHbIE 3HAHUS NPU PEUICHUH MPOCTHIX 33134 C UCIOJIH30BAHUEM T'OTOBBIX
(dbopMyI1, HO 3aTPYIHSETCS PU PEIICHUN KaYeCTBEHHBIX 33/1a4 U 33124, TPEOYIOIUX MpeoOpa3oBaHusI
dbopMyIr; yyammiics BIaJeeT 3HAHUSMU M YMEHHSAMH B oObeMe He MeHee 50 % copepikanwms,
COOTBETCTBYIOIIETO ITPOTPAMMHBIM TPEOOBAHUSM.

Omnenka "2": 0OTBET HENpPaBUJILHBIA, ITOKA3LIBACT HE3HAHHME OCHOBHBEIX NOHSITHM, HEIOHUMAaHME
M3YYCHHBIX 3aKOHOMEpPHOCTEH M B3aWMOCBS3EH, HEyMEHHE paloTaTh C YYEeOHHKOM, peliaTh
KOJIMYECTBEHHBIE U KAUECTBEHHBIE 33/1a4M; YUalllUICs HE OBIIAeJI OCHOBHBIMU 3HAHUSAMU U YMEHUSIMU
B COOTBETCTBUU C TpeOOBAaHUSMHU MTPOTPpaMMBI,  yyalllUiics HE BIaJeeT 3HAHHSAMH B oObeMe
TpeOoBaHul Ha oleHKY "3".

OLIEHKA OTBETOB VYAIIUXCA TIIPU IIPOBEJAEHMU CAMOCTOATEJIBHBIX WU
KOHTPOJIBHBIX PABOT

Onenka "5": paboTa BBIIIOJHEHA NOJHOCTHIO; CAETaH MEPeBOJI €ANHUI] BCceX (PU3MUECKUX BEIUYHUH B
"CH", Bce HEOOXOMMBbIE JTaHHBIE 3aHECEHBI B YCIOBHE, MIPABUIBHO BBIIOJIHEHBI YEPTEXKH, CXEMBI,
rpaduKy, PUCYHKH, COIYTCTBYIOIIME pPELICHHIO 3ajiady, C/AejaHa IMpOoBEepKa MO HAUMEHOBAaHUSM,
IIPaBWJIBHO IIPOBEJIEHBl MAaTEMAaTUYECKUE pacueTbl M JaH IIOJHBIM OTBET;- HAa KAuye€CTBEHHBIE M
TCOPETUYCCKHUEC BOIIPOCHI OdaH HOHHBIﬁ, cheanBa}omm‘/’I OTBECT JIUTCPATYPHBIM A3BIKOM B
ONpeACNIEHHOW JIOTUYECKOM TOCIeI0BAaTEIbHOCTH, YYalluiCcs MPUBOJUT HOBBIE IPUMEDHI,
YCTaHABJIMBACT CBA3b MCKAY U3YUAC€MbIM U paHCC NU3YYCHHBIM MaTCpHUAJIOM 110 KYpCy (1)I/ISI/IKI/I, a TaKXKe
C MaTepHaJIOM, YCBOEHHBIM IIPU U3YYEHHM APYTHX MPEAMETOB, YMEET NPUMEHUTh 3HAHUS B HOBOU
CUTYaIlNH; YYaluiics 0OHAPYKUBAET BEpPHOE MOHUMaHNE (PU3NUECKON CYIITHOCTH PAaCCMaTPUBAEMBIX
SBJIGHUH W 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHid, NAeT TOYHOE OMNpEJeNIeHHE W HCTOJIKOBaHUE
OCHOBHBIX HOHﬂTHﬁ, 3aKOHOB, Teopnﬁ, a TaKXKC IMMPAaBUJIBHOC ONIPEACICHUC (1)1/131/ILIGCKI/IX BCJIMYHH, UX
€IMHHUIL U CTIOCOO0B U3MEPEHHUS.



Ormenka "4": paboTa BBITTOTHEHA IMOJTHOCTHIO UIM HE MEHee YeM Ha 75 % ot oObema 3a/1aHusl, HO B HEl
HMMEIOTCS HEJIOYEThI ¥ HECYIIIECTBEHHBIE OIITMOKHU; OTBET Ha KAYECTBEHHBIE U TEOPETUIECKHE BOIIPOCHI
YAOBJICTBOPSICT BBINICTICPEYUCIICHHBIM TPEOOBAHHUIM, HO COACPKUT HETOYHOCTH B H3JIOKCHHH
(hakTOB, OIpeIeNIeHU A, TIOHIATHI, 00BbSICHEHUH B3aUMOCBSI3€H, BEIBOIAX M PEIICHUY 3a/1a4; yJaluics
WCIIBITBIBACT TPYIHOCTH B NPUMEHEHUW 3HAHWKW B HOBOW CHUTYyallud, HE B JOCTAaTOYHOH Mepe
WCIIONB3YET CBSI3U C paHee M3YYCHHBIM MaTEpPUAIOM W C MaTepUalIOM, YCBOCHHBIM IPH HU3yYEHUU
JIpYrux IPeIMETOB.

Omnenka "3": paboTa BBINOJIHEHA B OCHOBHOM BEpHO (0OBEM BBHIMOIHEHHOW YacTH COCTABISET HE
MmeHee 1/2 ot o0riero o6bema), HO IOMYIIEHBI CYIIIECTBEHHBIC HETOYHOCTH; y4YaIIUKCs 0OHApYKUBACT
MMOHMMaHHWE YyYeOHOro Marepuajga TMpPU HEJOCTATOYHOM TIOJHOTE YCBOSHHUS IOHATHH U
3aKOHOMEPHOCTEH; yMEeT MPUMEHATh IOJYYCHHBIC 3HAHUS TPH PEHICHWH MPOCTBHIX 3aaad ¢
HCII0JIb30BAaHUEM TOTOBBIX (DOPMYJI, HO 3aTPYIHSACTCS IIPH PEIICHUN KAYECTBEHHBIX 3a]1a4 U CJIOKHBIX
KOJIMUYECTBEHHBIX 3aj1a4, TpeOyromux npeodpazoBanus popmyi. Ouenka "2" cTaBUTCs B CIEAYIOLMIEM
ciydae: paboTa B OCHOBHOM HE BbIMOJIHEHA (00BEM BBIMIOJHEHHOW 4acTu MeHee 1/2 orT obiero
o0beMa 3a7jaHusl); y4alluiics MOKa3bIBaeT He3HAHWE OCHOBHBIX MOHSATUHN, HETIOHUMAaHUE U3Y4YEHHBIX
3aKOHOMEPHOCTEH U B3aMMOCBSA3€EH, He yMEEeT pelaTh KOJIMYECTBEHHbIC U KaUeCTBEHHBIE 3a/IaUH.

OLIEHKA OTBETOB YUHALIMUXCA TP [TPOBEJIEH1N JIABOPATOPHBIX
(ITPAKTUYECKUX) PABOT

Omnenka "5": maboparopHasi paboTa BBIIIOJIHEHA B MOJHOM 00BbeMe C COONIOJICHUEM HEOOXO0IUMOMN
MOCIIE0BATEIHLHOCTH MPOBEICHUS ONBITOB U U3MEPEHUH; YUAIIUHCS CaMOCTOATEIHHO U PALIMOHAIBHO
CMOHTHpPOBall HEOOXOoauMoe O00OpyJOBaHHME, BCE OIMbBITHI MPOBEI B YCIOBUAX U pPEXKUMAX,
o0ecreunBaIIUX MOJNyYeHUE MPABWIBHBIX pE3yJIbTaTOB W BBIBOJOB; COOMOan TpeOoBaHUS
0€30MacHOCTH TPYy/a; B OTYETE MPABWJIBHO U aKKYPAaTHO BBIMIOJIHHII BCE 3aMHMCH, TAOJIUIIbI, PUCYHKH,
YepTexH, TpadUKu, BBIYUCICHUS; TPABIILHO BBHITOIHUII aHATH3 TOTPEUTHOCTEH.

Onenka "4: BbINOJIHEHNE J1aOOPATOPHOU pabOTHI yIOBIETBOPSIET OCHOBHBIM TPEOOBAHUSIM K OTBETY
Ha oleHKy "5", HO ydJalmuiics JONYCTWJ HEIOYEThl WU HErpyOble OMMOKH, HE TOBIUSBIINE HA
Pe3yJIbTaThl BHIIOJHEHUS paOOTHI.

Onenka "3": pe3y/bTaT BHIOJHEHHOM YacTu J1abopaToOpHON pabOThI TAKOB, YTO MO3BOJISIET MOJIYYUTh
IIPaBUJIbHBIN BBIBOJI, HO B XO/I€ MPOBEJICHUS OIbITa U U3MEPEHUI ObUIH JONYIIEHbI OINOKH.

Ouenka "2": pe3yNnbTaThl BBINOJTHEHUS JJA0OPATOPHOM pabOThI HE TTO3BOJISIOT CAENIATh MTPABUILHBIN
BBIBOJI, U3MEPCHHSI, BRIYHCICHS, HAOIFOICHUS IPOU3BOIMINCH HEMPABIILHO.

HpI/IMeanI/IH. Bo Bcex ClIydadXx OLCHKa CHMXKACTCHA, €CJIM YUYCHUK HC CO6J'IIOI[8.J'I TDe60BaHHI’I
TEXHHMKU 0€30IMacHOCTHU IIpHU IIPOBEJECHUHU JKCIEepUMeHTa. B Tex clIydadax, Korjga yqanmﬁcsl IIOKa3al
OpI/IFI/IHaHLHHﬁ noaAX0J K BBIIIOJHCHHIO pa60TBI, HO B OTUCTEC COACPIKATCA HCAOCTATKH, OLICHKA 3a
BBIIIOJIHCHUC pa6OTBI, o YyCMOTPCHUIO YYHUTCIIA, MOKET OBITh TIOBEIIICHA IO CpaBHCHHIO C
YKa3aHHbIMHU HOPMaMH.

Ilepeyenb oIMOOK

FPY6I>IG ommmobku: He3nanme OHpeI[CJ'ICHI/Iﬁ OCHOBHBIX HOHﬂTHﬁ, 3daKOHOB, IIpaBUJI, OCHOBHBIX
MOJIOKEHUHN TCOpHHU, (I)OpMyJ'I, 06H_[CHpI/IHSITBIX CHMBOJIOB 0003HAUYCHMS (bI/I3I/IquKI/IX BCJIIMYHUH,
CAUHUI] UX U3MCPCHHUA. HCYMCHI/IC BBIACIINTDb B OTBCTC I''IABHOC. HCYMCHI/IC MNPUMCHATH 3HAHUSA IS
pelICHud 3a1a4 U O0OBSICHEHUS (bI/I3I/ILICCKI/IX HBHGHHﬁ; HCIIPpaBUJILHO C(I)OpMyJII/IPOBaHHLIe BOIIPOCHI



3alayd WM HEBEpHble OOBSICHEHHSA XOJa €€ pEIICHHs; HE3HaHUWEe IPUEMOB pEelIeHUs 3ajaad,
aHAJIOTUYHBIX paHee PEHICHHBIM B KJiacce, OMMOKH, MOKa3bIBAIOIIME HENPAaBHJIbHOE MOHUMAaHHE
YCIIOBUS 3a/1a4M WJIM HEMPAaBUWJIbHOE UCTOJIKOBaHKE pelieHus. HeymeHnune yntaTh U CTpOUTH rpapuKu
U NpUHIUIHAIbHBIE cxeMmbl. HeymeHHe MOAroTOBUTH K paboTe YCTAaHOBKY WM J1a0OpaTOpHOE
o0opynoBaHue, IPOBECTH OIBIT, HEOOXOAUMBIE PACUETHI, MIIH UCIIOIH30BATh OTyYECHHbIC JaHHBIE JUIS
BbIBOJIOB. HeOpexHoe oTHoIIeHHE K J1a00paTopHOMY 000pYIOBAHUIO U U3MEPUTEIBHBIM pUbopam.
Heymenne omnpenenuTh MokazaHue H3MEpHUTEIbHOro mnpubopa. Hapymenuwe tpeGoBaHMii mpaBui
0€301acHOTO Tpy/Aa MPH BHIMOJIHEHUH SKCIIEPUMEHTA.

Herpyonble ommo0ku: Herounoctu ¢GopMynHpOBOK, OIpeneNeHuil, MOHATUH, 3aKOHOB, TEOPHUH,
BbI3BAaHHbIC HEMOJHOTONH OXBaTa OCHOBHBIX IPU3HAKOB OIPENENIAEMOro IOHSATHS, OIINOKH,
BBbI3BaHHbIC HECOOJIIOJICHUEM YCIOBHM MPOBEIEHUM OIbITa UM M3MepeHuil. OmubKu B yCIOBHBIX
0003HAYCHMSX HA MPUHLIUIINAIBHBIX CXEMaX, HeTOYHOCTH YepTexkeil, rpadukos, cxem. [Iponyck mnu
HETOYHOE HalucaHUe HaMMEHOBAaHUM eluHML (pU3nuecKux BeauuuH. HepannoHansHblil BEIOOp X042
pemenusa. Henouerst HepanuoHanbHble 3alMCH NPU BBIYUCICHMSX, HEPALMOHAIBHBIE ITPUEMBI
BBIUMCIICHUH, IPEOOpa30BaHUN U pelieHui 3a1a4. ApupmeTnyeckre OMMOKN B BBIYUCICHUAX, €CIH
3TH OIIMOKH rpy00 HE MCKaKalOT pealbHOCTh MOIy4YE€HHOI0 pe3ynbraTa. OTAeabHbIE TOTPEIIHOCTH B
(dopMynHMpoBKe Bonpoca wiu orBeta. HeOpeskHoe BBIIOIHEHHE 3allUCe, UepTexel, cXxeM, IpapuKoB.
Opdorpaduueckre U MyHKTyallHOHHBIE OIIUOKH.
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