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[IporpamMma mo ¢u3uke Ha ypoBHE OCHOBHOTO 001Iero oOpa3oBaHHUsS COCTaBJeHA Ha
OCHOBE TOJIOXKEHUI U TpeOoBaHMI K pe3ysbTaTaM OCBOCHHsI Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBarenbHOl mporpammsbl, mnpeactaBieHHbIx B DOI'OC OO0, a Takke c y4éToMm
dbenepasibHOM paboueil mporpammbl BocnuTaHus v KoHuenuuu mnpenomaBaHusi yuyeOHOTO
npeamera «Pru3uKay.

Copepxanrie  mporpaMMbl 1o (M3MKE  HampaBlIeHO Ha  (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TpaMOTHOCTH OOYYAIOIIMXCS U OpTaHU3AIMI0 U3Y4YeHHUS (PU3UKU Ha
JesTeIbHOCTHOM OCHOBE. B mporpamme no ¢u3nke y4uTHIBAIOTCS BO3MOKHOCTH Y4€OHOTO
npeamera B peanuzanuu TpedboBanuit GI'OC OOO K MUIaHUPYEMBIM JUYHOCTHBIM H
METalpeMETHBIM  pe3yibTaTaM  OOyYeHMs, a TaKKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX y4€OHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUs.

[Iporpamma 1o ¢u3MKe ycTaHABIUBAET pacipeesieHne yueOHOro Marepuaia o rojaam
oOyueHusi (MO Kiaccam), MpeJiaraeT MPUMEPHYIO IOCIIEI0BAaTEIbHOCTh W3YYEHHS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTUS MPEAMETHOTO COAEpKaHUA U Y4€Te BO3PACTHBIX
0COOEHHOCTEN 00yUaroIINXCS.

[Iporpamma mo Qusuke pa3paboTaHa C LEIbIO OKa3aHUA METOAMYECKOW IOMOIIH
YUUTENIO B CO3/IaHUU paboueli mporpaMmsbl 0 y4eOHOMY IIPEIMETY.

®dusuka SABISETCS CHUCTEMOOOpa3yloIMM JJIsi  €CTECTBEHHO-HAyYHBIX Y4eOHBIX
MIPEAMETOB, MOCKOJBKY (PU3MYECKHE 3aKOHBI JIEXAT B OCHOBE IPOLIECCOB U SIBJICHUU,
M3Yy4aeMbIX XUMHEH, OUOIOruel, aCTPOHOMUEN U (PU3HUECKOW reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUYHYIO KapTHHY MHpa, [peaocTaBiseT Haubosee sCHbIE 00pa3ibl
INPUMEHEHUS HAyYHOT0 METO/a MO3HAHUs, TO €CTh CII0C00a MOMYyUYEHUS IOCTOBEPHBIX 3HAHUN
0 MHpE.

OpHa u3 rnaBHBIX 3aa4 (PU3NYECKOro 00pa30oBaHuUs B CTPYKTYpe 0011ero o0pa3oBaHus
COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH M HHTEpeca K HayKe y
00yJarommxcs.

N3yuyenne ¢usuku Ha 0a30BOM YPOBHE IMPEANONAracT OBJaJCHUE CIEIYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OLIEHMBATh U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMUS;

e HMHTEPHPETUPOBATH JAHHBIE U HUCIOJIH30BaTh HAy4YHbIC JOKA3aTEIbCTBA IS
MOJIYYEHHUS BHIBOJIOB.

Henu u3ydenust pU3MKU Ha ypOBHE OCHOBHOI'O 0O0IIEro 0Opa3oBaHMs OIpE/ICNICHbI B
Konuenuuu mnpenomaBaHusi ydeOHoro mnpeamera «@PusnMkay B 00pa3oBaTENIbHBIX
opranuzanusix Poccuiickoii @enepanuu, peaanu3yonux OCHOBHbBIE 00Ie00pa3oBaTeIbHbIC
porpaMMbl,  yTBEpPXKAEHHOW pemenueM Koiuternn  MuHHCTEpCTBA  MPOCBELICHHS
Poccuiickoii @enepanmu (mpotokon ot 3 nekadbps 2019 r. Ne TTK-48H).

eau nzyyenus GU3NKH:

e TMpUOOpPETEHHE HHTEpEca W CTPEMIICHHUS] OOYYalOIIUXCS K HAyYHOMY H3YUYEHHUIO

MIPUPOIBI, PA3BUTHE UX MHTEIUIEKTYAIbHBIX U TBOPUECKHUX CITIOCOOHOCTEH;
e pa3BUTHE TPEICTABICHUA O HAYYHOM METOJIe TMO3HaHUS U (OPMHUPOBAHUE
UCCJIeI0BATEIHCKOIO OTHOIIEHUS K OKPY KAIOLIUM SIBJICHUSM;



e (opMHupoBaHME HAyYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4YEHHUS OCHOB
CTpPOSHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3UKU;

e (opMupoBaHue NpPeACTABICHUHN O POIN (PUIUKH ISl PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

e pa3BUTHE TPEJCTABICHUNA O BO3MOXHBIX cdepax Oynymeid mpodeccrnoHaTbHOMN
JEeSTENIbHOCTH, CBSI3aHHOW ¢ (PU3MKOH, MOATrOTOBKA K JalbHEWIIEeMy OOyYEHHUIO B
ATOM HaIlpaBJICHUH.

JlocTikeHrue 3TUX 1eieidl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO

o0pa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMINX 3a1ay:

e TMpHOOpEeTEeHHE 3HAHUM O JTUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, DJICKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpEeTEHHWE YMEHUN OMNHUCHIBAaTh M OOBSACHATH (PUINYECKUE SBICHHUS C
UCIIOJIb30BaHUEM MOJTYUYECHHBIX 3HAHUM;

e OCBOEHHME METOJIOB PEUICHUS MPOCTEUIIUX PACUYETHBIX 3a/lady C HMCIOJb30BAaHUEM
(U3HUECKUX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4;

e pa3BUTHE YyMEHUW HAOMIOAATh TMPUPOIHBIC SBICHUS W BBIMNOJHSITH OIBITHI,
nabopaTopHble pabOThl U IKCIEPUMEHTAIbHBIE HMCCIEIOBAHUS C HCIOJb30BaHUEM
U3MEPUTETHHBIX TPUOOPOB;

e OCBOCHHE NPUEMOB paboOTHl ¢ MH(MOPMaLKUE (PU3UUECKOTO COACpKaHUs, BKIOYas
MH(OpPMALMI0O O COBPEMEHHBIX JOCTHKEHUSX (U3UKH, aHAIW3 U KPUTHYECKOE
OlICHHBaHUE UHMOPMAITIH;

e 3HAKOMCTBO €O cdepamMu MNpo(HECCHOHATBHON JAESITENbHOCTH, CBSI3aHHBIMHU C
Gu3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTHIXKEHUSX
(u3HUECcKON HayKH.

Ha u3yuenue pusnku (6a30Bblii YpOBEHb) HA YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUs

otBonuTcsa 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefeno), B 8 kiacce — 68 yacos (2
gyaca B Hegemwo), B 9 kmacce — 102 waca (3 waca B  HEACHIO).

[Ipenyaraemplii B mporpamMme mo (pusuke nepedeHb J1abopaTopHBIX padOT U OIBITOB
HOCUT PEKOMEHJATENbHbIN XapaKTep, yUYUTehb JeNIaeT BHIOOp MPOBEACHHS JIA00PATOPHBIX
paboT U ONBITOB C YYETOM WHIAUBUIYAIbHBIX OCOOEHHOCTEH OOYYarOMIMXCS, CIHCKa
AKCIIEPUMEHTAJIBHBIX 3aJaHUM, MpPEIIaraéMblXx B pPaMKaX OCHOBHOTO TOCYJapCTBEHHOTO
AK3aMeHa 1o (PU3MKe.

COIEPXAHUE OBYUEHUSA

7 KIIACC

Pa3znes 1. ®u3uka u e€ posib B IO3HAHUM OKPY:KaOIIero Mupa.

®usuka — Hayka o npupoe. Ssnenus npupoasl. PU3nUeCcKUe ABJICHUSA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Oduznueckne BeMUUWHBL. M3Mepenue ¢uszndeckux BenuuuH. Du3nyeckue MPUOOPHI.
[TorpemHocts u3MepeHnil. Mex1yHapoiHasi CuctemMa eIMHULL.



Kak ¢usuka u npyrue ecTeCTBeHHbIE HAYKU U3Y4aroT Mpupoay. EcTecTBeHHO-HAYUHBIN
METOJ TIO3HAHUS: HAONIOACHHUE, MOCTAHOBKA HAYYHOTO BOIPOCA, BBIABHKEHUE THUIOTES3,
AKCIIEPUMEHT II0 TMPOBEPKE THUIIOTE3, OOBSICHEHHWE HaO0aeMoro sBiaeHusa. OmnucaHue
(hbU3NYECKUX SIBJICHUN C TIOMOIIBIO MOJICIICH.

JHemoncmpayuu.

1. MexaHuudeckue, TeIJIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIE SIBIICHHUS.

2. dusznueckue MpUOOPHI U MPOIETypa MPSIMBIX U3MEPEHUM aHATOTOBBIM U IU(PPOBLIM

IPUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

1. OmnpenesieHHe LIEHBI ISICHUS IIKAJIbl U3MEPUTEIBHOTO Mpubdopa.

2. H3mepenue paccTosiHUN.

3. H3mepenue o0bEMa )XUAKOCTH U TBEPIOTO Tea.

4. OmpepneneHue pa3MepoOB MabIX TEN.

5. W3mepeHue Temmeparypbl HpU TOMOIIM >KHAKOCTHOTO TEPMOMETpAa M JIaTUuMKa

TEMIIEPATYPHI.
6. IlpoBeneHue wmcclieNOBaHUS MO MPOBEPKE TUIIOTE3bI: NAIBHOCTH MOJETA IIAPHUKA,
MYIIEHHOT'O0 TOPU30HTAIBHO, TEM 0OJIbIIe, YeM OOJIbIIIE BHICOTA ITYCKA.

Pa3znen 2. IlepBoHayasibHble CBeIeHUS 0 CTPOEHNH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, JOKAa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHue 4actull BemiecTBa. CBSI3b CKOPOCTH ABUKEHHS YACTHUI] C TEMIIEPATYpPOM.
bpoyHnoBckoe aBuxenue, auddysus. BzaumoneicTBue 4acTHI] BEIIECTBA: MPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUIAKOCTEH U TBEPABIX
(kpucTammuyeckux) Tesl. B3auMocBs3b MeXAy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTpoeHreM. OCOOEHHOCTH arperaTHhIX COCTOSIHHIM
BO/IbI.

Jlemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKECHUS.

2. HabGmogenue nuddyszuu.

3. HaOmronenue siBneHuit, OObSICHSIIONMIUXCS MPUTSHKEHUEM WM OTTAIKUBAHUEM YaCTHI]

BEILIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OreHka n1uamMeTpa aToMa METOJ0M PSJIOB (C UCToIb30BaHUEM doTorpaduii).

2. OmnpITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbITEI MO OOHAPYKEHUIO JACHCTBUS CHUJT MOJIEKYIISIPHOTO MPUTSIKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe ABUKEHUE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBUXKEHHE. CKOpPOCTH.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBMKEHHUH. Pacy€T myTu U BpeMeHHU JIBUYKCHUS.

SBieHne WHEPIMHU. 3aKOH MHEpIUH. B3anumojaelcTBUe Tesl Kak MpUYMHA U3MEHEHUS
CKOpPOCTH JBUKEHMS Ted. Macca kak Mepa mHepTHOCTH Tena. [InotHocTh BemiectBa. CBsi3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BEMA BEIIECTRA.



Cuna Kak XapakTepUCTHKa B3auMojeicTBus Ten. Cuina ynpyroctd M 3akoH ['yka.
N3mepenre cuibl ¢ MOMONIBIO TUHAMOMETpA. SIBIEHUE TAroTeHUs W cuia Tskectu. Cuna
TSODKECTH Ha Apyrux mianertax. Bec tena. HeBecomocTs. CloKeHHE CHUII, HAPABJICHHBIX T10
oaHoil mpsimoil. PaBHoxeicTByromas cui. Cuna TpeHus. TpeHue CKOJIbXKEHUS U TPEHHUE
nokosi. TpeHue B pupoJie U TEXHUKE.
Jemoncmpayuu.
1. HabGmrogeHne MexaHM4eCKOro JIBUKEHUS Tena.
2. H3MmepeHune CKOpOCTH NPSMOIUHENHOTO JIBUKEHUS.
3. HaOmronenue siBlieHUs UHEPIIUU.
4. HaGmromeHue u3aMeHeHus: CKOPOCTH MPHU B3aUMOICUCTBUU TEJL.
5. CpaBHEHHE Macc 10 B3aUMOJAEHCTBUIO TEI.
6. CnokeHue cuJl, HallpaBJIECHHBIX IO OJJTHON MPSIMOM.
Jlabopamopnwie pabomul u onvimol.
1. OmpenenieHUe CKOPOCTH PABHOMEPHOIO JABWKEHHS (IIApUKa B JKUJIKOCTH, MOJIETU
AJIEKTPUUYECKOTO aBTOMOOUJIS U TaK J1ajiee).

2. OmnpezneneHne cpeHEN CKOPOCTU CKOJBXEHUS OpycKa WM MIapHKa MO HAKIOHHOM
IIJIOCKOCTH.
Onpenenenne MWIOTHOCTH TBEPIOTO TeNa.

4. OmBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh PACTKEHUS (aedopMaliin) Npy>KHUHbI OT
MIPUIIOKEHHOUN CHUIIBL.

5. OmnsIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIBI TPEHHSI CKOJIBKEHUS OT Beca Teja U
XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMIKOCTEN M ra30B.

HaBnenne. CnocoObl yYMEHbBIIEHHMS M YBeJIWYeHUs JaBieHus. JlaBieHuwe rasa.
3aBUCUMOCTh JaBJE€HHUs Ta3a OoT o0béMma, Temneparypsl. [lepegava naBiieHus TBEPIBIMU
TeJaMHU, )KUJIKOCTSAMH U rasamu. 3akoH I[lackais. [ITHeBMaTnyeckne MammHbl. 3aBUCUMOCTD
JaBJICHUS XKUAKOCTU OT r1younsl. ['uapocratnyeckuil napagokc. CooOmaronyecs: cocysl.
['unpaBnuyeckre MEXaHU3MBI.

AtMmocdepa 3emun u atmocepHoe aasieHue. [I[puuuHbl CylneCTBOBaHUS BO3AYLIHOM
o6omouku 3emiu. OnbiT Toppuuemu. M3mepenne atmochepHOro IaBiieHUs.3aBUCUMOCTh
aTMoc(epHOro MJaBJIEHUS OT BBICOTHI HaJ ypoBHeM Mops. [lpubopsl 11 u3MepeHus
aTMOC(EPHOTO JTaBJICHUS.

JlelicTBHEe KUIAKOCTM M Trasa Ha IIOIPY)KEHHOE B HHUX TeJO. DBrlTamkuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnnaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIABJICHHS ra3a OT TEMIIEPATYPHI.

Ilepenada naBaeHus KUAKOCTBIO U Ta30M.
Coobmraroiuecs: CoCy/bl.

I'mppasiueckuit mmpecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO JTABICHUS.

o v ke W e

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O00BbEMa MOTPYKEHHOM YacTH Tela |
IJIOTHOCTH JKHJIKOCTH.



7.
8.

Jla
1.

PaBeHCTBO BhITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBrue 1miaBaHWsA TeN: IUIABAHWE WM TOTPYKEHHUE TEN B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Oopamopubvle padomovl U OnvIMLL.

HccnenoBanue 3aBUCHMOCTH BEca TENA B BOAE OT 00BbEMA NOTPYKEHHOM B JKUJIKOCTh
4acTH Tena.

OrnpeneneHue BBITAIKUBAIOIIEH CHUJIbI, NEHCTBYIOIIEH Ha TENO, MOTPYXKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHMMOCTH BBITAJKHUBAIOIICH CHUJIbI, JCHCTBYIOIIEH Ha TEIO B
KUIKOCTH, OT MacChl Tena.

OnebITHL, JEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAIKMBAIOIIECH CHIIbI, AEHCTBYIONIEH Ha
TEJO B KUIKOCTH, OT 00bEMA MOTPYKEHHON B )KUAKOCTh YACTH TEJA U OT INIOTHOCTHU
KUJKOCTH.

KoncTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHUE JIOAKH W ONpPEACIICHHUE €€
IPYy30II0ABEMHOCTH.

Paszpnes S. PaGoTra 1 MOIIHOCTB. JHEPrus.
Mexanuueckas pabota. MOIIHOCTb.

IIp
peIyara.
KILJI mip

OCTbIE MEXAaHU3MBI: pbluar, OJOK, HaKJIOHHas IJIOcKocTh. [IpaBuio paBHOBecHs
[TpumeHeHue npaBuiia paBHOBECHUS pbluara K OJIOKY. «30J0TO€ MPaBUIIO» MEXAHUKH.
OCTBIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprus. KuHeTmyeckas u moTeHUManbHas sHeprus. IIpeBpariieHue
OJIHOTO BUJIa MEXAaHUYECKOM SHEPrUHU B APYroi. 3aKOH COXpaHEHUS SHEPTUU B MEXaHHKE.
Jlemoncmpayuu.

1.

[IprmMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1.

2.
3.
4.

8 KUIA

Onpenenenue pabOThl CUJIBI TPEHHUS] TPU PABHOMEPHOM JIBJKEHUHU Tela II0
TOPU30HTAIIBHOM ITOBEPXHOCTH.

HccnenoBanue ycinoBuid paBHOBECUS pblyara.

N3mepenne KII/] HakIOHHON ITOCKOCTH.

N3ydenue 3akoHa COXpaHEHHS] MEXaHUYECKOU SHEPTHUHU.
CC

Pasznen 6. TensioBble ABJICHUS.

OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO--KUHETUYECKON TEOpUM CTPOCHUSI BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE OCHOBHBIC TMOJIOKECHUS
MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopenu TBEpAOTO, )KUJKOTO U ra3000pa3HOro COCTOSAHUM BelecTBa. Kpucramaeckue
u amopdHubeie Tena. OObSICHEHHE CBOMCTB Ta3oB, JKUJIKOCTEH M TBEPABIX TEI Ha OCHOBE
MOJIOKEHUI MOJIEKYJISIPHO--KUHETHYEeCKOM Teopuu. CMaunBaHWE U KaNWJUISIPHBIEC SIBIICHMUSI.
TerioBoe pacIIMpeHne U CKaTHE.



Temneparypa. CBsi3p TeMmmeparypbl €O CKOPOCTBIO TEIUIOBOTO JABMKEHUS YacTHUL.
Buytpennsas sueprus. CnocoObl M3MEHEHHMsSI BHYTPEHHEW SHEpruu: TeIulonepenadya u
coBepilieHre padboTel. Buabl Temionepeaaun: TeMIONPOBOAHOCTh, KOHBEKIUS, N3TyUEHUE.

KonuyecTBo TeminoTel. YenabHas TEMIOEMKOCTh BellecTBa. TermooOMeH U TEIIOBOE
paBHOBecHe. Y paBHEHUE TEIIOBOro Oananca. [InaBneHue u oTBepeBaHUE KPUCTATIINYECKUX
BEILIECTB. YJenbHas TeruioTa miasieHus. [lapooOpasoBanne u koHjeHcanus. Mcnapenue.
Kunenue. YnenbHas Temiora nmapooOpa3oBaHus. 3aBUCUMOCTh TeMIEpaTyphl KUIIEHUS OT
aTMOC(EPHOro JIaBJICHUS.

Brnaxxnocts Bo3yxa.

DHeprus TOIIMBA. Y AebHAs TEIIOTa CTOPAHUS.

[Mpuntumner paboter TemnoBbix aurareneit KIIJ[ temmosoro nsurarens. TemoBsie
JNBUTATEIN U 3aIIUTa OKPYKAOLIEH CPEBI.

3aKOH COXPAaHEHMSI U IIPEBPALEHUS IHEPTUU B TEIIOBBIX MPOLECCAX.

Jlemoncmpayuu.

L ® N o v A wWwN e
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Habntonenue OpoyHOBCKOTO ABUKEHUSI.

Habmonenue nuddysumn.

HabGnronenue siBneHuit cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.

Hab6nronenue TemioBoro pacumpeHus Ted.

M3meHenune naBiieHns ra3a Ipu N3MEHEHUH 00bEMa 1 HarpeBaHUH WITH OXJIaKICHUU.
[IpaBuna u3MepeHus TeMIepaTyphbl.

Bubl Teruionepeaayu.

OxJtaxkieHue Ipu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETNIOEMKOCTEN PA3JINYHBIX BELIECTB.

. HaOmronenue kumneHus.

. Habnmoienue nocTostHCTBa TeMIEpaTyphl MPH MJIABJICHUH.
13.

Mojenu TeIIOBbIX JBUTaTelIeH.

Jlabopamopnwie pabomel u onvimol.

1.

2
3
4.
5

10.

OnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnbITHI O BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM UJIU caxapa.

OnbITH IO HAOTIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEIl.
Omnpenenenre qaBiaeHUS BO3yXa B 0aJUIOHE IMPHUIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJIEHUS BO3AyXa OT €ro oobéma u
HarpeBaHus WM OXJIAXKICHUS.

[IpoBepka ruroTe3sl JNTHMHEHHONW 3aBHCUMOCTH JUIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATyPHI.

HaGnronenue n3aMeHeHnst BHyTpEHHEH YHEPTUH Tejla B pe3yJibTaTe TeIIonepeaadu u
pabOThI BHEITHUX CHII.

Uccnenosanue siBjaeHUs TEMJI000MEHA MPU CMEIIUBAHUN XOJIOAHOU U TOpsue BOBI.
Omnpenenenre KOMUYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPHU TEMIOOOMEHE C
HArpeThiM METAJUINYECKAM LUIIMHIPOM.

Onpenenenue yaeabHOU TEMIOEMKOCTH BEIIECTBA.



11. MccnenoBanue npouecca HCHapeHusl.

12. OnpenenieHre OTHOCUTENIBHOW BIAXKHOCTH BO3/1yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Tei. J[Ba poja 3JIeKTpUUYECKHUX 3apsioB. B3anuMoielicTBruEe 3apssKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTh CHJIBI B3aUMOJICUCTBUS 3apSDKEHHBIX TENl OT BEIUYUHBI
3apsAJI0B U PACCTOSIHUSA MEXKY TEJIaMu).

DnekTpuueckoe nojue. Hanpsok€HHOCTE 3nekTpudeckoro nojst. [ [puHiun cyneprno3uinum
ANEKTPUUECKUX TMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn snekTpuyeckux 3apsaoB. DJIEMEHTapHbINA 3IeKTpuueckuil 3apsaa. CtpoeHue
atoma. [[poBOAHUKH U TUAIIEKTPUKU. 3aKOH COXPAHEHUS SIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKU TOK. YCIIOBHS CYIIECTBOBAHUS DJIEKTPHUYECKOTO TOKA. VCTOYHMKH
MOCTOSIHHOTO TOKa. JIEMCTBUS 3JEKTPUYECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHUM TOK B )KUIKOCTSAX U ra3ax.

Onektpuueckas nenb. Cuia TOKa. OJIEKTpUYECKOe HampspbkeHue. COnpOTHBIICHUE
MPOBOJIHUKA. YJAEIBHOE CONPOTHUBJIEHHUE BellecTBa. 3akoH Owma s ydacTKa LEMHu.
[TocnenoBaTenbHOE U NAPAJLIEIBHOE COEIUHEHUE TPOBOIHUKOB.

PaGoTa u MOMHOCTH 3JeKTpUYecKOro Toka. 3akoH [[xoyms—JleHma. DnexkTpudeckue
LETH U IOTPEOUTENH IEKTPUUYECKOM 3Hepruu B ObITy. KopoTkoe 3aMbikaHuE.

[ToctostHHbIe MarHuThl. B3anmoAeldCcTBME NMOCTOSHHBIX MAarHUTOB. MarHuTHOE TOJIE.
MarnutHoe nosie 3eMJIM U €ro 3Ha4eHue I Ku3HU Ha 3emie. OnbiT Dpcerena. MarautHoe
MOJ€ DIJIEKTPUYECKOro ToKa. IIprMeHeHHWe »IeKTpoMarHUToB B TexHHKe. JlelcTBue
MarHUTHOTO TIOJISI Ha MPOBOJHUK C TOKOM. OJIEKTPOJIBUTaTENlb IOCTOSHHOIO TOKa.
Hcnonb3oBanue daeKTpoABUTATENIeH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apaznes. SBrmeHune snexkrpomMarHuTHOM uHAYKIMU. [IpaBuno Jlenna.
Onexrporenepatop. CrocoObl MOMYYEHUS! AIEKTPUYECKON HEPrUu. DJIEKTPOCTAHIIMHM Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTHH.

Hemoncmpauuu.

DIIeKTpU3aLUs TEIL.
JIBa poJia 3NIEKTPUUECKUX 3apsS0B U B3AMMOJECHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOTA.
DIIEKTpOCTaTUYECKAs] HHAYKIHS.
3aKOH COXpAHEHUS JICKTPUUECKUX 3aPSAI0B.
[TpoBOHUKY U AUDIICKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeWCTBHS DIEKTPUYECKOTO TOKA.
. DIEKTPUUYECKUI TOK B KUJKOCTH.
. I'a30BbIM paszpsm.
. I3MepeHune cuiibl Toka aMIepMETPOM.
. I3MepeHne 371eKTpUIeCKOro HANPSKEHUSI BOJIBTMETPOM.
. Peocrar u MmarasuH COIpOTUBIICHUHN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

B3anMopaelicTBHE ITIOCTOSHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXKHOCTH PA3ICICHUS MTOJHOCOB MAarHUTA.
MoienupoBaHr€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT Opcrena.

MarHuTtHoe noJje Toka. DJIeKTPOMarHur.

JleliCTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanue sBiIEHUS JIEKTPOMATHUTHON UHAYKIIHH.

Onbitel Dapajnes.

3aBUCUMOCTH HaIlpaBJICHUSI HHAYKIIMOHHOIO TOKA OT YCIOBUM €r0 BOZHUKHOBEHHS.
DJIEKTPOreHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomuel u onvimol.

o v ks wnN e

9.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITH 110 HAOTIOICHUIO STICKTPU3ALIMH T MHAYKIIMEH U MPU COMPUKOCHOBEHHH.
Hccnenoanne neMCTBUS JIIEKTPUUIECKOTO OIS HA POBOJHUKHN U TUIJICKTPUKH.
COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKaA.

N3mepenne u perympoBaHue CUJIbI TOKA.

N3mepenue u peryampoBaHue HANPSIKEHUS.

HccnenoBanue 3aBUCHMMOCTM  CWJIBl  TOKa, MAYIIETO 4Yepe3 Ppe3Uucrop, OT
CONIPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTbh  JJIEKTPUUYECKOTO  CONPOTHUBIIEHUS
IIPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAJAN IIONIEPEYHOr0 CEYECHUSI U MaTepurala.
[IpoBepka mpaBuiia CI0XKEHUSI HANPSKEHUM IPU MOCJIEA0BATEIIbBHOM COCIMHEHUU
JBYX PE€3UCTOPOB.

[IpoBepka npaBuia A CUIIBI TOKA MPYU MAPAJIIEIbHOM COEIUHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OnpeneneHre MOIHOCTH IEKTPUYECKOT0 TOKA, BBIJAEISIEMON Ha PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA, UAYIIETO YEPE3 JIAMIIOUKY, OT HAIPSIKEHUS
Ha HEW.

Onpenenenne KII/I HarpeBaTens.

HccnengoBanne MarHUTHOTO B3aUMO/ICUCTBHS ITIOCTOSSHHBIX MAarHUTOB.

N3yuenne MarHUTHOTO TMOJsI TOCTOSHHBIX MAarHUTOB NpPH MX OOBEAMHEHUH U
pa3ieiICHUHN.

HccnenoBanue IenMCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aMMOJEHCTBUS KaTYIIKU C TOKOM
Y MarHUTa OT CUJIbI TOKA M HAIlpaBJICHUS TOKA B KaTYIIIKE.

N3yueHne nencTBus MarHuTHOTO TIOJISL HA MPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

N3amepenue KIIJI anekTpoaBUrateibHON YCTAaHOBKH.

OnbIThl IO KUCCIEAOBAHUIO SIBIICHUS 3JIEKTPOMATHUTHOW WHIYKIIMU: UCCIIEIOBAHUE
W3MEHEHUW 3HAYCHUS U HAITPABJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC



Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexanuueckoe BrkeHne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JBIKEHUsA. PaBHOMEepHOe mpsMosmHenHoe IBHkeHue. HepaBHoOMepHOe
OPSIMOJIMHENHOE NBMKeHUE. CpelHssi 1 MTHOBEHHAss CKOpPOCTh Tejla IPH HEPAaBHOMEPHOM
JBHKCHUH.

VYckopenne. PaBHOycKOpeHHOE MpsIMOJMHENWHOE naBuxkeHue. CBOOOJHOE TMaJieHHeE.
OmnbiTel ['anunes.

PaBHOMepHOE ABM>XKEHHE 110 OKpYXHOCTH. [lepuon n yactora oOpamienus. Jluneinas u
yIJI0Basi CKOPOCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHE.

IlepBsiii 3ak0oH HeroToHna. Bropoii 3akon Herotona. Tpetuit 3akon Herorona. IIpunnun
CYyHEPIO3ULIMU CHUII.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMS: cuia TPEHUs CKOJIBKEHUS, CHUJIA TPEHUs
II0OKOs1, IpyTU€e BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOPEHUE CBOOOJHOTO MaJCHHS.
JBmwxenne mranet BOKpyr Comnma. IlepBas kocMmueckas ckopoctb. HeBecomocTs u
IIEPErPy3KH.

PaBHOBecue MarepuanbHOl Touku. AOcCoiOTHO TBEpAOE Teno. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OCBIO BpauieHuss. MoMeHT cwibl. LIeHTp TshkecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmyibe cuiibl. 3aKOH COXpPaHEHUS WMITYJIbCA.
PeakTuBHOE OBMKCHUE.

Mexannueckasi pabota 1 MOIIHOCTh. PaboTta cui TskecTd, ynpyroctu, TpeHus. CBsi3b
sHepruu u padotsl. [loTeHManpHas sHeprus Tea, NOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIM.
IToreHuuanbHasgs >HeEprus cxkartou mpyxuHbl. KunHetmueckas osHeprus. Teopema o
KMHETUYECKOW HEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPTIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHMUeCKOro ABM)KEHHUS Tela OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEHHME MyTel U TPAEKTOPUI JIBH>KEHHSI OJHOTO M TOTO K€ Tela OTHOCUTEIIBHO
pPa3HBIX TEJI OTCUYETA.

N3mepenne ckOpOCTH U YCKOPEHUS TPSIMOJIMHENHOTO IBUKEHUSI.
HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.
HabitoieHue 1BMKEHUs Tella 0 OKPYKHOCTH.
HaGmtoneHne MexaHMYECKUX SIBJICHHMM, MPOUCXOIAIIMX B CHCTEME OTcuéra
«Tenexka» npu e€ paABHOMEPHOM U YCKOPEHHOM JIBU’KEHUHU OTHOCUTENBHO KaOMHETa
(du3uKu.
3aBUCUMOCTb YCKOPEHHUS T€Jla OT MacChl TeJla U ACHCTBYIOIIEH HA HETO CUIIBI.
8. HaOmronmenue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TEJL.
N3menenue Beca Tea pu yCKOPEHHOM JBHKECHUM.
10. [Iepenaua nMnysnbca Mpyu B3aUMOJICUCTBUU TE.
11. [IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOJICHCTBUU TEll.
12. CoxpaHeHHe UMITYJIbCa IPH HEYIIPYTOM B3aHUMOJICHCTBUH.
13. CoxpaHeHHe UMITyJIbCa IPU a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.
14. HaGntogeHne peakTUBHOTO ABUKEHHUS.

o v kW



15.
16.

CoxpaHeHHe MEXaHUYECKOM SHEPTrUU IPU CBOOOAHOM I1aIEHUU.
CoxpaHeHHe MEXaHUYECKOW S3HEPTUU ITPU ABUKEHUU TEJ1A MO/ IEUCTBUEM MIPYKUHBI.

Jlabopamopnsie pabomuel u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa i pa3roHa M JaJIbHEHIIEr0 paBHOMEPHOIO JIBHYKEHUS
[IapUKa WIH TEJIEHKKH.

OmnpeneneHne cpeHEl CKOPOCTH CKOJIBKEHHSI OpycKa WM JIBUKEHHS LIapUKa 10
HaKJIOHHOM MJIOCKOCTH.

OmnpeneneHre yCKOpEHUsl Tejla MPU PaBHOYCKOPEHHOM JBHUKEHUM 10 HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM JBIKEHUU
0e3 HauaIbHON CKOPOCTH.

[IpoBepka rumoresbl: €ciu IMpPU PABHOYCKOPEHHOM JBI)KEHMHM O€3 HadajabHOU
CKOPOCTH IIyTH OTHOCSTCS Kak psJ HEUYETHBIX YHUCEI, TO COOTBETCTBYIOLIUE
MPOMEXYTKH BPEMEHH OJMHAKOBBHI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIIBI HOPMaJIbHOTO
JaBJICHUA.

Omnpenenenre kodhuIeHTa TPEHUS CKOIBKCHUS.

Omnpenenenue XECTKOCTU NPYKUHBI.

Omnpenenenve pabOThl CUIBI TPEHHWS] TPU PABHOMEPHOM JIBIDKEHUH Tela II0
TOPHU30HTAIBHON TOBEPXHOCTH.

Omnpenenenue paboOThl CUJIBI YIPYTOCTU MpPU MOABEME Ipy3a C UCIHOJIb30BAaHUEM
HETOJBUKHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHue 3aKk0Ha COXpaHEHUsI SHEPTUU.

Pa3nen 9. Mexannueckue KoJieOaHUS U BOJIHBI.

KonebarenbHoe npmxeHne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOAHMI: MEepUo/I, 4acToTa,
aMIuMTyaa. MaremaTudecKuii W NPYKUHHBIA MasTHUKH. l[IpeBpaieHue sHepruu mnpu
KOJIeOaTeIbHOM JIBUKEHUH.

3aryxaronue kojie0anus. BeinyXk1eHHbIe kosieOanus. Pesonanc. MexaHn4eckue BOIHBI.
CrolicTBa MexaHW4YeCKUX BOJIH. [IpoonpHbIE M mOMEpeyHbIE BOJHBL. J[TWHA BOJIHBI U
CKOPOCTh €€ pacrnpocTpaHeHus. MeXaHWYeCKue BOJHBI B TBEPAOM TEJE, CEUCMHUYECKUE

BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3Byka. MHGpa3ByK 1 yIbTpa3ByK.
Jemoncmpayuu.

1
2
3
4.
5
6

Habmronenue konebanuii Tea moa IeMCTBUEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Ha6monenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaGnronenue BeIHYKIEHHBIX KOJICOaHMI 1 pe30HaHca.

Pacnipoctpanenue npo10IbHBIX U MTOMIEPEYHBIX BOJH (HA MOICIH).

HaGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI PE30OHAHC.

Jlabopamopnwie pabomul u onvimol.

1.
2.

OnpeneneHre 4acTOThI U EpHUOJia KoJeOaHUH MaTeMaTHYeCKOro MassTHHKA.
Omnpenenenre 4acTOThI U MEPUOJia KoJIeOaHUN MPYKUHHOTO MasiTHUKA.



3. HccnenoBanue 3aBUCUMOCTH TepHoa KOJeOAHUN MOJBEIIEHHOTO K HUTHU Tpy3a OT
JUTUHBI HUTH.
4. VccnenoBaHue 3aBUCMMOCTH TIepHojia KoiaeOaHuil MPy>KMHHOTO MAasiTHUKA OT MAacChl
rpysa.
5. IlpoBepka He3aBUCMMOCTU Teproja KOJeOaHH Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipys3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TNEpHOJa KoJIeOAaHUN MPYKUHHOTO
MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTH MPYKUHBI.
7. V3MepeHue yckopeHusi CBOOOHOIO MaJICHUS.
Pa3nen 10. DiekTpoMarHuTHoe moJjie M 3JIEKTPOMATHUTHbBIE BOJIHBI.
DNEeKTPOMarHuTHOE MoJie. DJIIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. I[Ilkama s7€KTpOMarHUTHBIX BOJIH. MCNONB30BaHUE AJIEKTPOMATHUTHBIX BOJH JJIS
COTOBOM CBS3HU.
DJeKTpOMarHuTHas rmpupoaa csera. CkopocTs cBeTa. BoJIHOBBIE CBOKCTBA CBETA.
Jemoncmpayuu.
1. CBONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomul u onvimol.
1. M3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIbI0 MOOMIIBHOTO TENE(POHA.
Paszpnes 11. CBeroBbIe ABJICHUS.
JIyueBas monens cBera. Mctounnku cera. lIpsiMosMHElHOE pacpOCTpaHEHHUE CBETA.
3armenus Connua u JIynsl. Otpaxkenue ceera. [limockoe 3epkaino. 3aKOH OTpa)KEHUs CBETA.
IIpenomnenue cBera. 3akOH mpesomiieHHs cBeTa. [lonHOe BHYTpEHHEE OTpakKeHHE
cBera. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.
JIunza. Xopx mywedt B smH3e. OnTuyeckas cuctema (oroamnmapara, MHUKpPOCKoNa M
Teneckona. ['a3 kak onTudeckas CucteMa. binM3opykocTs U JaibHO30pPKOCTb.
Paznoxenue Genoro ceera B crekTp. Omnbitel HetoToHa. ClioKeHHE CHEKTPAIbHBIX
uBeToB. Jlucnepcus ceera.
Hemoncmpavuu.
[IpsiMmonuHEHOE paCIPOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Toyuenune n300pakeHHil B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
ONTHYECKUN CBETOBO/I.
Xon iaydeit B coOuparoiiei JInH3e.
Xox 1y4yer B pacCEenBarOILEN JINH3E.
[Toyuenune n300paxeHnii ¢ TOMOIIBIO JINH3.
[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Mopensb ria3za.
11. Paznosxenue 0enoro cBera B CIEKTP.
12. [lomyuenue Oenoro cBera Npu CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomel u onvimol.
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1. HccnenoBaHue 3aBUCHMOCTH yTila OTPaXEHUS] CBETOBOIO JIy4a OT yIJia MaIeHHUs.

2. W3ydeHue xapakTepUCTUK M300paKeHUs IpeIMeTa B INIOCKOM 3epKalie.
Hccnenoanne 3aBUCMMOCTH YIUIa MPEJIOMJIEHUS] CBETOBOIO JIy4ya OT yIJia MaJcHUs
Ha TPAHULE «BO3IYX—CTEKIION.

[Tonyuenne n300paxkeHU ¢ MOMOIIBIO COOMPAIOIIEH JINH3BI.

Omnpenenenre HOKYCHOTO PACCTOSIHUSI K ONTUYECKOM CHITBI COOMPAIOIIEH JIMH3HBI.
OnbITHI IO Pa3NIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITHl IO BOCHPUSITUIO [BETA MPEAMETOB MPU MX HAOIIOJACHUM Yepe3 IIBETOBBIC
bUITBTPHI.

Pa3znes 12. KBaHTOBBIE SIBJICHHS.

OmnsiTel Pezepdopaa u mianerapuas mojenb atoma. Monens atoma bopa. Mcnyckanue
U TIOTJIONIEHUE cBeTa aToMOM. KBaHThI. JIMHEYaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oeta- U ramma-usinydeHus. CTpoeHHE aTOMHOIO siipa.
Hyknonnas monens aroMHoro siapa. M3oromsl. PagnoaktuBHBIE mpeBpaiieHus. llepuon
noJypacnaaa aTOMHBIX sJEp.

SnepHble peakuuu. 3aKOHbI COXpPAHEHHUS 3aps0BOIO M MAacCOBOTO YHCEN. DHEPIus
CBSA3M aTOMHBIX sA11ep. CBsA3b Maccel ¥ sHEpruun. Peaknuu cuHTesa u nenenus saep. Mctounuku
sHepruu ComnHua U 3BE3.

AnepnHas sHepreTuka. [[edicTBUsA paguOaKTUBHBIX U3IyYEHHUN HA JKUBBIE OPraHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4EeHHS U MOTJIOLICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Conextp Bogopoza.

4. HaOmoneHnue TpekoB B kamepe BuibcoHa.

5

6.

w
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PaboTa cuéTunka HOHU3ZHPYIOUIUX U3ITYyUEHUH.
Peructparius nznydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie pabomuel u onvimol.

1. HaGnrogeHue CruIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpPEKOB: U3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY MHyTH (MO

doTorpadusim).

3. W3mepenue paanoakTuBHOro (oHa.

IHoBTOpUTEIBLHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO--0000AIOIMI  MOAYJAb MpeAHa3HAaYeH JUIsl CUCTEMATU3AlMU U
000011IeHHs] TPEIMETHOTO COJIEP)KaHUSI W OMbITa JEATEIbHOCTH, NPUOOPETEHHOIO NpPU
M3YYEHHUU BCEro Kypca (pU3uKH, a Takxke Ui MOJTOTOBKA K OCHOBHOMY IOCYAapCTBEHHOMY
sK3aMeHy 1Mo (HU3uKe sl 00yUJarOIMUXCsl, BHIOPABIINX TOT yUSOHBIHN MPEMET.

[Ipy wW3yyeHHWHM [JAaHHOTO MOXYJSl PEAIM3YIOTCS M CUCTEMATU3MPYIOTCS BHIBI
NEeSATENBbHOCTH, Ha OCHOBE KOTOPBIX OOECreYrBaeTcs JAOCTUKEHUE MPEIMETHBIX U
MeTarpeaAMETHBIX IUTAHUPYEMBIX pe3ynbTaToOB o0y4eHus, bopmupyeTcs
€CTECTBEHHOHAYYHAATPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJOB HCCJIEAOBAHMS SBJICHHM
MPUPOJLI M TEXHUKHU, OBJIAJICHUE YMEHUSIMH OOBACHITH (DU3UYECKUE SBIICHUS, TPUMEHSS
MOJIyYeHHbIE 3HAHUS, peIIaTh 33a/1a4, B TOM YUCJIe KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.



[IprHIMNMATBEHO AEATEIBHOCTHBIM XAapaKTEp JAHHOIO pa3felna peanus3yercs 3a CYET

TOro, 4To 06yan0Hmec;1 BBIITOJIHAKOT 3alaHWA, B KOTOPBIX UM HPCAjIaracTcs:

Ha OCHOBC IIOJIYUYCHHBIX 3HAHUU paciio3HaBaTb WU HAYYHO O0OBSACHATH (I)I/ISI/IIIGCKHG

SBJICHUS B Oprmafomeﬁ Impupoac nu HOBCCI{HGBHOﬁ KHU3HH,

HCIIOJIb30BaTh HAYYHBIC MCTO/IbI UCCIICIOBAHUS CI)I/IBI/I‘IeCKI/IX HBHGHHﬁ, B TOM 4YHUCJIC AJIA

IMPOBCPKHU T'MIIOTE3 U MOJYUYCHUA TCOPCTUICCKUX BBIBOJOB,

O00BACHATH HAaY4YHBIC OCHOBBLI HanOosee BaKHBIX I[OCTI/I)KCHI/Iﬁ COBPCMCHHBIX TGXHOHOFHﬁ,
HAIIpUMCP, IMPAKTHYCCKOI'O HCIIOJb30BaAHUA PA3JINYHBIX HMCTOYHUKOB SHCPIUM HA OCHOBC

3aKOHAa MPEBPALIEHUS U COXPAaHEHUS BCEX U3BECTHBIX BUI0B JHEPIHH.
IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

N3ydyenne ¢u3MK Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI HAMpPaBICHO Ha

AOCTHKCHUC IMIHOCTHBIX, MCTAIIPCIMCTHBIX U IIPCIMCTHBIX O6pa3OBaTeJ'II->HBIX PE3YyJIbTATOB.

B pesynpraTe u3ydyeHus ¢GU3MKM HAa YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHuUsi B

COOTBETCTBUM ¢ pabouedt mnporpammoit Bocnutanus MOY COII n.boGesa-Yua y
oOyuarorierocst 0yyT cpOpMUPOBAHBI CIEAYIOIMINE TUYHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTpUOTHYECKOTr0 BOCIIMTAHMSA

— TMpPOSABJICHUE MHTEpEcCa K HCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCUMCKON
bu3nYecKoil HayKH;

— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpamaaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— FOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJIEHUH O0LIECTBEHHO3HAUMMBIXH TUYECKUX
npo6JieM, CBSA3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JOCTHXKEHUN (PU3HKH;

— OCO3HaHHUE BaXHOCTH MOPAJIBHO--3TUYECKUX IPUHLUIIOB B JEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

— BOCHPUSITHE SCTETUYECKUX KAUeCTB (PU3NUECKON HAYKU: €€ TapMOHUYHOTO TOCTPOCHHMS,
CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IIO3HAHUA:

— OCO3HAHHE LICHHOCTU (PU3NYECKON HAYKH KaK MOIIIHOIO MHCTPYMEHTA MO3HAHMS MUPA,
OCHOBBI Pa3BUTHS TEXHOJOTUM, BAXKHEUIIIEN COCTABIISIIOIIEH KYJIbTYPBI;

— pa3BUTHE HAyYHOM JII0003HATEIBHOCTH, MHTEPECa K UCCIIEI0BATENbCKON 1EITEIbHOCTH;
5) popmupoBaHuA KyJIbTYPbI 310POBbSl H IMOLMOHAJIBHOIO 0JIATONIOTYYMS S

— OCO3HaHHUE LIEHHOCTH 0e30MacHOro 00pasa >KM3HU B COBPEMEHHOM TE€XHOJIOTMYECKOM
MHUpE, BaXKHOCTH TMpaBWJ 0O€30MacHOTO IMOBEIEHUS Ha TpPaHCHOPTE, Ha Joporax, ¢
AIEKTPUUYECKUM U TETJIOBBIM 000PYJOBAaHUEM B JOMAIIHUX YCIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKA PeIEKCUH, MPU3HAHUE CBOETO MpaBa Ha OITUOKY U TAKOTO
K€ TpaBa y Apyroro 4eJaoBEKa;

6) Tpy10BOI0 BOCIIMTAHMS:



e — aKTHMBHOE yYacTHE B PEIIEHUU MPAKTUUECKUX 3a7a4 (B paMKax ceMbH, 00pa3oBaTEIbLHOM
OpraHu3alliyd, Topojda, Kpas) TEXHOJOTHMYECKOW U COLMAJIbHOW HampaBiI€HHOCTH,
TPEOYIOITUX B TOM YHUCIIE U (PU3UICCKUX 3HAHU;

e — MHTEpEC K MPAKTUUCCKOMY M3yUCHHIO MPOdeCcCHii, CBI3aHHBIX C PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HAa MpPUMEHEHUE (U3MUYECKUX 3HAHUW JJIs PEIIeHUs 3a7ad B 00JacTH
OKpY’Karolen cpe/ibl, IJIaHUPOBAHUS TOCTYIKOB U OLIEHKU MX BO3MOXHBIX MOCJIEICTBUN
JUISL OKPY’KAKOIIEN CPEbI;

e — OCO3HaHHUE III00AJLHOTO XapaKTepa KOJIOTHIECKHUX MPOOJIEM U IIyTeH X pelieHus;

e §8) azanTanum K M3MEHSIIOIIUMCS YCJIOBUSIM COUMAJILHOM M IPUPOIHOI Cpebl:

e — TOTPEOHOCTh BO B3aUMOJCHCTBHM IIPH BBIMOJHEHUH HCCIACIOBAHUM U IPOEKTOB
(bU3UYEeCKON HAMPABIEHHOCTH, OTKPHITOCT OTBITY M 3HAHUSAM JIPYTHX;

e — MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO I€SITEIbHOCTD;

e — MOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHMM, B TOM 4YHcie (GOpPMYIUPOBATh HJICH,
MOHSATHUSI, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUAX;

e — OCO3HaHHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKHU;

e — IUTAHUPOBAHHE CBOETO PA3BHUTHS B MPUOOPETCHUN HOBBIX (PM3UYCCKUX 3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATh W BBISBIATH B3aMMOCBS3U TIPHUPOJLI, OOIIECTBA U
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

e —OIICHKA CBOUX JICUCTBHH C Y4YE€TOM BJIMSHUA Ha OKPYKAIOIIYIO CPEay, BO3MOMKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUs mporpaMmbl 10 (HU3MKE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus y oOyuaromierocsi OyayT chOpMUpPOBaHbI MeTaNpeAMeTHble Pe3yJbTaThl,
BKJTFOYAIOIIUE TTO3HABATEIbHBIC YHHBEPCAIBbHBIC YUYCOHBIC JCHCTBUS, KOMMYHHKATHBHBIC
YHUBEpCaIbHbIC YUeOHBIE TCUCTBUS, PETYJIATUBHBIC YHUBEPCAIBHBIC yUeOHBIC ICHCTBHUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble J1ornueckue AeMCTBUA:

e BBISBIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUN);

e YCTAHABIWBATH CYIIECTBEHHbIH TPU3HAK KJIAacCU(UKAIMKA, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

e BBIABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B pacCMaTpUBaeMbIX (paKkTax, JaHHBIX U
HaOJIIOJICHHUSAX, OTHOCAIINUXCS K (DU3UUCCKUM SIBIICHHUSIM;

e BBISBIATh NPUYMHHO--CJICICTBEHHBIE CBSI3U MPU U3YYECHUU (PUBHUECKUX SBJICHUN U
MPOLIECCOB, JAENaTh BBIBOALI C MCIIOJIb30BAHUEM JI€IYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3AaUMOCBS3SX (PU3MUECKUX BEJINYNH;



CaMOCTOSITENIbHO BBIOMpATh CHocod pemieHus ydeOHOW (usmueckod 3amauu
(cpaBHEHHE HECKOJBKHUX BApUAHTOB pPEIICHHUs, BHIOOp Hanbosiee MOIXOJSIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciieqoBarTe/LCKHe 1eiCTBUSA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIBCKUI MHCTPYMEHT MTO3HAHUS;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIAHY OMBIT, HECIIOXKHBII
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBJICHUS;
OLICHUBATh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(POPMAIIHIO, TTOJIYYCHHYIO B X0JI€
UCCJIeIOBAHUSI WM DKCTIEPUMEHTA;

CaMOCTOSATENbHO  (OPMYITUPOBaTh OOOOIIEHWS ¥ BBIBOABI TI0 pe3yJbTaTaM
MPOBEIEHHOT0 HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (PUINYECKUX MPOIIECCOB, a
TaK>K€ BBIIBUTATh MPEITOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHATh Pa3IUYHbIE METOJbI, HHCTPYMEHTBI M 3allpoChbl MPHU MOUCKE U OTOOpE
MH(}OpMaUU WIH JaHHBIX C YYETOM IPEITI0KEHHON yueOHOM (pU3nYecKor 3a/1auu;
aHAJIM3UPOBATh, CACTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIINIO Pa3IMUHbIX
BUJIOB U (hOPM IpE/ICTaBICHMUS;

CaMOCTOSTENIbHO BBIOMpATh ONTUMAJIbHYIO (hOpMY MpEeACTaBICHUS UHPOPMALHUUA U
WJUTIOCTPUPOBATH PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, AUarpaMMaMH, UHOU
rpaguKoi 1 UX KOMOMHAIIUSAMH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

B XOJ€ OOCYXKJEeHHUs y4eOHOro marepuaina, pe3ysbTaToB JabopaTOpPHBIX padOT U
MIPOEKTOR 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK1aeMOM TEMbI M BEICKAa3bIBATh UIICH,
HalleJICHHBIC Ha PEIICHNE 3aa9d U TTOIep KaHue OJ1aroKeIaTeIbHOCTH O0IIEeHNS;
COTIOCTaBIISATb CBOM CYXJICHHS C CYXICHUSMU JPYTUX YYaCTHUKOB JHMAJIOTA,
oOHapy>KUBaTh Pa3IMUME U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCHMEHHBIX TEKCTaX;

MyOJUYHO TPENCTaBIATH PE3YJAbTAaThl  BBITIOJHEHHOTO (DU3WYCCKOTO  OIBITA
(3KCTIepUMEHTA, UCCIICIOBAHNS, TIPOCKTA);

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHANBUIYATbHON pabOThI
IIPY pEIICHUU KOHKPETHOM (PU3MUeCKON MPOOIIEMBI;

IIPUHUMATh LIEJIM COBMECTHOW NEATEIBHOCTH, OPTaHU30BBIBATH ICUCTBUA IO €€
JTOCTIDKCHUIO: PACIIPEACIIATh POJIH, 00CYKIaTh IIPOIIECCHl M PE3YIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh PabOTHI, TOCTUTAs] KAYECTBEHHOTO Pe3ysbTaTa MO CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;
OIICHMBATh KAauyeCTBO CBOETO BKJaJa B OONMH TPOAYKT 1O KPHUTEPHSIM,
CaMOCTOSTEIIEHO C(OPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHUS.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranusanus:

BBISIBJISITH MPOOJIEMbI B JKU3HEHHBIX M YYEOHBIX CHUTyalusiX, TpeOyromux s
penieHus (pU3NIECKUX 3HaAHUI;

OpPUEHTHPOBATHCS B Pa3IMUHBIX MOAXOAAaX MPUHATUS pEUICHUN (MHIMBUIYaJIBHOE,
MPUHATHUE PELICHU B TPYIIE, IPUHATHE PEIIEHUN TPyIIION);

CaMOCTOSITENIFHO COCTAaBJISATh AJITOPUTM pelieHus (GU3MYECKOM 3a7aud WM TUIaHa
UCCIIEJIOBaHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh IIPEIaracMple BapUaHThl PEILICHUH;

Jes1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILIECHUE.

CﬂMOKOHTpOHL, 3MO]_II/IOHaJIbHI)Il7[ HHTEJJICKT.

JaBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IPEAJIaraTh IUIaH €€ N3MECHEHUS;
OOBSCHATh NPUYMHBI JOCTHXKEHUS (HEHAOCTHXKEHHUS) pPE3YyJIbTaTOB JESTEIBHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B ICSITEIIBHOCTD (B TOM YKCJIE B XOJ1 BBIIOJHEHUS (PU3HUYECKOTO
MCCJIEIOBAaHMSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHHUBIIMXCS
CUTYaIlMi, YCTAHOBJIEHHBIX OLIMOOK, BO3HUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEIU U YCIOBUIM;

CTaBUTh c€0s1 HA MECTO APYTOro YeJIOBEKa B XO/I€ CIIOpa WM AUCKYCCUU Ha HAYYHYIO
TEMY, HOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JPYTOro;

MpU3HaBaTh CBOE MPABO Ha OWIMOKY MpU PEIICHHH (PU3NYECKHX 3a]ad WA B
YTBEPXKIACHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATDI

K koHIy o0yuyeHust B 7 Kjiacce npeMETHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YYAIOIUXCS YMEHUI:

UCIIOJIb30BaTh TMOHATHS: (U3UYECKUE M XHUMHYECKUE SBJICHUS, HaOIIOACHUE,
HKCIIEPUMEHT, MOJEJIb, TUIIOTE3a, €AUHUIIBI (PU3NUECKUX BEJIIMYMH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHMSI BellecTBa (TBEPAOE, KHUAKOE, ra3000pa3HOE), MEXaHUIECKOE
IBWKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MpPSIMOJMHEMHOE), TpaeKTopHsl,
paBHOAEHCTBYOIIAas cuia, AedopManus (ympyras, IiacTHYecKas), HEBECOMOCTD,
COOONIAOIINECS COCYbL;

paznuuath ABieHUS (AU@Qy3us, TEImIoBOE JIBUKEHHWE YacTUI[ BEIIECTBa,
PABHOMEPHOE NIBHKEHUE, HEPABHOMEPHOE [BWIKECHHUE, WHEPLMS, B3aUMOICHCTBHUE
TEJI, PABHOBECHUE TBEPABIX TEJ C 3aKPEIUIEHHON OChIO BpAILICHUsI, IIepeiada JaBICHUS
TBEPABIMU TEJIAMH, KUIKOCTIMU U razamu, aTMOoc(epHOe JaBJEHUE, IJIABAHUE Te,
NpeBpaILCHHUs] MEXaHUYECKON SHEPTHH) MO OMMCAHUIO UX XapaKTEPHBIX CBOICTB U Ha
OCHOBE OTIBITOB, JEMOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBICHNUE N3YYECHHBIX (PU3NUECKUX SBJICHUI B OKPYXKAIOLIEM MUpE,
B TOM 4ucie (PU3NYECKUE SBJICHUS B MPUPOE: MPUMEPHI IBUKEHUS C PA3TUUYHBIMU
CKOPOCTSIMU B JKMBOW U HEKUBOU IPUPOJE, NEUCTBUE CWIbI TPEHUSA B IPUPOAEC U
TEXHUKE, BIUSHUE aTMOC(EpPHOTO NaBJICHHs Ha >KUBOM OpPraHu3M, IUIaBaHUE PHIO,



phIUary B TeJie YeIOBEKa, PU ITOM NEPEBOIUTh MPAKTHYECKYIO 33/1a9y B yU4eOHYIO,
BBIJICISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SBICHHM;

ONMKCHIBATh HW3YYCHHBIE CBOMCTBA Tel U (PU3WYECKHUE SBICHUS, HCIOIb3YS
du3nueckre BeTUInHbI (Macca, 00bEM, IIIOTHOCTD BEIIECTBA, BPEMsl, TyTh, CKOPOCTb,
CpeaHss CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TENA, CUJIA TPEHUS, TaBICHUE
(TBEpHOTO TEMNa, KUJKOCTH, Ta3a), BHITAIIKMUBAIONIAS CHJIa, MEXaHWYecKas padoTa,
MOIIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KOA((UIMEHT TMO0JIe3HOTO ACHCTBUS
MEXaHU3MOB, KHHETHYECKasl ¥ MOTEHIIMAIbHAS SHEPIHsl), IPU ONMUCAHUM TIPABUIHHO
TPaKkTOBaTh (HU3UUYECKUN CMBICT HCIONb3YEMBbIX BEJIWYMH, MX OOO3HAUEHUS U
SAVHUIBI (PU3NYECKUX BEIWYMH, HAXOAUTH (OPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BETUYMHY C JAPYTMMH BEIUYHMHAMH, CTPOUTH TpadUKH N3YYCHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3HYECKUE SIBJICHUS M MPOIECChI, HCIOJb3YS
MpaBuJia CJIOKEHUS CUJl (BIOJb OJHOM mpsmMoii), 3akoH ['yka, 3akoH Ilackais, 3aKoH
Apxumena, IpaBWIO paBHOBECHs phlyara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPaHEHHs MEXaHWYECKOM DJHEpPruM, IIPpU OTOM J1aBaTh CIIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3alIMCHIBATH €0 MaTEMAaTUYECKOE BHIPAKECHHUE;

OOBSACHATh (PU3NYECKHE SIBICHMS, MPOIECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE€ CHUTyallull  MNPaKkTUKO-OPUECHTUPOBAHHOTO  XAPAKTEPA:  BBISBISITH
MIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX IIaroB ¢
ornopoii Ha 1—2 U3y4YEeHHBIX CBOMCTBA PU3NUYECKUX SBJICHUHN, PU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THble 3a7auv B -2 JEHCTBUA, HCIONB3YS 3aKOHBI U (POpPMYIIHI,
CBA3BIBAIOIIME (PU3MUECKUE BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBHUS 3aJaud
3alUChIBaTh KPATKOE YCJIOBUE, MOACTABIATh (PU3NUYECKUE BEJIMUUHBI B (POPMYIIBI U
IIPOBOJUTEH PACUYEThl, HAXOJIUTh CIPABOYHBIC JAHHBIC, HEOOXOIUMBIC JJI PEIICHUS
3a/iay, OLIEHUBATh PEATUCTUYHOCTD MOTYYCHHOU (PU3NUYECKON BETUYHHBL;
pacro3HaBath MNPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU TOMOIIU (PU3UIECKUX
METOJIOB, B OINMCAaHWM WCCIEAOBAHUS BBIJICIATh MPOBEPAEMOE MNPEATIOIOKEHUE
(rumotesy), pasznuyaTh U HHTEPHPETHUPOBATH IMOJYUYEHHBIM pe3yabTaT, HaXOJUTh
OIIUOKH B XOJI€ OMBITA, JIEIaTh BBIBOJIBI 10 €r0 PE3YJIbTaTaM;

IIPOBOJIUTH OTIBITHI 1O HAOIOIEHUIO (PU3NYECKUX SIBJICHUIN WK (U3UUECKUX CBOMCTB
Ten: (OpMYIHpPOBATH MPOBEPSIEMbIE MPEATONOXKEHHS, COOMPATh YCTAHOBKY U3
PEAJI0KEHHOTO0 000pYA0BAHUSI, 3aITUCHIBATH X0/ ONIBITa U (DOPMYJIMPOBATH BHIBOII,
BBITIOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHHS, BPEMEHH, MacChl Tena, 00bEMa, CHITBI U
TEMIIepaTyphl ¢ UCTIOJIB30BAHIEM aHAJIOTOBBIX U MU(POBHIX MTPUOOPOB, 3aMUCHIBATH
MoKa3aHusi IPUOOPOB € YIETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
MPOBOJIUTH UCCIICIOBAHKNE 3aBUCUMOCTH OJHOU (PU3UUYECKOU BETUUUHBI OT JPYroH ¢
UCIIOJIb30BAaHUEM  MPSAMBIX  HU3MEPEHUM  (3aBUCUMOCTH TYTH  PaBHOMEPHO
JBHXKYIIETOCS TeJa OT BPEMEHM JIBUKEHHS TEJIA, CUJIbI TPEHUS CKOJIbKEHUS OT BECa
Tena, KauecTBa 0OpabOTKU MOBEPXHOCTEH TENl W HE3aBUCUMOCTH CUJIBI TPEHUS OT
IJIOIIAM COMPUKOCHOBEHMS TE€JI, CUJIbl YOPYrOCTH OT YIJUHEHUS NPYKUHBI,



BBITAJIKMBAIOMICH CHJIBI OT 00BEMa TOTPYKEHHOW YacTU Tela U OT TUIOTHOCTH
KHUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tefla, OT TIJIyOMHBI, Ha KOTOPYIO
NOTPY>KEHO TEeJI0, YCIOBHM IMJIaBaHUs TEJ, YCIOBUM paBHOBECUS pbluara U OJIOKOB),
y4acTBOBaTh B IJIJAHUPOBAHUM Y4YE€OHOTO HCCIEIOBAHUS, COOMpaTh YCTAHOBKY H
BBITIOJHATH U3MEPEHUs, CIEIys MPEAJIOKEHHOMY TUIaHy, (PUMKCUPOBATh PEe3yJIbTaThl
MOJTYYCHHOUW 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B BUJC MPEIIOKEHHBIX TAOIHI] U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yJbTaTaM UCCIIEAOBAHMS;

IPOBOJUTh KOCBEHHBIE H3MEPEHMs] (PU3NYECKUX BEIMYMUH (IMJIOTHOCTH BEIECTBA
KUJKOCTH W TBEPAOTO TENA, CUJA TPEHHUS CKOJBXEHUSA, AABJICHUE BO3/yXa,
BBITAJIKMBAIONIAS CHJIA, JCHCTBYIOIIAs HAa MOrPYKEHHOE B KUIAKOCTh TEJIO,
KO3 (UIIUEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAHU3MOB), CIIEIys MPEAT0KEHHON
WHCTPYKIIMU: TIPU BBINOJHEHUU W3MEPEHUN coOUpaTh HSKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIUHCIIATH 3HAYEHHE NUCKOMOW BEJIMYUHBIL;

coONI0IaTh MpaBWIa TEXHUKM O€30MacHOCTH mpu paboTe ¢ 1adOpaTopHBIM
000py10BaHUEM;

YKa3bIBaTh TMPUHIUIBI JEUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIONTUECS COCY/Ibl, 0aPOMETp, phIuar, MOJABMKHBIN U
HEMOIBM)KHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapakTepru30BaTh MNPUHIUIBI JCHCTBUS H3YUYCHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOPOW HAa WX OMHCAHUA (B TOM YHCIE: MOIUIUIHUKHU, YCTPOMCTBO
BOJONPOBO/JIA, TUIPABINYECKUIN MPECC, MAHOMETP, BICOTOMEP, MOPIIHEBOM HACOC,
apeoMeTp), UCTIOIb3ysl 3HAHUS O CBOWCTBaX (PU3MYECKUX SIBICHUN U HEOOXOIUMBbIE
¢du3nUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANTH MPUMEPHl (HAXOAUTh HMHPOPMALUIO O MpUMEpax) MPaKTUYECKOTrO
WCIIONIb30BaHUS (PU3NYECKUX 3HAHUM B TMOBCEAHEBHOM XU3HU IJIsi OOECIeUEHHs
0e3omacHOCTH TpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUSI 370pOBbsi W COOJIIOJICHUS HOPM HKOJIOTMYECKOTO IMOBEACHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJISITh OTOOP MCTOYHUKOB MH(popmanuu B MHTEpHETE B COOTBETCTBUH C
3a/laHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCA 3HAHUW M NYTEM
CpaBHEHUSI PA3JIMYHBIX HMCTOYHUKOB BBIIETATH HH(POPMAIINIO, KOTOpas SBISETCS
IPOTUBOPEYUBOUN WM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOb30BaTh MPHU  BBIMOJHEHUM YYEOHBIX 3aJlaHUN  HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO COJIEpKaHMs, CIPABOYHBIE MaTepHalbl, PECYpPChl CETH
WNuTtepHer, BrameTh mnpuéMamMu KOHCIIEKTUPOBAHHS TEKCTa, MPEoOpa3OBaHUS
nH(}OpMAaIUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC KPATKHE MTMCHMEHHBIE U YCTHBIE COOOITICHUSI HA OCHOBE 2—3
MCTOYHUKOB MH(pOpMAIIMU PU3NYECKOTO COJICPKAHMS, B TOM YUCIIE MMyOJIUYHO JeNaTh
KpaTKHe COOOIIEHHSI O pe3yjbTaTax MPOEKTOB WM YYEOHBIX UCCIEIOBAHMM, MpHU
ATOM TPAaMOTHO HCIIOIBH30BATh M3YUYCHHBIM TMOHSITHWHBIA ammapar Kypca (hU3uKH,
CONPOBOK/IaTh BHICTYILICHHE MPE3CHTALINE;



MIPH BBHITIOTHEHUH YISOHBIX MMPOCKTOB M MCCIICAOBAHHN PaCIPEIeTsiTh O0SI3aHHOCTH B
IpyIINe B COOTBETCTBUM C MOCTABJICHHBIMHU 3aJjayaMU, CJIECAUTHh 34 BBINOJHEHUEM
IUIaHa JEWCTBUM, aJcKBAaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JESITEIBHOCTH
TPYyNIbl, BBICTPAMBATh KOMMYHHUKATHBHOE B3aMMOJICCTBUE, YYUTHIBasE MHEHHE
OKPY’KAIOIIUX.

K koHy 00yueHust B 8 Ki1acce nmpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

UCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE JIBHXKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUSI BEUIECTBA, KPUCTANIMYECKHE U aMOpQHBIE Tea,
HACHIIIEHHBIH M HEHACBIICHHBIM Tap, BIJIAXKHOCTh BO3AyXa, TeMIeparypa,
BHYTPEHHSISI SHEPTUs, TEIJIOBOUM JBUraTelb, 3JIEMEHTAPHBIN 3JEKTPUUECKUN 3apsi,
AIEKTPUYECKOE I0JI€, TMTPOBOJHUKU U JUDJIECKTPUKH, MOCTOSHHBIA 3IICKTPUUECKHM
TOK, MATHUTHOE TOJIE;

pasznuyaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CXKATHE, TeIJlonepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHHWE, KalWUISIPHBIC SBJICHUSA, HCIApEHUE, KOHJCHCAIUS,
IJIaBJI€HUE,  KpUCTau3auus  (OTBEpAEBaHUE), KWIIEHHE,  TeIUlonepeaadya
(TeTIONPOBOTHOCTh, KOHBEKIIUS, U3IIyYCHUE), DJICKTPU3AIUS TEJ, B3aUMOJICHCTBHE
3apsiioB, NEUCTBUSA BIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MAarHuTOB, JEUCTBUE MAarHUTHOIO TOJISI HA MPOBOJHUK C TOKOM, 3JE€KTPOMAarHUTHAs
WHJYKIMUSI) 1O OMNUCAHUIO MX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (DU3NYECKUX SIBIICHUN B OKPY>KAIOIIIEM MUDE,
B TOM 4Hclie (pU3MyecKkue SBJICHHUS B TPHUPOJE: TMOBEPXHOCTHOE HATSIKEHUE U
KaWUSIPHBIC SIBJICHUS B TPUPOJIC, KPUCTALIBI B mpupoje, usnydeHue CosiHIla,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra,
ANIEKTPUYECKUE SIBJICHUS B arMmocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMJIH, JAPeid MOII0COB, POJIb MATHUTHOTO TOJIS ISl )KU3HHU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM TMEePEBOIUTh MPAKTUUECKYIO 3a7a4y B yUeOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PUBHUUECKUX SIBJICHUIA;

OMUCHIBATh U3YYEHHbIC CBOMCTBA Tel U (U3WYECKUE SIBJICHUS, UCIOIb3Ys
¢du3ruecKre BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
yAelibHasi TEIJIOEMKOCTh BEIIECTBA, VYJAEJNbHAs TEIJIOTa IUIABJICHUS, YJEJIbHAs
TEII0Ta NMapooOpa3oBaHMs, ylelbHas TEIUIOTa CrOPaHUs TOIUIMBA, KOA(POUIIMEHT
MOJIC3HOTO JCHCTBUSI TEIUIOBOM MAIIMHBI, OTHOCUTEIbHAS BIAXXHOCTh BO3]yXa,
ANEKTPUUYECKUN 3apsij, CUJla TOKa, AJIEKTPUUYECKOE HAMPSKEHUE, COMPOTUBIICHHE
MPOBOJIHMKA, YAEIbHOE COMPOTHBJICHHE BeElecTBa, paboTa W  MOIIHOCTH
AIEKTPUYECKOTO TOKA), MPU OMUCAHWUN MPABUIBLHO TPAKTOBATh (YU3UUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMUMH, 0003HAYCHUS U €AMHUIIBI (DU3UYECKUX BEJIUYHMH, HAXOUTh
dbopmyIibl, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMU BETUYUHAMH,
CTPOUTH TpaUKN N3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYHH;
XapaKTEepU30BaTh CBOMCTBA Tel, (U3UYECKUE SIBJICHUS M MPOIECCHI, MCIOJb3YS
OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO--KHHETUUECKON TEOpUH CTPOCHMS BEIECTRA,



NPUHLUI CYNEPHO3UIMK TNOoJIEH (Ha KAaYeCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsana, 3akoH Oma Juisl ydacTka Lend, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEHHs
SHEPrUM, IIPU ITOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA M 3aMUCHIBATh €rO
MaTeMaTU4YECKOE BBIPAKEHHUE;

OOBSCHATH (PU3MUYECKUE TMPOLIECCHl M CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE
CUTyauuu IIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
PUYUHHO-CIIE/ICTBEHHBIE CBSI3H, CTPOUTHh OOBACHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢
onopoi Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUU, (PU3MUECKUX 3aKOHOB
WU 3aKOHOMEPHOCTEM;

pemath pacu€THble 3amadd B 2—3 JEHCTBUS, HCIONb3YS 3aKOHBI U (HOPMYIIBI,
CBs3bIBAIOIIME (PU3MYECKHE BETUYMHBI: HAa OCHOBE aHajM3a YCJIOBUA 3aJadd
3aIUChIBATh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK JAHHBIX Ul PEIICHUSA 3a0a4H,
BbIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE [Tl €€ PEIICHUs, TIPOBOAUTH PACUETHI
M CpaBHMBATh IIOJYYEHHOE 3HAUYC€HHE (PU3MYECKON BEIUYMHBI C HW3BECTHBIMU
JAHHBIMH;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOKHO PELIUTh MPU TOMOLIM (PU3UUECKUX
METOZ0B, MCIIOJIb3ysd  OINKWCAaHUE  HCCIECIOBAHMSA, BBIACIATH  IIPOBEPIAEMOE
IIPEATIOJIOKEHNE, OLCHUBATh IPABUIIBHOCTh IOpsJKAa IPOBEACHUSA HCCICAOBAaHUS,
JEJaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI 110 HAOIIOICHUIO PU3NYECKUX SIBIEHUHN WIH (PU3UUECKUX CBOWCTB
Ten (KanWUIpHBIE SBJICHUS, 3aBUCHMOCTb JIaBJICHUS BO3AyXa OT €ro oObéma,
TEMIIEPATYpPbI, CKOPOCTU IPOLIECCa OCTHIBAHUA M HArpeBaHUs IPU U3IYYEHHUH OT
[[BE€Ta U3Ty4aroniei (Mmoriaomaromieil) moBepXHOCTH, CKOPOCTh UCIAPEHUs BOJbI OT
TEMIIEPATYPbl KUJIKOCTH W IUIOIIAAM €€ IIOBEPXHOCTH, DJIEKTPU3alMs Tel |
B3aUMOJEHCTBUE DIEKTPUUYECKUX 3aPsI0B, B3aUMOICUCTBUE ITOCTOSHHBIX MATHUTOB,
BU3YQJIM3allisl MArHUTHBIX II0JIEH IOCTOSHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOIO
MoJiAs Ha TPOBOJAHUK C TOKOM, CBOMCTBA 3JICKTPOMAarHuTa, CBOWCTBA
ANEKTPOJBUTATENSl  IMOCTOSIHHOTO  TOKa):  (popMylnupoBaTh  MpOBEpSiEMbIE
MPEANOJIOXKEHNUs, COOMpaTh YCTAHOBKY W3 NPEIJIOKEHHOIO0 000pYyI0BaHUA,
OMMCHIBATH XOJ ONBITA U (POPMYIIUPOBATH BBIBOBI;

BBIITOJIHATD MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOW BIIAJKHOCTH BO31yXa,
CHJIBI TOKa, HANpsOKEHUS C MCIOJIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB M AATYUKOB
(¢u3MUEeCKUX BEJIMYMH, CPAaBHUBATh PE3YJIbTAThl M3MEPEHHH C Y4YETOM 3aJlaHHOMN
a0COJIIOTHOM NOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOU (PU3MUECKOW BEJIMUMHBI OT APYTOH C
WCIIOJIb30BAHUEM MPSIMBIX H3MEPEHUH (3aBUCUMOCTb CONIPOTUBIIEHUS IPOBOJHUKA OT
€ro JUIMHBI, INIOLIA1 MONEPEYHOr0 CEYEHUS U YIEIBHOIO CONPOTUBIICHUS BELIECTBA
IPOBOJHHUKA, CHWJBl TOKA, HAYIIETO YEpe3 MNPOBOJHUK, OT HANpsHKEHUS Ha
IIPOBOJHUKE, HCCIIEIOBAHUE IOCIENOBATENBHOTO W MAPAJIIENBHOTO COEAUHEHUN
MIPOBOJHMKOB): TJIAHUPOBATh HCCIIEOBaHHE, COOUpaTh YCTAHOBKY M BBIMIOJIHATH
U3MEpEHUs, CleAys MPeII0KEHHOMY TIaHy, GUKCUPOBAThH pe3yIbTaThl MOJYyYEHHON



3aBHCHUMOCTH B BHJE TaOiIuI] U TpaduKoB, JAelIaThb BBIBOABI IO pe3yibTaTaM
WCCIIETOBaHMS;

IPOBOJUTH KOCBEHHbIE U3MEpPEHUs (PU3NYECKUX BEIUYMH (y/eNIbHAs TeITUIOEMKOCTh
BEIIECTBA, COMPOTUBIICHUE TPOBOJHUKA, pad0Ta U MOITHOCTH JIEKTPUUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHHs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIYS
MPEJIOKEHHOW UHCTPYKIIUHU, U BHIYUCIISTH 3HAUCHHUE BETTUUHHBI;

coONo/IaTh TMpaBWiIa TEXHUKKM O€30MacHOCTH mpu pabdoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOICTB € OMOpPOI Ha MX OMUCAaHUS (B TOM YHUCIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIepMETP, BOJBTMETpP, CUETUYHUK AIEKTPUUECKOU
SHEPTUU, DJIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTeIbHBIC AJIEKTPOIPUOOPHI
(mpuMepsbl), 3JIEKTPUUECKUE MPEIOXPAHUTEIH, 3JIEKTPOMATHUT, 3JIEKTPOJIBUraTellb
MOCTOSIHHOTO TOKAa), HWCIONIb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKHX SBICHUN U
HE00X0auMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUECKHE YCTPOMCTBA U M3MEPHUTENbHBIE MPUOOPHI 1O
CXEMaM U CXEMaTHUYHBIM PUCYHKaM (’KMJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETP, ABUTATEIb BHYTPEHHETO CIOPAHHUs, 3JIEKTPOCKOII, pEOCTaT), COCTABIATh
CXEMBI JJIEKTPUUECKHX LIETMel ¢ MOCIe0BaTEIbHBIM U MapaJUICTbHBIM COSAMHEHUEM
AJIEMEHTOB, pa3uyas yCIOBHBIE 0003HAYEHUS SJIEMEHTOB AJIEKTPUICCKUX LIETICH;
OPUBOJAUTH MPUMEPHl (HAXOAUTh HMH(POpPMALMIO O NpUMEpax) MPaKTUYECKOro
UCTIOJb30BaHUsl (DPU3MUECKUX 3HAHUN B IOBCEAHEBHOW KU3HU JUIsl OOEcreueHus
0e3omacHOCTH TpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXPAaHEHHUsI 370pPOBbsi W COOJIIOICHUST HOPM DKOJIOTMYECKOTO TMOBEACHUS B
OKpYXaroUIen Cpee;

OCYIIECTBIIATh MOUCK HMH(popManmu (usnueckoro coaepkanusi B MHTepHeTre, Ha
OCHOBE HMMEIOIIMXCS 3HAHUN U NMyTEM CpPaBHEHUS IOIMOJIHUTENbHBIX HMCTOYHUKOB
BBIICTISITh MH(GOPMAIIUIO, KOTOpasl SIBISETCS MPOTUBOPEUMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIONIb30BaTh MPH  BBHIMOJHEHWH YYEOHBIX 3aJaHUN  HAYYHO--TIOMYJISPHYIO
JUTEpaTypy (PU3NYECKOTO COJECp)KaHUsS, CIPAaBOUYHBIE MaTepuaibl, PECYpChbl CETH
WuTepHer, BiageTb NpuéMaMyd KOHCIIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHus
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

Co371aBaTh COOCTBEHHBbIE MUCHMEHHBIE M KPATKHUE YCTHBbIE COOOIIEeHMs, 00001Ias
MH(POPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PU3UYECKOTO COAEPIKAHUS, B TOM YHUCIIE
nyOJIMYHO TPEACTABIATh PE3YNbTaThl IMPOCKTHOM WM  HCCIEI0BATEIbCKON
JESITeIbHOCTH, TIPY 3TOM I'PaMOTHO MCIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN anmapar
Kypca (HU3HUKH, COMPOBOXKIATh BRICTYINICHHE TIPE3CHTAIINEH;

IpU BBIIOJIHEHUU YYEOHBIX TMPOEKTOB W WCCIEIOBAHHMHA (PU3NYECKUX IMPOIIECCOB
pacnpeenaTb 00s13aHHOCTH B TPYIINE B COOTBETCTBUH C IOCTABICHHBIMU 3a/1a4aMH,
CIIEIUTh 3a BBINOJHEHHEM IUIaHAa NIEUCTBUNH M KOPPEKTUPOBATH €ro, aJeKBaTHO



OLICHUBATb COOCTBEHHBIN BKJIIag B  ACATCIBHOCTbL  TI'PYIIIbI, BbICTPAUBATDH
KOMMYHHKAaTHBHOC BBaHMOI[GfICTBHe, IMPOABJISAA TOTOBHOCTD pa3pCuiaThb KOH(l)J'II/IKTBI.

K xoH1ly 00yueHusi B 9 kiacce mpeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

WCIIONBL30BaTh MOHSTHUS: CUCTeMa OTCYE€Ta, MaTepualibHasi TOYKA, TPACKTOPHS,
OTHOCHUTEIIBHOCTH MEXaHUYECKOTIO JIBYDKCHMS, nedopmManms (ynpyras,
IJIacTUYecKas), TPEHHEe, IEHTPOCTPEMUTEIIBHOE YCKOPEHHE, HEBECOMOCTh H
Meperpy3Ku, IEHTP TSHKECTH, aOCOTIOTHO TBEPJOE TEINO, HEHTP TSIKECTH TBEPJIOTO
Teja, paBHOBECHE, MEXaHWYeCKHEe KOJeOaHWsT M BOJIHBI, 3BYK, HH(Pa3ByK H
YABTPa3BYK, 3JEKTPOMATHUTHBIC BOJIHBI, IIKajda 3JEKTPOMATHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U JABHO30PKOCTh, CIIEKTPHI UCITYCKAHWS W TIOTJIOMIEHUS, aibda-,
0eTa- ¥ raMMa-u3JIy4eHHUs, U30TOIIbI, sJepHast SHEPreTHKA;

pasznyarh sIBJICHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJUHEHHOE JBM)XCHUE,
PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE  JBUKEHHE, CBOOOJHOE mMaJcHuEe  Ted,
PAaBHOMEPHOE JIBUKEHUE 110 OKPYXHOCTH, B3aWMOJICUCTBUE TEJ, PEAKTHUBHOE
NBIKEHUE, KOJie0aTeIbHOE JIBIXKCHUE (3aTyXaloIIUe U BBIHYKICHHBIE KOJeOaHus),
pE30HAHC,  BOJIHOBOE  JIBUKEHHME, OTPaXCHUE  3BYKa,  MPSMOJUHEHHOE
pacnpocTpaHEHHUE, OTPAKCHUE W TMPEJIOMJIICHHWE CBETa, IIOJHOE BHYTPEHHEE
OTpaXKEHHUE CBETA, PA3JIOKEHUE OEJIOTO CBETa B CIIEKTP M CIIOXKEHUE CIIEKTPaIbHbIX
IIBETOB, JUCIEPCHUS CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTh, BO3HUKHOBEHUE
JIMHENYATOro CIEKTpa M3Jy4YEHHUs) MO ONHUCAHUIO UX XApaKTEPHBIX CBOWMCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (DHU3UUECKOE SIBJICHHUCE;

pacIio3HaBaTh MPOSABICHUE U3YUYCHHBIX (PU3MYECCKUX SBJICHUM B OKPYKAIOIIEM MHUPE
(B TOM uyucne (Qpu3MYECKUE SBJICHUS B MPUPOJE: MPWIMBHI U OTJIUBBI, ABUKECHHE
minaHer CoJIHEYHOM CHUCTEeMbl, PEAKTUBHOE JIBUKEHUE IKUBBIX OPraHU3MOB,
BOCTIPUSITUE 3BYKOB KHMBOTHBIMHU, 3€MJIETPSACEHHE, CEMCMUUYECKUE BOJIHBI, IIYHAMHU,
9X0, I[BETa TEJ, ONTHYECKHUE SBICHHS B NIPUPOJIC, OHOJOTHMUECKOE IEHCTBHUE
BUJIUMOTO, YIbTPa(UOJIECTOBOTO M PEHTTEHOBCKOTO U3JIYYCHUM, €CTECTBEHHBIM
paauoaKTUBHBIN (POH, KOCMHUYECKUE JIyYHd, PAJUOAKTUBHOE U3TYyUYCHHUE MPUPOIHBIX
MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3JTyYEHUN HA OPTaHU3M YeJIOBEKa), TPU STOM
MIePEBOJUTh MPAKTUUECKYIO 3a/1auy B yUeOHYIO, BBIJICIATh CYIIICCTBCHHBIC CBOKMCTBA
(mpuzHaku) GU3NIECKUX SIBJICHUM;

OMUCBHIBATh U3YYEHHBIC CBOWCTBA Tel U (U3WUYECKUE SIBJICHUS, UCIOIb3Ys
dbu3uYeckre BeIMUYUHBI (CpeaHsIs U MTHOBEHHAS] CKOPOCTh TeJla ITPU HEPaAaBHOMEPHOM
JBU)KEHUH, YCKOPEHHE, NIEpEMEILICHHE, MTyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHUS, CUJia
YOPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOTHOTO MaJICHHUS, BEC TEIa, UMITYJILC TEa,
HUMITYJIBC CUJIBI, MEXaHUYeCKasi paboTa U MOIIHOCTb, TIOTCHIIUATILHAS YHEPTUS Tela,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIMATbHAS SHEPTHUsl CXKATOU MPY>KUHBI,
KUHETUYECKash JHEpPrus, IOJHAs MEXaHUYecKas OJHEprusi, MNepuoJ M dYacToTa
KoJieOaHuil, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTh CBETa,
MokKaszaTejb TPEIOMJICHHUS Cpedbl), IPH ONUCAHWUK TPABWIHHO TPAKTOBATh
(U3UYECKHI CMBICIT UCTIOJIB3YEMBbIX BEIUYMH, 0003HAUYCHUS U €UHULIBI (DU3UYECKUX



BEJIMYWH, HAXOIUTh (POPMYIIBI, CBS3BIBAIONINE AAHHYIO (DU3UYECKYIO BEIHYUHY C
IPYTUMU BEIIMYMHAMU, CTPOUTH TrpadUKH M3YYCHHBIX 3aBUCUMOCTEH (HU3UMYECKUX
BEJIMYMH;

XapaKTepHU30BaTh CBOMCTBA Tell, PU3NYECKUE SBJICHUS U MPOIIECCHI, UCIIOJIb3YS 3aKOH
COXpaHEHUS YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, IPUHIIUI CYNEPIO3UIIUN CHII,
MPUHITUIT OTHOCUTENIbHOCTH [amwiesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHCHHS
UMITYJIbCA, 3aKOHbl OTPAXEHUSI W TMPEIOMIICHUS CBETa, 3aKOHBI COXpaHEHUs
3apAIOBOIO M MacCOBOTO 4YHCEN MpU SAJIEPHBIX pEaklusX, MpU ITOM J1aBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3aITUCHIBATh €0 MAaTEMAaTUYECKOE BhIPAKEHUE;
OOBSACHATH (PM3MUECKUE TPOIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMiii  MPAKTUKO-OPUCHTHUPOBAHHOTO  XapakTepa: BBIABIATH MPUYNHHO--
CJIEICTBEHHBIE CBSI3H, CTPOUTH O0BsICHEHNE U3 2—3 JIOTHYECKUX IIAroB C OMOPOM Ha
2-3 W3y4YCHHBIX CBOMCTBA (U3MUECKUX SABJICHUM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJaud (OMUpAIOIIMEcss Ha CHUCTEMY U3 2—-3 ypaBHEHHUM),
WCITONTB3Ys 3aKOHBI U (hOPMYJIBI, CBSA3BIBAIOIINE (PU3NUECKUE BEIIMYMHBI: HA OCHOBE
aHajM3a yCJIOBUS 3a/1a4d 3alKChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEAOCTAIOIINE
WIKM W30BITOYHBIC JaHHBIC, BBHIOMPATHh 3aKOHBI U (POPMYIIbI, HEOOXOIUMBIE IS
pEIIeHMS, IPOBOIUTE PACUETHI M OIEHUBATH PEATUCTUIHOCTD IMOJTYYECHHOTO 3HAYCHHUS
(bU3UYECKON BEIIMUUHBIL;

pacno3HaBaTth MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX
METOJIOB, HCIIOJIb3ysl ~ ONKCAHME  HUCCIEJAOBAHUS, BBIIETATH  IPOBEPSIEMOE
IPEANOI0XKEHNEe, OLICHUBATh MPABHIBHOCTh TOPSAJIKA MPOBEJACHUS HMCCIEIOBAHUA,
JIeNaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIBTATHl HAOIOACHHUHN U OTIBITOB;
MIPOBOJIUTH OTIBITHI 11O HAOJIOICHUIO (PU3NUYECKHUX SBJICHUHN WIIH (PU3UICCKUX CBOWCTB
Ten (M3ydeHne BToporo 3akoHa HeloToHa, 3aK0Ha COXpaHEHUs SHEPTHH, 3aBUCUMOCTD
nepuoja KoseOaHuii MPy>KMHHOTO MasTHUKA OT MAacChl Ipy3a U KECTKOCTH MPY>KUHBI
M HE3aBUCUMOCTb OT aMIUIATYABl MaJbIX KOJeOaHWH, TNPSIMOJUHEHHOE
pacmipoCTpaHEHHE CBETa, Pa3oKEeHHE OEoTo CBETa B CIIEKTP, M3yUYEHUE CBOWMCTB
M300paKeHUsI B INIOCKOM 3€pKajie U CBOMCTB M300pakeHus IpeaMeTa B coOuparoniei
JUH3E, HAONIOJICHWE CIUIONIHBIX U JIMHEHYaThIX  CIEKTPOB  W3IIYYCHHS):
CaMOCTOSTENIbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOrO Habopa 00OpymOBaHWS,
OTHCHIBATH XOJI OIBITA U €TI0 PE3YNbTATHI, (HOPMYIUPOBATH BHIBO/IBI;

IIPOBOJUTEH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX HU3MEPEHUH, ONPEACIssl CpeaHee
3HAUYCHHUE M3MEPSIEMON BENMUYMHBI ((POKYCHOE PACCTOSTHUE COOWpAIOIIEH JIMH3BI),
000CHOBBIBAThH BHIOODP criocoOa u3MepeHus (M3MEpUTEIHLHOTO TpUdopa);

MIPOBOJIUTH MUCCIEAOBAHUE 3aBUCHUMOCTEN (DU3NYECKUX BEJIUYHMH C UCIIOJIH30BAHUEM
NPSIMBIX W3MEPCHHH (3aBUCHMOCTh ITyTH OT BPEMEHH TPU PaBHOYCKOPCHHOM
JIBIDKEHU O3 HavYaJlbHOW CKOPOCTH, TepHoja KoieOaHWid MaTeMaTHYeCKOTo
MasTHHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAKCHHs CBETA OT yIJja MaJeHus u
yTriia IpeIOMJICHHS OT YIJIa TIaJIeHus): TUITAHUPOBATh UCCIIEIOBAHNUE, CAMOCTOATEILHO
coOupaTh yCTaHOBKY, (DMKCHUPOBATh pPE3yJbTAaThl IOJYYCHHOW 3aBHCHMOCTHU



¢u3HUecKX BETUYHMH B BUE TaOIHI] U rpadMKOB, J€JIaTh BHIBOJBI 10 Pe3yJbTaTaM
HCCIICIOBAHMS;

IIPOBOJINTh KOCBEHHBIC H3MEPEHHUS (PU3MUECKUX BEIUYUH (CPEIHSS CKOPOCTh H
YCKOpPEHHE TejJa MPU PaBHOYCKOPEHHOM JIBMIKEHHH, YCKOPEHHE CBOOOJIHOTO
najeHus, )XECTKOCTh MPYKUHBI, KOAPOUIIMESHT TPEHUS CKOIBKCHHSI, MEXaHUIECKas
paboTa ¥ MOIITHOCTh, YACTOTA U MEPUO]T KOJICOAHUH MATEMATHIECKOTO U TIPYKUHHOTO
MasSTHUKOB, OINTHYECKass CHJa COOMpAIOIIeH JHMH3BI, pPaguOaKTUBHBIN (OH):
MJIaHUPOBATh U3MEPEHUsI, COOUPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHSTH
U3MEPEHMUS, ClIeys NPEII0KEHHOW MHCTPYKIIMU, BEIYUCIIATh 3HAYCHUE BEIIMYUHBI U
aHaJM3UPOBaTh TMOJYUYECHHBIE PE3YJIbTAaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
U3MEPEHN;

coOyoaTh TNpaBuja TEXHUKM OE€30MacHOCTH Mpu padore ¢ J1abopaTOpHBIM
000py10BaHUEM;

pasyinyaTh OCHOBHBIC MPU3HAKU M3YUECHHBIX (DU3UYECKUX MOJIEeH: MaTepualibHas
TOYKa, a0COJIIOTHO TBEPJIOE TEJIO, TOUCUHBI MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A,
MJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAsI MOJICJIb ATOMHOTO SI7pa;

XapaKTepru30BaTh MPUHIUIBI JCHCTBUS H3YyUYCHHBIX MNPUOOPOB M TEXHHUYECKUX
YCTPONCTB C OMOpPOM Ha HX ONHCaHUs (B TOM 4YHUCJE: CHUAOMETP, IaTYUKU
MOJIOKEHUS, PACCTOSIHUS W YCKOPEHUsS, pakeTa, 03XOJIOT, OYKH, MEePUCKOII,
dboToanmapaT, ONTHYECKHUE CBETOBO/IbI, CIIEKTPOCKOT, I03UMETP, kKaMepa BuibcoHa),
UCIIOJIb3YSI 3HaHUSI O CBOMCTBAX (PM3MUECKUX SBICHUN U HEOOXOUMBbIe (hU3NUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTUYHBIE PUCYHKHU U3YUEHHBIX TEXHUYECKUX YCTPOUCTB,
M3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTUUYECKUX MPOIECCOB MPU PEIICHUU yueOHO--
MPaKTUYECKUX 3a/a4, ONTUYECKUE CXEMBbI JIJIsl TOCTPOSHUSI N300paKEHUH B MJIOCKOM
3epKajie U COOMparoIieH JIMH3E;

IPUBOJIUTH MPUMEPHl (HAXOAUTh HH(POPMAIMI0O O TMpUMEpax) HPAKTHYSCKOTO
WCTIONB30BaHus (PU3UYECKUX 3HAHWN B TOBCEIHEBHOM XW3HU [JIsi OOECIeueHUs
0e30macHOCTH MpU OOpalleHuH ¢ OpudopaMu M TEXHUYECKUMU YCTPONCTBAMH,
COXpAaHEHHSI 3JI0POBbSI W COOJIFOACHUS HOPM DKOJIOTHYECKOTO TOBEACHUS B
OKPYKaIOIIEH CPELE;

OCYIIECTBJIATh, TOUCK HHGopMammu (usudeckoro conepxkanusi B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYST TTOMCKOBBIM 3ampoc, HAXOAUTh MYTH OIpeeICHUs
JIOCTOBEPHOCTH TIOJIydEHHOW HHQOpMAIlMM Ha OCHOBE HMMEIOIIUXCS 3HAHUU U
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB;

WCIIOJIB30BaTh TPU  BBIMOJHEHWW YYEOHBIX 3aJlaHWl  HAYYHO--TIOMYJISIPHYIO
TUTEPATYpy (PU3MUECKOTO COJEepP)KaHMs, CIPABOYHBIE MaTEpHaNIbl, PECYPCHI CETH
WNutepuer, Bianerh mnpuéMaMyd KOHCIEKTHUPOBAHMUS TEKCTa, MPeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/71aBaTh COOCTBEHHBIE MICHbMEHHBIE U YCTHBIE COOOIIEHNS Ha OCHOBE MH(GOPMAIIHH
W3 HECKOJbKUX HMCTOYHUKOB (PU3MUECKOTO COJEpKAHUS, MyOJIMYHO TMPEACTABISTH
pe3yJbTaThl IPOCKTHOM MJIU UCCIIEA0BATEIBCKON NEATEIBHOCTH, IPYU ’TOM TPAMOTHO



MCIIOJIb30BaTh M3YYCHHBIH MOHATHIHBIN ammapar u3ydyaeMoro paszaena (Gpusmku u
COTPOBOXAATh BBICTYIUICHHE MpEe3eHTalueld ¢ yu4€TOM OCOOCHHOCTEH ayAuTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie IIpakTuuyeckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1.@u3uka u e€ poJib B NO3HAHUU OKPYKAIOLIEr0 MUpa
bubnnoreka IIOK
11 dusiika - HayKka o MpHpoze 2 https://m.eds00.ru/7f416194
bubnnoreka IIOK
12 DH3MICCKHE BEMHHIbI 2 L https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]I TO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3nea 2.IlepBoHayasbHble CBeleHUS O CTPOCHUH BellecTBa
bubnuoreka [IOK
2.1 1
CTpoeHHe BellecTsa https://m.edsoo.ru/7f416194
99 JIBr>kKeHre U B3aUMOJICCTBUE YaCTHI] 5 1 bubmorexa [JOK
' BELIECTBA https://m.eds00.ru/7f416194
but6mmoreka [IOK
2.3 A 2
TPETATHHIE COCTOARMA BetectBa https://m.edsoo.ru/7f416194
Hroro no pasneny 5
Paznen 3./IBukenne u B3auMojaeiicTBue TeJl
bu6nuoreka [IOK
3.1 M 3
CXAMITHECKOE JIBIDEIIE https://m.edsoo.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 1 bubmorexa [IOK

https://m.edsoo0.ru/7f416194
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Bbubnuoreka LIOK

3.3 Cruna. Bt cun 14 2 https://m.eds00.ru/7f416194
Uroro no pazueny 21
Pa3znen 4./laByieHne TBEPABIX TeJl, JKUAKOCTE U ra3oB
41 Hasnenue. [lepenaua naBiaeHust TBEPIABIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edso0.ru/7f416194
bu6nmmoreka [IOK
42 JlaBieHne KuKocTh > https://m.eds00.ru/7f416194
bu6mmoteka [IOK
4.3 Atmocheproe nassenne 6 https://m.eds00.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE y 3 bubnmnoreka HOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Utoro no pazneny 21
Pa3nes 5.PaGora u MOIIHOCTb. DHeprus
bu6nuoreka [IOK
> Pabora u momEoCTS 3 1 https://m.edso00.ru/7f416194
bu6nuoreka [IOK
2 IT 1
> POCTRIE MEXAHMIMBT > https://m.edsoo.ru/7f416194
bubmmoreka [IOK
. M 4 1
53 CXAHITHECKA SHEPTI https://m.edsoo.ru/7f416194
Uroro mo pazneny 12
Pa3nen 6.Ha3zBanmue
HTroro 0
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12

8 KVIACC



https://m.edsoo.ru/7f416194
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KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/n P Konrpoabnbie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1.TemioBble iBJ1eHUSA
bu6nmoreka [IOK
11 i 7
CTpoetiiie i1 CBOMCTRA BelliecTna https://m.edso0.ru/7f4181ce
bubmnoreka IIOK
1.2 T 21 1
CTIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2.2/iekTpudecKkne ¥ MAarHUTHBIE SIBJIEHUS
21 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnmnoreka HOK
' W UX B3aUMOJICICTBHE https://m.edsoo.ru/7f4181ce
. . bubmmorexa [JOK
2.2 [TocTOSIHHBIN IEKTPUUYECKUIN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bubmmoteka [IOK
2.4 4
DCKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
9 KIIACC
HaumeHoBaHHe pa31eioB H TeM KosimuecTso yacos
Ne ni/m DJIEKTPOHHBIE
NMPOrpamMMbI Bcero Kontpoabnbie IIpakTunyeckue
(undposbie)
padoThI padoThI



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

o0pa3oBaTte/ibHbIE
pecypchl

Pa3zgea 1.Mexauunueckue iBJICHUA

11 MexaHn4YecKoe ABUKEHUE U CIIOCOOBI €T 10 bubmuorexa [JOK
' OIUCAaHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaanmozericTere Ten 20 https://m.eds00.ru/7f41a4a6
bubmuorexa [JOK
1.3 10
3aKOHBI COXAHCHHS https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40

Pa3zgen 2.Mexannueckue KoJe0aHUA U BOJHBI

2.1 Mexanuueckue KoneGaHus 7
2.2 MexaHn4ecKre BOJTHBI. 3BYK 8
Hroro no pasneny 15

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Pa3znen 3.3ﬂeKTpOMaFHI/ITHO€ 1OJI€ U 3JICKTPOMATrHUTHBLIC BOJIHBI

31 DIEeKTPOMarHuTHOE MOJe U 5 bubnmnoreka [JOK
' 9JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paszneny 6
Paznen 4.CBeToBbIe sIBJI€HUS
4.1 3aKOHEBI PacIpOCTPaHCHHUS CBETA 6 bubmorexa TIOK
' pacupoctp https://m.edsoo.ru/7f41a4a6
bu6nuoreka [IOK
4.2 JI 6
WH3BI ¥ ONTHYECKHUE TPHOOPHI https://m.edsoo.ru/7f41a4a6
b K
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 nommorexa [10

https://m.edsoo.ru/7f41a4a6
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Uroro no pazneny 15
Pa3znen 5.KBaHTOBLIE IBJICHUSA
bu6nuoreka [IOK
A1 nu 4 1
) CIyCKaHHUE U MOTJIOIICHHE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
bu6nuoreka [IOK
52 (CTpoetiife ATOMHOTO 1pa 0 1 https://m.edso0.ru/7f41a4a6
bu6nuoreka [IOK
>3 AAnepisie peaxii ! 1 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 17
Pasnen 6.11oBTOpuTE/IbHO-00001a0 1M MOAY.Ib
[ToBTOpEeHMNe U 006001IEHUE COACPIKAHUS bubnuorexa [HOK
6.1 9 2
Kypca ¢husuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 3 27
IMOYPOYHOE IIJTAHUPOBAHHE
7 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpouabnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 ®dusuka — Hayka o npupoje. SBieHus 1
MIPUPOJIbI
Ouznyeckue sIBICHUS 1
du3nuecKre BeIMUYUHbBI U UX U3MEPEHUE 1



https://m.edsoo.ru/7f41a4a6
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VYpok-uccnenosanue "M3mepenne

4 TEMIIepaTyphl IPHU MOMOIIIH KUJIKOCTHOT'O
TEPMOMETPA U IaTYMKA TeEMIIepaTypsl”

5 Mertobl Hay4HOTO TTO3HaHUA. Onucanue bu6nmoreka [IOK
(U3HUYECKUX SIBJICHU C TIOMOIIBIO MOJEIIEH https://m.edsoo.ru/ff09f72a
Ypoxk-uccienoanue "[IpoBepka runoTesbl:

5 JANBHOCTP MOJIETA IMIApUKa, MTYIICHHOTO
TOPU3OHTAIILHO, TeM OO0JIbIIE, YeM OOJIbIIIe
BbICOTA IMycKa"

Crtpoenue BemiecTBa. ONBITHI,
7 JTIOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHE bubmorexa [OK
p P https://m.edsoo.ru/ff09fe0a
BEIIICCTBA
8 JIBMDKEHUE YaCTHUII BEIICCTBA bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OMnbITHI 11O

9 HaOII0/IEHUIO TETUIOBOTO PACIIUPEHUS
ra3oBy

10 ArperaTHble COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

11 O0606111eH1Ee 110 pasaeny «[lepBoHayanbHEIE bubnnorexa LIOK

P y P https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHUU BEILIECTBA»

12 Mexanunyeckoe aBukeHue. PaBHoMepHoOE U bubnuotexa [JOK
HEPaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6

but6mmoreka [IOK

13 CxopocTh. Equnuiier ckopoctu

p JUTHHI p https://m.edsoo.ru/ff0a079c

14 Pacuer myTH ¥ BpeMeHHU ABMKEHUS bubmmorexa TIOK

y P https://m.edsoo.ru/ff0a0ae4
Bbubnuoteka LIOK
15 Nueprusa. Macca — Mepa HHEPTHOCTH T 1

https://m.edsoo.ru/ff0a0c10
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IInotHOCTE BemiecTBa. Pacuetr Macchel 1

but6mmoreka [IOK

16 o0beMa Tesa o ero IIOTHOCTU https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1. pabora «Onpeaenenue
IJIOTHOCTHU TBEPIIOTO TEa
18 Pemenue 3anau mo teme "I1moTHOCTD bu6nuoreka [IOK
BenjecTaa” https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepuCTHKa B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas padota «/3yuenue
20 3aBUCHUMOCTH pacTsbKeHHS (nedopmarun)
MIPYKUHBI OT MIPHIOKCHHOHN CHITBI)
21 SABnenue Tarorenus. Cuna TsHKECTH
CBs13b MEX]ly CUJION TSAKECTU U MAcCO
22 tena. Bec tena. Pemenne 3agad mo teme bubmmorexa LOK
"Crina TsecTi" https://m.edsoo.ru/ff0a1778
93 Cuna TsKecTH Ha JPYTUX IUIaHEeTax. bubmuoreka [JOK
Pu3nYecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubnmnoreka [JOK
24 Hsmepetiite ciut. JlntamomeTp https://m.edsogru/ff0a18cc
bubnmnoreka [JOK
25 Bec Tena. Hesecomocts https://m.edsogru/ff0a1778
26 CnoxxeHue IByX CHJI, HallpaBJIEHHBIX MO bubnmoreka [JOK
OJIHOM IIpsiMOi1. PaBHOACHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70
97 Pemrenue 3agad mo reMme
"PaBHonelicTByrOmas cuin"
28 Cuna TpeHus u e€ BUAbL. TpeHue B IpUpoe bubnmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGoparopHas pabota «3yuenue bubmuoreka [JOK

3aBUCUMOCTHU CUJIbI TPCHHUA CKOJIBKCHHUA OT

https://m.edsoo.ru/ff0alcc8
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CHJIbI IAaBJICHUSA U XapaKTepa
COIMpHUKaCarOIInXCA HOBerHOCTefI))

Pemenue 3amau Ha onpeencHue

30 PaBHOJICHCTBYIONICH CHUIIbI
Pemenue 3anau no remam: «Bec Tenay,
31 «I"padpuueckoe nzobpakeHne cuim», «CHIIbI, bubmmorexa [JOK
. https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CHIT»
KonrponsHas pabora no remam:
39 «MexaHunueckoe qBUxKeHue», «Macca,
IJIOTHOCTBHY, «Bec tenay, «['paduueckoe
n3o0pakeHue crn, «CHUIbD»
33 Hasnenne. CriocoObl yMEHBIIICHUS U bubnmnoreka [HOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue ra3a. 3aBUCMMOCTb JIaBJICHUS raza bubnmnoreka [HOK
oT 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [Tepenaua naBiieHUst TBEPIBIMU TEIIAMH, bu6mmoreka [IOK
JKUJIKOCTSIMH U razamMu. 3akoH [lackains https://m.edsoo.ru/ff0a25b0
JlaBlieHHE B )KUJIKOCTH U T'a3e, BEI3BAHHOE bu6nuoreka [IOK
36 .
JIGICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau no reme «/laBneHue B bubmmorexa [JOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826
but6mmoreka [IOK
38 Coobmarompecs cocynst https://m.edsoo.ru/ff0a2970
39 I'mnpaBnuueckuii mpecc bubmmorexa LOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiIHEBON KUIKOCTHBIM
Hacoc
41 ATMmocdepa 3eMiu ¥ IPUYUHBI €€ bu6muoreka [JOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne bubmorexa [TOK

https://m.edsoo.ru/ff0a2b5a
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43 N3mepenune atmocdepHoro aaBieHus. OmbIT bu6muoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
m 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubnnoreka HOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe gaBiieHne bubnmoreka [JOK
Ha pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anaq mo Teme " AtmocdepHoe
naBieHue"
47 JleiicTBHE XKUAKOCTU U Ta3a HA IOTPYKEHHOE bubnmnoreka [HOK
B HUX T€JIO. ApXHUMeJIoBa CUiia https://m.edsoo.ru/ff0a3276
JlaboparopHast pabota «OnpeneneHue
48 BBITaJI'I)KI/IBI;IOILIepﬁ CHUIBI, I[eiII)CTBonmeﬁ Ha bubmorexa LOK
https://m.edsoo.ru/ff0a33fc
TEJ0, IOTPYKEHHOE B )KUJIKOCTh
JlaboparopHast paboTta 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH Beca TeJa B bubmuotexa [JOK
BOJIE OT 00bEMA MOTPYKEHHON B KHUIKOCTh https://m.edsoo.ru/ff0a3514
4acTH Tena»
bu6mmoreka [IOK
50 llnaparite Tex https://m.edsoo.ru/ff0a3a96
JlaGoparopHas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WIN KOHCTPYHUPOBAHUE JIOAKHU U
onpeJereHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaM: «IInaBanme
52 cynoB. BoznyxomnnaBanue», «JlaBienue bubmmorexa [TOK
B https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUIAKOCTEH U Ta30B)»
53 KonTponbHas pabota mo Teme «JlaBnenue
TBEPABIX T, KUAKOCTEH U Ta30B»
but6mmoreka [IOK
>4 Mexarmeckas pabota https://m.edsoo.ru/ff0a3f82
55 MomrocTs. EqUHUIBEI MOIHOCTH buGnnorexa [JOK

https://m.edsoo.ru/ff0a3f82
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VYpok-uccnenoBanue "PacyéT MOIIHOCTH,

% pa3BuUBaeMoOM pH Mo IbEME 1o JiecTHULE" L
57 [Ipocteie Mexanu3mbl. Poruar. PaBHoBecue
CHWJI Ha pblyare
Prervaru B TexHuke, OBITY U IPUPO/IE.
58 JlaGopaTopHas paborta «};Iccni;())BaHHe 0.5 bubmmorexa [JOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI PaBHOBECHS pPbIYara
59 Pemenue 3ama4d mo Teme «Y CIIOBHUS bubmnoreka IIOK
PaBHOBECHSI pbI4yara» https://m.edsoo.ru/ff0a48a6
Koaddunuent monesnoro aecTeus
60 Mexanu3ma. Jlaboparopuas pabora 0.5
«M3mepenune KIIJI HakKIOHHOM IIIOCKOCTHY
61 Pemenue 3amau mo treme "Pabora, bubnnoreka IIOK
momHocTh, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubnmnorexka HOK
MOTEHIMAIbHAS YDHEPTUSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEeHUsI MEXaHMUECKOW YHEPTUU brmmorexa LTOK
https://m.edsoo0.ru/ff0a4360
YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTaNIbHOE OIpe/ieIeHHE
64 H3MEHEHUSI KHHETUUECKON U ITOTSHIINAILHOU 1
SHEPTUU MMPHU CKATHIBAHUU TEJA T10
HaKJIOHHOM TI0CKOCTH"
65 KonTponbnas pabora no teme «Paborta u
MOIIHOCTb. DHEPTUS»
66 PezepHblil ypok. Pabora ¢ TekcTamu 1o bubmmoreka [JOK
Teme "MexaHnueckoe JIBHKeHHe" https://m.edsoo.ru/ff0adee6
Pesepubrii ypok. Pabota ¢ Tekctamu mo
67 teme "JlaBieHue TBEPABIX Tell, KUAKOCTEH 1 bubmmorexa TIOK

razos"

https://m.edsoo.ru/ffOa4ffe
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PesepBHbIit ypok. Pabora ¢ TekcTamu 1o

68 1
teme "Pabora. Momuocts. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 3 12
8 KIIACC
KosnuuyectBo 1yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOU TEOPUH U UX ozbngme 1 Bubmmorexa LIOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mogenu TBEPIOTO, )KUJIKOTO U bu6mmoreka [JOK
3 . 1
ra3000pa3HOr0 COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIKOTO U
4 ra3o00pa3HOro COCTOSIHUI BelllecTBa Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYIISIPHO-
KHMHETHYECKOU TEeOpUH
bu6mmorekxa [{OK
5 K 1
PHCTAIIHHCCKAC H aMOpPHbIC Tea https://m.edsoo.ru/ff0a5800
5 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubnnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIMpeHne U CxKaTUe 1 bubmmorexa [OK
P p https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsi3b TEMIIEPATYpPHI CO 1

CKOPOCTBIO TCINIOBOT'O ABUXKCHUSA YaCTHUL]
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9 Buyrpennss sueprus. CiocoObl U3MEHEHUs bubnuoreka [JOK
BHYTPEHHEHN SHEPrun https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
10 Bragr rentonepeain https://m.edsoo.ru/ff0a6412
Ypoxk-kondpepenuus "l[Ipakrruueckoe
11 I/IfHOJIBSO]i)iHII)/Ie :GHJIOBIE)IX CBOIICTB BEIIECTB bubmmorexa [IOK
https://m.edsoo.ru/ff0a65c0
Y MaTEpPUAJIOB B IEJISIX dHEProcOepeeHus "
12 KonuuectBo TemnoTel. Y aenpHas bubmuoreka [JOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHEeHHE TEIII0BOTO OanaHca. bubmmorexa [IOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnast pabora "HccnenoBanue
14 SIBJIe}fI/ISI TI;HHO§6MeHa npu CMleIIHI/IBaHI/II/I bubmorexa HOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsiueit BOJIBI
Pacuer konuuecTBa TEMIOTHI, HEOOXOUMOTO
15 JUTSL HATPEBAHUSA Tela U BBIIEISEMOTO UM
MIPHU OXJIKICHUH
16 JlaGopatopHas pabota "OnpezneneHue bubnuorexa [JOK
yAEJIbHON TEMJI0EMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTUIMBa. Y IeJbHas TEIIoTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpAECBaHUE
18 KPHUCTAJUIMYECKUX TeJl. Y AebHas TeIoTa bubmmorexa [JOK
https://m.edsoo.ru/ff0a71d2
TIJTaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yeIbHON TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHIEHCALINS. bubnnorexa [JOK
Hcnapenune https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas temnora bubnmoreka [JOK

napooOpa3oBaHUs M KOHICHCAIIMH.

https://m.edsoo.ru/ff0a786¢
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22

23

3aBUCHUMOCTD TEMIIEPATypPhbl KUTIEHUS OT
aTMoc(hepHOro JaBICHHUS

Bnaxunocts Bo3ayxa. JlabopaTopHas pabora
"OnpeneneHne 0OTHOCUTEILHON BIAXKHOCTH
BO3/IyXa"

Pemenue 3amay Ha onpeeneHue BIaKHOCTH
BO3JIyXa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

24

[TpuHUIMTIBI PAaOOTHI TETIOBBIX ABUTATENCH.
[TapoBas Typ6uHa. /[Burarenb BHyTpEHHETO
CropaHus

25

26

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEbI
3aKOH COXpaHEHUs U MPEBPAILCHHs SHEPTUU
B TEIJIOBBIX ITPOLIECCAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"TenoBele ABIeHNA. 3Menenne
arperaTtHbIX COCTOSTHUH BeriecTBa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a83f2

28

29

30

Kontponbnas padota nmo teme "TermnoBbie
saBJeHUs. MI3MeHeHne arperaTHbIX COCTOSIHUM
BerecTsa"

Onexrpuszauus Tei. [[Ba poga
JNEKTPUUYECKUX 3apsI0B
Ypok-uccienoBanue "IneKkTpusanus Tel
WHAYKIMEN U TIPA CONIPUKOCHOBEHHUH"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a86ae

31

32

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

DnekTpuueckoe nose. HanpskeHHOCTh
aneKTpudeckoro nosst. [puHmun
CYTIEPIO3UIINH IEKTPUUECKUX MOJIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a
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Hocuremn QJICKTPHUYCCKUX 3apsA10B.

33 .
DneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOIHUKY U TUAIEKTPUKHU. 3aKOH bubnnoreka [JOK
COXpaHEHUSI DJIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1au Ha mpUMEHEHUE CBOMCTB bubnmoreka [JOK
AIIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIIOBUS €T0
36 cymecTBoBaHus. MIcTOYHUKHN bubmorexa HOK
i ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUIECKOTO TOKA
37 JleficTBUSI SIEKTPUUYECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue
38 AIIEKTPUUYECKOTO TIOJISI HAa TIPOBOJHHUKH U 1
TUAJICKTPUKA"
39 DNEKTPUUECKU TOK B METaJUIAX, KUJKOCTSIX bubnunoreka [JOK
U rasax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKas ernb U €€ COCTaBHbIC YacTH
41 Cuia Toka. JlabopaTtopHas pabora 05 bu6mmoreka [JOK
"Usmepenue u peryaupoBaHue CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuueckoe HanpshkeHue. BonbTmerp.
42 JlaboparopHas pabota "H3mepenue u 0.5 bubmmorexa [TOK
PATOPHAS P P ' https://m.edsoo.ru/ff0a9e14
pErylIupOBaHUE HAMIPSKEHUS
43 ConpoTuBiieHUE MPOBOJHUKA. Y AEITBHOE bubmuorexa [JOK
COIIPOTHUBIICHHUE BELLECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTtopHas paboTta "3aBUCUMOCTh
44 AJIEKTPUIECKOTO COTIPOTUBIICHUS 1 bubnmnoreka [JOK
MPOBOJHUKA OT €T0 JUTMHBI, MIOIIAIN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CeUeHus: U MaTepuana”
45 3aBUCHUMOCTD CUJIBI TOKA OT HANPSIKCHHUSL. bubnmoreka [JOK

3akon Oma 1S yyacTka Lenu

https://m.edsoo.ru/ff0aa44a
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JlaGopatopHas pabota "HccnenoBanue
3aBHCHMOCTH CHJIBI TOKa, HAYIIETO Yepes

bubmuoreka [JOK

46 Pe3UCTOp, OT COIPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapaieIbHOE
COCIMHEHUS ITPOBOTHUKOB
JlaGopaTtopHnas padota "IIpoBepka npaBuia
48 CJIO’KEHU S HAPSHKEHUN MpU bubmuoreka [JOK
MOCJIEIOBATEIbHOM COEIUHEHUHU JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlaGopaTtopHas padora "IIpoBepka npaBuia
49 JUTS CEIJ'IBI 1;OKa ipn napanJP;enLIP;OM ’ bubmmorexa [JOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUU PE3UCTOPOB
50 Pemenue 3amau Ha mpumeHenue 3akoHa Oma bubmmoreka [JOK
JUISL Pa3JIMYHOTO COCAMHEHUS TPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH ANEKTPUUECKOTO TOKA. bubnunoreka [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
59 JlaGopatopHas pabota "OnpezneneHue bubnnorexa [JOK
paboThl ¥ MOLTHOCTH JIEKTPUUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNIeKTpUUYECKHE e U MOTPEOuTeNn
53 aJIeKTpUYecKoil sHepruu B ObITy. KopoTkoe bubamorexa [OK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "OnekTpuuecKkue 3apsabl. 3apsSKEHHbIC Tela bubmuorexa [JOK
" X B3aumoeiicTBus. IlocToIHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUYECKHUI TOK"
KonTponbhas pabota no teme
55 "DnekTpuUecKue 3apsabl. 3apsHKCHHbBIC Tena bubnmoreka [JOK
U UX B3auMoaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKUM TOK"
56 ITocTossHAEBIE MAarHUTHI, UX B3aUMOJICHCTBIIE
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57 VYpok-uccnenosanue "M3ydenue nonei 1 bubnnorexa [JOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnauTtHoe nojie. MarauTHoe nose 3eMiId 1 bubmuorexka [JOK
€ro 3HaueHHue JUIA )KU3HU Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruutHoe nosie
59 ANEKTPUYECKOro Toka MaruutHoe moiie buGmmorexa LIOK
https://m.edsoo.ru/ff0ac1d?
KaTYIIKH C TOKOM
[IpumeHneHue 31eKTPOMarHuToOB B TEXHUKE.
60 JlaboparopHas padota "M3ydeHue nericTBUs 0.5 bubmmorexa [JOK
i | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOT'O TOJIsl Ha IPOBOAHUK C TOKOM
DNeKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.
Wcnonb3oBanue anekTpoaBUraTesieil B
. bubmuoreka [JOK
61 TEXHUUYECKHUX YCTPONCTBAX U HA TPAHCIIOPTE.
\ https://m.edsoo.ru/ff0ac86¢c
JlaboparopHnas padota "KoHCTpyrpoBaHue U
u3ydeHue padoThl dNeKTpoBUraTens”
62 OnpiTel dapanes. 3aKOH MEKTPOMArHUTHOM
nHaykuun. [Ipasuino Jlenna
Onekrporerepatop. CriocoOb! MOTyYeHUS
63 ANEKTPUUECKON SHEPTUU. DIIEKTPOCTAHLIUU
Ha BO30OHOBJIIEMBIX MCTOUYHHKAX SHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME
"DneKTpuuecKue U MarHUTHBIE sABJICHUS"
65 KonTponbhas pabota no teme bubnuorexa [IOK
"DNeKTpUYECKNe U MAarHUTHBIE SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o bubmuorexa [IOK
teme "TeroBble siBIeHUs" https://m.edsoo.ru/ff0accse
67 PesepsHslit ypok. Pabota ¢ Texctamu 1o bubnnoreka [JOK
TeMe "[10CTOSHHBIN 2IEKTPUUECKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHbIii ypok. Pabora ¢ Tekctamu mo

TeMe "MaraurtHeie sBiIeHus"
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OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 2 14.5
9 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Mexanndeckoe ABHKEHUE. MatepuaibHas 1
TOYKA
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bu6mmoteka [IOK
MEXAHUYECKOTO JIBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOJIMHEHHOE JBUKEHUE 1 bubmorexa LHOK
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSAMOIMHENHOE IBHKECHUE. 1
CpenHsisi U MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHeitHOEe paBHOYCKOPEHHOE 1 bubnuoreka [JOK
JBUKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh PSIMOJIMHEHHOTO
6 PaBHOYCKOpEHHOTo ABIMKeHus. ['papuk 1
CKOpOCTH
JlaboparopHnast pabora "OnpeneneHue
7 CKO peHI/IfI) Tenall3 npu aBHOpc§0 €HHOM 1 1 bubmorexa [TOK
YEROP PP . YEROP " https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH
8 CoOonuoe nanenue ten. OneiTel annnes 1
PaBHOMEpHOE IBH)KEHUE TIO OKPYKHOCTH.
9 [Tepuo 11: ‘{aC”fOTa obpa CHHHPJ};)I;(HeﬁHaH u 1 bubmorexa LOK
pHoL pati ' https://m.edsoo.ru/ff0ae176
YTJIOBast CKOPOCTH
10 [leHTpOCTpEeMUTENHHOE YCKOPCHHE 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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Bbubnuoteka LIOK

11 IIepBb1it 3ak0oH HproToHa. BekTop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmmoreka [IOK
PaBHoOpelicTBYrOIIAs crita https://m.edsoo.ru/ff0ae72a
. bubnmnoreka HOK
13 Tperuii 3akon Hetotona. Cynepno3unus cui https://m.e dSO(I)l.ru /026982
14 Pemenue 3a1a4 Ha NPUMEHEHUE 3aKOHOB bubnmnoreka HOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna yupyrocti. 3akon Tyka ﬁ;?ggggg;grou/}:maecaz
16 Pemenue 3anay no teme «Cuma ynpyroctu»
17 Jlaboparopuas pabota «OnpeneneHue bubnmoreka [JOK
KECTKOCTHU IIPYKUHBD https://m.edsoo.ru/ff0aee28
bubnmnorexka HOK
18 Cura Tperis https://m.edsog ru/ff0af738
bubnmnorexka [HOK
19 Pemenue 3anau no reme «Cuiia TpeHUs» https://m.e dsogru /#0afa26
20 JlabopaTtopHas pabota "OnpeneneHue bubmuorexa [JOK
KO3 PUIIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenue 3amaa mo teme "3akonsl HeroToHA. bubmmorexa [JOK
Cuna ynpyroctu. Cuna tperus" https://m.edsoo.ru/ff0afb8e
99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypok-koupepenius "J[BuKeHUE TEI BOKPYT
23 rpaBuTalinoHHoro neHTpa (ConHevnas
cucrema). ['anaktuku"
24 Pemenne 3amay mo reme "Cuita TSHDKECTH U bu6nuoreka [IOK
3aKOH BCEMUPHOTO TATOTECHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHUueCKasi CKOPOCTb. bubmmoteka [JOK

HesecomocTs u neperpysku

https://m.edsoo.ru/ff0af33c
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PaBHOBecue MaTepUaIbHONW TOUKHU.
AbcomotHO TBEpAOE Teno. PaBHOBecHe

bu6nuoreka [JOK

26
TBEPOTO TeJIA C 3aKPEIUIEHHON OCBIO https://m.edsoo.ru/ffOafe36
BpallleHUs
27 MowmeHnT cuinsl. LeHTp TspKECTH
08 Pemenue 3amau mo reme "MOMEHT CHIBL bu6nuoreka [IOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
29 "MexaHn4YeCKOe IBIKEHNE bubmorexa LOK
Ny . https://m.eds00.ru/ff0b0408
B3aumopeiictBue ten
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa LIOK
N ' https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue Ten"
Nmnynbc Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YIPYroe u bubmmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYNpPYroe B3auMOJICHCTBUE
Pemrenue 3anau no reme "3akoH coxpaHeHUs bubmuoreka [JOK
32 \
HMITyJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHuus "PeakTBHOE IBHKEHUE
B IIPUPOJIE€ U TEXHUKE"
bu6nuoreka [IOK
34 M 0
CRAHMHACCKAT paboTa H MOIHOCTE https://m.edsoo.ru/ff0b0a84
35 PaboTa cutbl TSKECTH, CHITBI YIIPYTOCTH U bubnmoreka [JOK
CUJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
Jlaboparopnas pabota «Onpenenenue
36 paboThI CUITBI TPEHUS TIPU PABHOMEPHOM
JBUKEHHUH TeJa MO0 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 Cs3b dHEprun U paboTel. [loTeHnanbpHas

SHEprus



https://m.edsoo.ru/ff0afe36
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Kunernueckas sneprus. Teopema o

but6mmoreka [IOK

38
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHUs SHEPTHH B MEXaHHUKE
40 Jlaboparopnas pabota «/3ydeHue 3aKkoHa bubnmoreka [JOK
COXPAHEHUS SHEPTUID) https://m.edsoo.ru/ff0b12fe
KonebarenpbHoe ABMIKEHHUE U €TO bubmuorexa [JOK
41
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
42 3aryxaromue kojaebanus. BoiHyX/1eHHbIE bubnmnorexka HOK
KoJiebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTrueckuil U Npy>KUHHBIA MAsITHUKA
Ypok-uccnenoBanue «3aBUCUMOCTD TIEPHOIA
44 KOJIEOAaHUI OT KECTKOCTH II WHBI 1 MAaCCBhI Bubmaorexa ITOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnieHue 3HEPrun IPH MEXaHHYECKUX
KOJIEe0aHUIX
JIaGoparopHas padora «OmpeneieHue
46 ‘{aCTOI")H)I Hpne Ifo a Kone6aim71 i HHHOTO bubmorexa HOK
PHOZ pyx https://m.edsoo.ru/ffOblaec
MasgTHHUKA)
JIaGoparopHast padbora «IIpoBepka
47 HegaBI;IchZocmpne noja Ifonegaﬂnﬁ rpysa bubnnorexa LIOK
PHOA py3a, https://m.edsoo.ru/ffOb197a
MOABEIICHHOTO K HUTH, OT MacChl Tpy3a»
Mexanuueckue BoJIHBL. CBOUCTBA
48 MeXaHUYeCKUX BOIH. [IpogonbHbIE U bubnnorexa LIOK
- PO https://m.edsoo.ru/ff0b21fe
MTOTICPEYHBIC BOJTHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpOM Tene. CelicMuueckue BOIHbI"
50 3ByK. PacnipocTpanenue u oTpakeHHEe 3ByKa
51 Ypoxk-uccnenoanue "Habmonenue

3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"



https://m.edsoo.ru/ff0b0c32
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https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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I'poMKOCTB 3ByKa U BBICOTA TOHA.

52 o
AKyCTUYECKHUI pe30HaHC
53 VYpok-koHpepeHius "YIbpTpa3sByK U bubnmnoreka HOK
MH(]Pa3BYK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
54 "3akoHbl cOXpaHeHus. Mexanndyeckue bubmmorera LOK
PAHCHITL https://m.eds00.ru/ff0b25f0
KoJ1e0aHus U BOJIHBI
KonTponbHas pabota mo Teme "3aKoHbI
55 coxpaHeHus. MexaHu4yeckue KojaeOaHus u
BOJIHBI"
DNeKTpOMarHuTHOE MOoJIe. bubnuoreka [JOK
56
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanne bubnmnorexka HOK
3JIEKTPOMATrHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ffOb2fe6
cBs3u"
VYpok-uccnenosanue "M3ydeHue cBONUCTB
59 AJIEKTPOMArHUTHBIX BOJIH C TTOMOIIIBIO bubmmorexa [JOK
p | https://m.edsoo.ru/ffOb2c6c
MOOWIBHOTO TenedoHa
60 Pemrenue 3a1au Ha onpeeneHne 4acToThl U
JUTHHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DneKTpoMarHuTHasi IpUpoa CBeTa. bubnuotexa [JOK
CxopocTts cBeTa. BonHoBBIE CBOMCTBA cBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsmonuneitHoe
62 acripoctpaHeHue cBeta. 3armenust CoHIA 1 bubmorexa [TOK
pacnpocip ’ https://m.edsoo.ru/ff0b3658
JlyHsl
3aKoH oTpakeHus cBeTa. 3epkana. Pemenue
Bbubnuoteka LIOK
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKCHHS

CBCTa

https://m.edsoo.ru/ffOb38c4
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IIpenomiieHne cBeTa. 3aKOH NPEIOMIICHUS

but6mmoreka [IOK

64
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
65 Hcnonbs30Banme MOJTHOTO BHYTPEHHETO bubmorexa LHOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKCHUS B ONTHYECKUX CBETOBOAAX
JlabGopaTopHas padora "HccienoBanue
66 3aBUCHMOCTH YTIJIa IPEJTOMIICHUSI CBETOBOTO
Jy4a OT yIJia NMajieHus Ha TpaHule "BO3IyX-
crexsio""
Ypok-koHpepernus "Vicnons3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnnoreka IIOK
68 JInnzel. OnTHYecKas Cujia JTUH3BI
https://m.edsoo.ru/ffOb3f2c
bubnnoreka IIOK
69 [TocTpoenue n300pakeHU B TUH3aX
P P https://m.edsoo.ru/ff0b444a
JlaboparopHas pabdota "Omnpenenenue
70 ¢box EHOFg aCCpTO}IHI/I}I " OII)ITquCKOﬁ CHJIBI bubmmorexa LOK
Y Ii " https://m.edso0.ru/ff0b4206
coOuparoIen JTHH3BI
71 VYpok-koudepenius "OnTuyecKre TNH30BbIC bubmuoreka [JOK
npudopsI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 xak ontuueckas cucrema. 3peHue bubmmorexa [TOK
- 9P https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jlepexts 3penns. Kax
COXpaHUTh 3peHue"
Pasnoxxenue 6enoro ceera B crieKTp. OMBITHI
74 Herotona. CrnoxeHne CrieKTpalibHbBIX [[BETOB bubmmorexa [JOK
' P H ' https://m.edsoo.ru/ffoc0f4c
Jucnepcus ceera
75 JlaGopatopnas pabora "OnbITh O bubaunorexa [IOK

pasioKeHuIo O6eJI0ro CBeTa B CIEKTp U

https://m.edsoo.ru/ff0cOe2a
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BOCIPUATHIO LIBETA IPEIMETOB IIPH UX
HaOJI0ICHNH uepe3 BETOBbIe (GUIbTPHI"

Ypoxk-npaktukym "BosiHOBBIE CBOMCTBA

76 CBeTa: qucriepcusi, MHTephepeHIus u
nudpaxus’”
77 OmnsiTel Pesepdopaa u miianerapHas Mozeib bubnmoreka [JOK
aToMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOTJoeHNe CBeTa aTOMOM. bubnmnoreka [HOK
KBantsl. JIuHeidaTbie CIEKTPBI https://m.edsoo.ru/ff0c144c
80 VYpok-nipaktukyMm "HabnrogeHue criekTpoB bubnuorexa [HOK
ucryckanus'" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHUIBI bubmorexa LHOK
https://m.edso00.ru/ff0c1672
82 Crtpoenue atomHoOro siipa. Hykinonnas bubmuorexa [JOK
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIC ipeBparnieHus. F30Torbt ]r?tlj[lgsnlpllr?:;(si?r?}:f Oclald
84 Pemtenue 3amay mo reme: "PanqnoakTUBHEIE bubnuoreka [IOK
npespanieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
86 Ypok-koupepenius "PagnoakTHBHBIE bubnuotexa [JOK
W3JIy4EHHS B IPUPOJAE, MEAUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakiy. 3aKOHbI COXpPaHEHUS bubmuoreka [JOK
3apsAI0BOTO U MacCCOBOTO YHCET https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b Macchl bubnuotexa [JOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau mo teme "SnepHbie peakiun"
90 Peakuuu cunTe3a U neneHus saep. bubnmoreka [JOK

Ncrounuku sHeprun ConHua U 3BE37

https://m.edsoo.ru/ff0c1e88
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VYpoxk-koHpepenuus "SnepHas sHepreTUKa.

91 JlercTBUSA paguOAKTUBHBIX U3Iy4YEHUN Ha
YKUBbIEC OpraHUu3MbI"

[ToaroroBka Kk KOHTPOJBHOM paboTe MO TeEMe

92 "DJIeKTPOMarHuTHOE MOJIE. bubnmnoreka HOK
DneKTpoMarHuTHeIe BoJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
siBJIeHUS"

KonTponbhas pabota no teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DNeKTPOMarHuTHBIE BOJHBI. KBaHTOBBIC
siBJICHUS "

94 [ToBTOpenue, o6o6menue. Jlaboparopusie bubnuorexa [HOK
paboTsl 1o Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTrOopenue, o6o0menue. Pemenne

95 ACUETHBIX U KaUECTBEHHBIX 33]1a4 10 TeMe brbmmorexa LTOK
}? | https://m.edsoo.ru/ff0c2572

TernmoBbIe TpoLECCH
[ToBTOpenue, 06o61eHue. Peenne
bu6nuoreka [IOK

96 pacYeTHBIX ¥ KaYECTBEHHBIX 33]1a4 110 TeMe

" o https://m.edso0.ru/ff0c2a22
KII/I TenmoBbIX ABUTaTENEH
IToBTrOopenue, o6o0mmenue. Penenne

97 ACYETHBIX U KaYECTBEHHBIX 33J1a4 110 TEME bubmmorexa [TOK

'I') " https://m.edsoo.ru/ff0c2b30
KII/I snexTpoycTaHOBOK

08 [ToBTOpenue, 0606menue. Jlaboparopusie bubmmoreka [JOK
paboTsl o kypcy "CBeToBbIe IBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEeKCTaMH 110 TeMe "3aKOHBI COXPAHCHUS B bubmorexa [TOK

| P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTOpenue, o600meHne. Pabora ¢ bu6nuoreka [IOK
tekctamu 1o TeMe "Konebanus v BosHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o606menue. Pabora ¢ Bbubnuoteka LIOK

Tekctamu 1o TeMe "CBeToBbIe ABICHUA"

https://m.edsoo.ru/ff0c3044
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IToBTropenue, o6o0menue. Pabora ¢

102 TekcTamu 1o Teme "KBaHToBas U siiepHas 1
¢uznka"
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27




OnucaHue OUEHKU NpeaMETHbIX pe3ynbTaToB

MpunnoxkeHune

CnMUCOK UTOroBbIX NIAHUPYEMbIX Pe3ybTaToB dtan Cnocobbl
dopmupoBsa | oueHKHU
HUA

7 Knacc

e lcrionp30BaTh MOHATHS: (DU3MYECKHE W XMMHUYECKUE sIBJICHUS, HaOdroneHue, | 1 yeTsepTb Tekywasn
SKCHEPUMEHT, MOAENb, THIIOTE3d, €AWHUIBI (U3MUECKHX BEIHYHMH, aToOM, OLEHKa, YCTHbIN
MOJIEKYa, arperaTHble  COCTOSIHMSL ~ BemiecTBa  (TBEpHoe, KUIKOE, onpoc,
ra3o00pa3HOe), MEXaHHYECKOE JBIKCHHE (paBHOMEPHOE, HEPaBHOMEPHOE, NpakTn4ecKkne
NpSAMOJIMHEWHOE), TPAeKTOpUs, pPaBHONEHCTBYIOIIAS CHia, JeopMarus paboTbl
(ynpyrasi, IuiacTudeckas), HEBECOMOCTb, COOOIIAIOIINECS COCYIbI;

e paznnyarh sBueHus (audQysnsa, TemToBoe ABIKEHHE 4YaCcTHI[ BEIIecTBa, | 2-4 yeTBepTb | Tekyuias
PaBHOMEPHOE JIBUYKEHUE, HEPaBHOMEPHOE JIBJKEHUE, HWHEpLHS, OLEHKa, YCTHbIN
B3aUMOJICICTBUE TEJI, PABHOBECHE TBEPABIX TEI C 3aKPEIUIEHHON OCBIO onpoc,
BpalllEHUs, Nepeaya JaBJICHUs] TBEPABIMHU TEIaMH, KUJKOCTSIMU U Ta3aMH, NPaKTU4ECKNE
aTMocdepHoOe IaBJleHue, IJIaBaHuE T, IPEBPAICHNUS MEXaHIHUECKON DHEPTUH) pabortbl
[0 ONHUCAaHUI0 MX XapaKTEpHbIX CBOWCTB M HA OCHOBE OIIBITOB,

JEMOHCTPHPYIOIINX JaHHOE (PU3UIECKOE SBICHUE;

® pacIio3HaBaTh MPOSBICHUE U3yUSHHBIX (U3NYECKUX SBICHUH B OKpykaromeM | 1-4 uetsepTb | Tekyuwias
MHpE, B TOM 4Hciie (U3UYECKUe SBICHUS B MPUPOE: TMPUMEPHI ABIKEHUS C OLEHKa, YCTHbIN
pPa3IMYHBIMH CKOPOCTSIMH B KMBOM W HEXUBOH NPHUPOAE, NEUCTBHUE CHIIbI onpoc,

TPEeHUsI B MPHUPOJC M TEXHHKE, BIMSHUE aTMOC(EPHOTo JaBJICHUS Ha KUBOH NpaKkTM4eckne
OpraHu3M, IUIaBaHHWE PbIO, PHIYAard B TEJE YeJIOBEKa, MPU 3TOM MEPEBOJHUTH paboTbl
MPaKTUYECKYI0 3ajady B Y4eOHYI0, BBLICISITH CYyIIECTBEHHBIE CBOWCTBa

(mpu3HaKK) PU3HYECKHUX SIBICHUN;

® ONMCHIBATh M3y4YeHHBIE CBOHCTBA Tel W (U3NYECKHE SBJICHUS, WCHONb3ys | 1-4 ueTBepTb | Tekyuwias
¢m3nyeckue BenMWuMHBI (Macca, 00BEM, IIIOTHOCTH BEIIECTBA, BpEMs, IYTh, OLEHKa, YCTHbIN
CKOpOCTb, CPEIHSS CKOPOCTh, CHJIa YIIPYT'OCTH, CHJIA TSKECTH, BEC TEJa, CUIIA onpoc,

TpeHWUs, NaBlieHne (TBEPAOTO Tena, KUAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHJIA, npakTn4eckme
MeXaHW4YecKasi paboTa, MOIIHOCTD, IIJIEYO CHJIBI, MOMEHT CHJIbI, KOO DUIIMESHT pabotbl
TTOJIE3HOTO JICWCTBUS MEXaHU3MOB, KWHETHYECKAs U MOTEHIIUAIbHAS SHEPTHs),

MPH ONHCAHWW TIPAaBUIBHO TPAKTOBATh (DU3MUECKUN CMBICI HCIOIh3yEeMBIX

BEIIMYMH, WX OOO3HAYeHHWS W EIUHUIBI (DM3MUYECKUX BEIWYHMH, HAXOIHTh

(hopMyITBI, CBS3BIBAIOIIVE JAaHHYIO (QHU3UYECKYI0 BEIHYMHY C JAPYTUMHU

BEIIMYMHAMH, CTPOUTh TpaUKUd H3YYSHHBIX 3aBHCAMOCTEH (HU3UYECKUX

BEJINYUH;

® XapaKTepHU30BaTh CBOWCTBA TeJl, PU3NUECKUE ABJICHHUS U IPOIIECChI, UCIOB3ys | 1-4 ueTBepTb | Tekywias
MpaBUIa CIOXKEHHUs CUII (BOOJb OJHOHM MpsIMOiA), 3akoH I'yka, 3akoH Ilackans, OLEHKa, YCTHbIN
3aKOH ApxuMmena, IPaBUIO paBHOBeCHs pbluara (0JI0Ka), «30JI0TOE MPABUIIO» onpoc,
MEXaHHMKH, 3aKOH COXPAHEHUS MEXaHM4YECKOW HHEpPruu, NpH 3TOM J1aBaTh NpakTM4eckne
CIIOBECHYIO (OPMYJIHPOBKY 3aKOHa M 3allChIBaTh €ro MaTeMaTHYECKOe paboTbl

BBIPAXKCHUC,

® O0BSACHATH (PU3MUECKHE SIBIICHHS, MTPOIIECCH U CBOICTBA Tell, B TOM YHCIE U B
KOHTEKCTe CHUTyallii MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYUHHO--CTIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHWE W3 1—2 JIOTHYECKUX
IaroB ¢ OMopo Ha |—2 H3yYeHHBIX CBOWCTBA (UIUUECKUX SBJIICHUH,
(U3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

1-4 yeTBeEpPTb

YcTHbIV onpoc

® pemaTh pacuETHBIC 33Jaud B 1—2 JCWCTBUS, UCTIOIB3YS 3aKOHBI U (HOPMYJIBI,
CBsI3bIBAIONINE (PU3UUECKUE BEIMYHHBL HAa OCHOBE aHANM3a YCIOBHUS 3aJ1a4d
3allUChIBaTh KPaTKOE YCIIOBHE,
dbopMynBI W TIPOBOAWTH

IoaACTaBJIATh (I)I/ISI/I‘-ICCKI/IC BCJIMYUHBI B

paC‘IéTH, HaxXoauThb CIIPAaBOYHBIC [OaHHBIC,

1-4 yeTBEpPTH

Tekywas
OLLeHKa




HEOOXOIUMBIE JIJISl PEIICHUS 3aja4, OIICHUBATh PEANUCTUYHOCTD IMOJTYICHHOM
(hM3UYECKOI BEITHMYNHBL

® PacIo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPU MOMOIIH (PU3MYECKIX
METOJIOB, B OIMCAHUY UCCIIEOBAHUS BBIJIENIATH TPOBEPSIEMOE TIPEATIONOKEHIES
(rumote3y), pasiaWyYaTh W HMHTEPIPETHPOBATH IONyYEHHBIA pe3yJbTar,
HaXOIWThH OIMINOKHU B XOJI€ OIBITA, IETaTh BEIBOJBI IO €r0 Pe3yIbTaTaM;

1-4 yeTBeEpPTb

Tekyw_as
OLEHKa, YCTHbIM
onpoc,
npakTn4eckune
paboTbl

© IIPOBOJIUTH OTBITHI TI0 HAOMIONEHUIO (PH3NYECKHUX SBICHHUHA MM (PUINISCKAX
CBOWMCTB Ten: (HOpMyJIMpOBaTh MPOBEPSEMbIC MPEINOIOKEHUSI, COOUPATh
YCTaHOBKY W3 MPEUIOKCHHOTO O0OpYJOBaHUs, 3alHMChIBATh XOf OINbITA U
(hopMyITUPOBAThH BHIBOIBI;

1-4 yeTBeEpPTb

npakTnyeckme
paboTbl

® BHITIOJTHATD MIPSIMBbIE U3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bhEMa,
CHWJIBI ¥ TEMITEPATYPHI C UCIIOIH30BAHMEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB,
3aMMCHIBATh IOKa3aHWS MPHOOPOB C YYETOM 33JaHHOW aOCOIIOTHOU
MOTPEITHOCTH U3MEPEHUH;

1-4 yeTBeEpPTb

Tekywas
OLEHKa, YCTHbIM
onpoc,
npaKkTU4yeckune
paboTbi

® IPOBO/IUTH MCCJIEJOBAaHUE 3aBHCUMOCTH OJHOW (DU3NYECKOH BEIHMYUHBI OT
Ipyrod ¢ HCIOJB30BAHMEM NPSAMBIX HW3MEPEHUH (3aBUCUMOCTH IyTH
PaBHOMEPHO IBMXKYILIETOCS TE€Na OT BPEMEHW IBWKECHHUS Tella, CHIIBI TPEHHSA
CKOJILKEHHUsI OT Beca Tejla, KauecTBa OOpaOOTKM MOBEPXHOCTEH Tesl M
HE3aBUCUMOCTH CWIbl TPEHHs OT IUIOLIAAU CONPUKOCHOBEHUS TEN, CHJIBI
YIPYTOCTH OT YAJMHEHHs TPYKHHBI, BHITAIKMBAIOUICH CHIIBI OT 00BEMa
HNOTPyKEHHON YacCTH TENa U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeNla, OT INIyOMHBI, Ha KOTOPYIO IOTPYKEHO TeJo, YCJIOBUM
IUIaBaHUsl TeJ, YCIOBUH paBHOBECHS pbluara M OJOKOB), y4aCTBOBAaTh B
TUTAHUPOBAHUU y4eOHOTO HMCCIeOBaHMs, cOOMPATh YCTAHOBKY U BBITIOJIHSATD
HU3MEPEHHUS, (UKCUpPOBATh PE3YNbTATHI
MOJYYeHHOW 3aBUCHUMOCTH (DPU3NYECKHUX BEIMYUH B BHJIE NPEITIOKEHHBIX

cienysi TPEIIOKEHHOMY IUIaHy,

Ta6J'II/IIl n Fpa(bI/IKOB, ACJIaTh BBIBOAKI IO PE3YyJIbTaTaM UCCIICAOBAHUA

1-4 yeTBepTb

Tekywas
OLEHKa, YCTHbI
onpoc,
npaKTU4yeckune
paboTbi

® IPOBO/IUTh KOCBEHHBIE H3MEPEHUs] (U3MYECKHX BEJIMYMH (IUIOTHOCTh
BEIIECTBA XKUIKOCTH M TBEPAOrO Tella, CHJAa TPEHUs CKOJbKEHHS, JaBJICHHE
BO3/1yXa, BBITAIIKUBAIOLIAs CHUJIa, IEHCTBYIOIAS HA MOTPYKEHHOE B JKUAKOCTD
Teno, KO3(Q(GUIHMEHT MOJE3HOTO ICHCTBHS MPOCTHIX MEXaHU3MOB), CIEAys
NPEUIOKCHHOM WHCTPYKUMHM: MpPHU BBIOJHEHUH H3MEPEHUH coOupaTh

SKCIICPUMECHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUYCHUEC HCKOMOM BCIINYUHBI,

1-4 yeTBEpTH

YCTHbIN onpoc,
npaKkTU4yeckune
paboTbl

e coOMOaTh MpaBUIa TEXHUKH O€30MacHOCTH NpHU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;

1-4 yeTBEpPTH

YCTHbI onpoc,
npaKkTU4yeckune
paboTbl

® YKa3bIBATh MPUHIIMITEI ACUCTBHS MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOINAIONINECS COCYJbI, Oapomerp,
MOJIBM)KHBIN M HETIOABHKHBIH OJIOK, HAKJIIOHHAS TJIOCKOCTH;

pblyar,

1-4 yeTBEpPTH

YCTHbIM onpoc

® XapaKTepr30BaTh MPUHIMITEI JEHCTBUA U3yUEHHBIX MPHOOPOB U TEXHUYIECKHUX
YCTPOMCTB C OMOPOH Ha WX OMHCAHUS (B TOM YHCIIE: TOAIIUITHUKH, yCTPOUCTBO
BOJONPOBO/A, THIPABIMYECKUI MpPecC, MAaHOMETP, BBICOTOMEpP, MOPIIHEBOU
HAacoC, apeoMeTp), MCIOJb3Ysl 3HAHHUS O CBOMCTBaX (DM3NYECKHUX SBICHUN M
Heo0XoIuMble (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

2-4 yeTBEpPTb

Tekywas
OLEHKA, YCTHbIM
onpoc,

® IPUBOANTH TPUMEPHI (HAXOIUTh MH(OPMAIUIO O MPUMEpPaxX) MPaKTUIECKOTrO
HCIIOJIb30BaHUs (DU3MUSCKUX 3HAHHUH B IOBCEIHEBHOM )KM3HU U1 00€CIICUCHHS
0e301acHOCTH MPH 0OPALICHUH ¢ IPUOOPAMU M TEXHUUYECKHMHU YCTPOWCTBAMH,
COXpaHEHUS 370POBBS U COOJIOACHUS HOPM DKOJIOTHYECKOTO IOBEACHHSI B
OKpY>Kalolllen cpesie;

1-4 yeTBEpPTH

Tekywas
OLEHKA, YCTHbIM
onpoc,

® OCYIICCTBIIATH OT60p HCTOYHHUKOB I/IH(i)OpMa]_[I/II/I B I/IHTepHCTe B COOTBCTCTBUU
C 3aJaHHBIM IMOUCKOBBIM 3aIllpOCOM, Ha OCHOBC MMCIOMIUXCH 3HAHUU U HyTéM

1-4 yeTBEpPTH

Tekywas
OLLEHKa, YCTHbIM
onpoc,




CpaBHCHUA PA3JIMYHBIX HWCTOYHHUKOB BBIICIATH I/IHcl)OpMa]_[I/IIO,
SABIIACTCS HpOTPIBOpC‘IHBOﬁ WA MOXKET OBITh HeﬂOCTOBCpHOﬁ;

KOTopast

® JICTIOJIB30BATh IPH BBITOJHEHUHM YYEOHBIX 33/JaHUN HAYYHO--TIOMYJISIPHYIO

TUTEpaTypy (PU3MUECKOTO COAEpKaHUs, CIPABOYHBIE MaTepHaibl, PEeCypCHI
cetm  VHTepHeT, BmageTh NpUEMAMH ~ KOHCIEKTHPOBAaHHUS  TEKCTa,
mpeoOpazoBaHus HH(POPMALIMK U3 OJHON 3HAKOBOU CHCTEMBI B IPYTYIO;

1-4 yeTBeEpPTb

Tekyw_as
OLEHKa, YCTHbIM
onpoc,

e Cco3JaBaTh COOCTBEHHBIC KpaTKHe IHChMEHHbIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HCTOYHUKOB HHPOPMAIINH GU3HIECKOTO COMIEPIKAHMSI, B TOM YHCITC
MyOJIMYHO JIenaTh KpaTKue COOOIIeHNS O pe3ysIbTaTaxX MPOEKTOB WIN yIeOHBIX
HCCIEAOBAHUM, IPU ATOM I'PaMOTHO HCIIOJIb30BaTh W3YUYEHHBIM MOHSATHUIHBIA
anmapart Kypca (pu3uKH, COIPOBOXAATH BHICTYIICHUE ITPEe3eHTAINCH;

1-4 yeTBeEpTH

Tekywasa
OLLEHKaA, YCTHbIM
onpoc,

® [IpX  BBINTOJIHCHUN y‘{e6HBIX MIPOCKTOB U HCCIIeIOBaHUMN pacrnpeaciaaTb
00513aHHOCTH B Tpynme B COOTBETCTBHUU C NIOCTABJICHHBIMU 3aJijadyaMU, CICAUTDb
3a BBIIIOJIHCHHUECM ILlJIaHa ILGI\/'ICTBI/II\/'I, aJICKBAaTHO OLICHUBATb COOCTBEHHBIMH BKJIaqg
B ACATCIBHOCTL I'PYIIIIbI, BRICTPAUBATH KOMMYHHKATUBHOC B33HMOZICI710TBHC,
YUYHUTBIBasA MHCHUC OKPYIKAIOIUX.

1-4 yeTBeEpTH

Tekywasa
OLLEHKa, YCTHbIM
onpoc

8 Knacc

® HCIIOJIb30BaTh MOHATHSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOe IBHXeHHeE | 1-4 yeTBepTb | Tekyuwias
aTOMOB M MOIJIEKYJI, arperaTHble COCTOSHHUSA BELIECTBA, KPUCTANIMYECKUEC U OLEHKa, YCTHbIN
amop(dHbIe Tena, HACHILEHHBIM ¥ HEHACHIIIEHHBIN Tap, BIaKHOCTh BO3IyXa, onpoc,
TEMIIEpaTypa, BHYTPECHHSISI SHEPrus, TEILUIOBOM JBUIATElb, 3JIEMEHTAPHBIN NpaKkTU4eckne
JNEKTPUYECKUM 3apsifl, JIEKTPUYECKOE I10JI€, NMPOBOJHUKU U JHUIJIEKTPUKH, paborbl
[IOCTOSIHHBIN MIEKTPUUECKUHA TOK, MATHUTHOE I10JIE;

e pa3nuyaTh SBJICHUS (TEIUIOBOE pacIIMpeHHe U C)KaTue, Teruonepenaya, | 1-4 yetseptb | TeKyulas

TCIJIOBOC PAaBHOBECUC, CMavYMBaHUC, KallWUIAPHBIC SABJIICHUA, WCIIAPpCHUC,

OLEHKa, YCTHbI

KOHJCHCAIMs, IUIaBIEHUE, KpUCTAUIM3anus (OTBEpIEBaHUE), KHUIICHHE, onpoc,
Terionepeaada (TeruIonpOBOIHOCTD, KOHBEKIUS, U3ITyYEHHE), SIEKTPH3AIHS NpaKkTn4yeckne
TeJl, B3aUMOJCUCTBHUE 3apsOB, NEUCTBUS DJIEKTPUUYECKOTO TOKA, KOPOTKOE paboTbl
3aMBbIKAHUE, B3aUMOJEUCTBHE MAarHUTOB, NEHCTBUE MArHUTHOIO IIOJII Ha
MPOBOJIHUK C TOKOM, 3JIEKTPOMArHWTHAas WHAYKIWS) II0 ONHCAaHUIO WX
XapaKTepHbIX CBONCTB M HAa OCHOBE OINBITOB, JE€MOHCTPUPYIOLIMUX JaHHOE
¢usndeckoe sSBICHUE;

® pPacriO3HaBaTh MPOSIBIICHUE W3YUYCHHBIX (PU3UUECKUX SBJICHUH B OKpyxKatoiiem | 1-4 yeTBepTb | TeKkyLan
MHUpE, B TOM 4ucie (U3NYECKHE SBICHUS B TMPHPOJE: IOBEPXHOCTHOE OLLEHKA, YCTHbIV
HATSDKEHUE W KallWULAPHBIE SIBJICHUS B IPUPOJE, KPUCTAIUIBI B IPUPOJAE, onpoc,
n3nydenue ColslHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHu3bl, 00pa3zoBaHuUe npakTnyeckmne
pOCHI, TyMaHa, WHes, CHera, DJJEeKTpUYeCKHe SBIeHHs B aTMmocdepe, paboTbl
AJNIEKTPUYECTBO KUBBIX OPTaHIU3MOB, MarHUTHOE TI0JIe 3eMJTH, ek TOIF0COB,
pOJIb MarHUTHOTO TOJISI JUIsl SKU3HM Ha 3emile, MOJSPHOE CUSHUE, IPU 3TOM
MEPEBOJUTh TPAKTUYECKYI0 337ady B Y4E€OHYIO, BBIJICIATH CYIIECTBEHHBIC
CBO¥CTBa (TIpU3HAKH) (PU3UYECKUX SBICHUH;

® ONMCHIBATh M3YYCHHBIC CBOWCTBA Ted W (pU3MUECKHE SIBJICHHUS, HCIONb3ys | 1-4 yeTBepTb | TeKkywas
(m3nYecKue BEIMYMHBI (TeMIepaTypa, BHYTPEHHsISI SHEPIHs, KOJIUYECTBO OLLeHKa, YCTHbIM
TEIUIOTHI, YAENbHAsA TEIUIOEMKOCTh BELIECTBA, y/EJbHAS TEILIOTa IUIABJICHMUS, onpoc,
yaenbHas TEIoTa MapooOpa3oBaHus, yAeJdbHAas TEIUIOTa CrOpaHUs TOIUIMBA, NPakTU4eCKne
KO3(QQHUIMEHT TMONE3HOT0 NEHCTBUS TEIUIOBOW MAIIMHBL, OTHOCHUTENIbHAS paborbl

BJIA)KHOCTb BO3yXa, SHGKTpI/I'{CCKI/Iﬁ 3apsaJ, CuJia TOKa, 3SJICKTPHUYCCKOC
HAIMps>KEHUC, COIPOTUBJIICHUC TIPOBOJHHUKA, YACIBHOC  COIIPOTHUBJIICHUC
BCIICCTBA, pa60Ta U MOHIIHOCTH 3JICKTPHUYCCKOTO TOKa), npu OIMCaHUU
MNpaBUJIBHO TpPAKTOBATH (1)H3PI‘ICCKHﬁ CMBICJI HCIIOJIB3YECMbBIX  BCJIWYHMH,
0003HAUCHUS U CIAVHHNIIBI (1)I/I3I/I"ICCKI/IX BCIIMYMH, HaXOJWUTb (I)OpMy.]'IBI,
CBA3BIBAIOIIUC JAHHYIO (1)I/IBI/I‘-I€CKYIO BCJIMYMHY C JApYIrHMHU BCIWMYHWHAMMH,
CTPpOUTH I‘pa(l)I/IKI/I HU3YUYCHHBIX 3aBUCHMOCTCH (1)I/I3I/I"ICCKI/IX BCIINYHH,




® XapaKTepH30BaTh CBOIMCTBA TeJ, QU3NICCKUE SBICHHS U MPOIECCHI, UCTIONb3YSI
OCHOBHBIC IIOJIOKEHUSI MOJIEKYISPHO--KHHETUYECKOH TEOPHUH CTPOCHUS
BEIIECTBA, IPUHITUI CYTIEPIIO3UIINH TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHus 3apsna, 3akoH Oma i ydacTka enwd, 3akoH Jlxoyms—Jlenma,
3aKOH COXPaHEHHUS DHEPruH, MPH STOM JaBaTh CIOBECHYIO (DOpPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €70 MATEMATHUECKOE BEIPAXKEHUE;

1-4 yeTBepTb

Tekyw_as
OLEHKa, YCTHbIM
onpoc,

OOBSACHATH (PU3MUECKUE MPOIIECCHI U CBOWCTBA TEJl, B TOM YHUCIIC U B KOHTEKCTE
CUTYyaIuit MIPaKTHUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISTD
MIPUIMHHO-CIICICTBEHHBIE CBS3HM, CTPOUTH OOBSCHEHHWE W3 1—2 JIOTMYEeCKHX
maroB ¢ omopod Ha |-2 Wu3yYeHHBIX CBOWCTBa (PU3UYECKHUX SBICHHIA,
(hM3UIeCKUX 3aKOHOB WITH 3aKOHOMEPHOCTEH;

1-4 yeTBEpPTH

Tekywasa
OLLEHKa, YCTHbIM
onpoc

peuiate pacu€THbBIC 3a7a4u B 2—3 NEHCTBUS, UCIIONB3Ys 3aKOHBI U (Gopmyisbl, | 1-4 yeTBepTb | Tekywan

CBSI3BIBAIONINE (DU3MUSCKUE BEIMYHMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3aJauu OLeHKa

3alMChIBATh KPaTKOE YCJIOBUE, BBISBIATH HENOCTATOK NAHHBIX JJIA PELICHUA

3aJaud, BBIOMpaTh 3aKOHBI M (OPMYINBI, HEOOXOAMMBIC IS €€ pEelICHUs,

MPOBOANTH PAacy€Tbl W CPaBHUBATH IIONYYCHHOE 3Ha4YeHHWE (HU3MUECKOH

BEJIMYUHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOIEMbI, KOTOPhIE MOKHO PEUINTh MPU oMOoInHX (r3mdeckux | 1-4 yeTBepTb | Tekywan

METOJIOB, HCIIONb3ysd OIMCAHME WCCIEIOBAHUS, BBIACIATh MPOBEPSIEMOE OLLEHKa, YCTHbIV

MPEAIIOJIOKEHUE, OlICHUBAaTh IIPaBUIBHOCTh IopsAKa IIPOBEICHUSA onpoc,

HUCCJIEIOBAHMS, 1€JIATh BHIBOIHI; NPaKTU4YECKNE
paboTbl

MPOBOJUTH OMBITHI [0 HAOMIOACHUIO (PU3MYECKUX SIBICHUH WM (u3nueckux | 1-4 yetsepTtb | TeKkylwas

CBOMCTB Tell (KalWUISIPHBIC SBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3AyXa OT €T0 OLLEHKa, YCTHbIV

00béMa, TeMIepaTypbl, CKOPOCTH MpOIecca OCTHIBAHHMS M HArpeBaHUs MpH onpoc,

W3IY4YCHUH OT I[BETa M3Iy4arolleil (MOriIolaromieii) moBepXHOCTH, CKOPOCTh npakTnyeckne

HCHapeHusi BOJIbI OT TEMIEPATYphbl KUAKOCTH WU IUIOLIAJIHA €€ MOBEPXHOCTH, paboTbl

3JIEKTpU3alldsl Tel W B3aUMOJICWCTBUE  DJIEKTPUUECKUX  3apsjioB,

B3aUMOJICHCTBUE MOCTOSHHBIX MAarHUTOB, BHU3YyajM3alllsi MArHUTHBIX MOJIEH

MOCTOSIHHBIX MAarHWTOB, ACHCTBUS MAarHUTHOIO IOJSI HA OPOBOJHUK C TOKOM,

CBOWCTBa 3JIEKTPOMArHUTA, CBOHCTBA 3NIEKTPOABUTATENS ITOCTOSHHOTO TOKA):

(hopMymUpOBaTh TMPOBEpsSEMbIE TPEATOI0KESHHS, COOMpATh YCTAaHOBKY W3

MPEJIOKEHHOTO 00OPY/JI0BaHMUs, OMUCHIBATH XOJ ONbITa M (HOPMYIHPOBATH

BBIBOJIBL;

BBITIOJIHATh TPSIMBIE W3MEPECHUS TEMIIEPaTyphl, OTHOCUTEIBHOU BIaxHOCTH | 1-4 yeTBepTb | TeKkywiada

BO3/yXa, CHUJIbI TOKa, HATIPSYKEHUSI C MCITOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U OLLEHKa, YCTHbIV

JaTYNKOB (PH3MUYECKHUX BEJIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHUH C yUETOM onpoc,

3aJIaHHOW a0COJIFOTHO MOTPEIIHOCTH; npakTn4eckme
paboTbl

MPOBOIUTh HCCIICOBAHUE 3aBHUCHMOCTH OJHOM ()HM3MUYECKOW BeIWYMHBI OT | 1-4 yeTBepTb | TeKyuian

JPYTO# C NCTIONIb30BAHUEM IMPSIMBIX U3MEPEHHI (3aBUCUMOCTh COITPOTUBIICHUS OLeHKa,

MPOBOJHUKA OT €ro IJIMHBI, IUIOLIAJN MONEPEYHOI0 CEYEHUS U YIEJIBHOIO NPaKTU4YECKNE

CONPOTHUBJIEHMSI BELIECTBA NPOBOJHMKA, CWIBI TOKa, HWAYLIETO 4Yepes3 paborbl

MPOBOJHUK, oT HaIpsHKEHUS Ha MIPOBOAHUKE, HCCIIEIOBAHUE

MOCIIEOBATEIBHOTO W MapaJUIeIbHOTO  COCJAWHEHUH  MPOBOHHKOB):

TUIAHUPOBATh HMCCIEIOBaHKUEe, cOOMPATh YCTAHOBKY W BBITIONHATH U3MEPCHUS,

clenys TpPeUIOKEHHOMY IUIaHy, (UKCHPOBaTh PE3yNbTaThl TOMYYSHHOU

3aBUCHMOCTH B BUj€ TaONMUI] U TpadUKOB, JIENaTh BHIBOJBI 1O Pe3yibTaTaM

HCCIIEIOBAHUS;

MPOBOJNTh KOCBEHHBbIC H3MEpeHHs (u3ndyeckux BeauuuH (yaenbHas | 1-4 yetBepTb | Tekyuian

TEIUIOEMKOCTh BEIIECTBA, COMPOTHBIIEHUE MPOBOJHKKA, paboTa W MOIIHOCTH OLLeHKa, YCTHbIN

AIEKTPUICCKOTO TOKa): TJIAaHUPOBATH M3MEpPCHUS, co0duparp onpoc,

SKCIEPUMEHTAIIBHYIO YCTAHOBKY, CJEAYys TMPEeII0KCeHHOW HWHCTPYKLUHMH, U npakTn4eckne

BBIYMCIISITh 3HAUECHNUE BEIIMUMHEI, paboTbl




e coOmoaTh MpaBWjia TEXHUKH Oe30macHOCTH Tpu pabore ¢ jmabopaTopHbM | 1-4 yeTBepTb | Tekyuias
000pyAOBaHUEM; OLEeHKa, YCTHbIN
onpoc,
npakTnyeckme
paboTbl
® XapaKTepU30BaTh MIPUHIMIIEI ACHCTBUS M3YYECHHBIX IPUOOPOB U TexHUUecKuXx | 1-4 yeTBepTb | TeKylias
YCTPOICTB € OMOPOi Ha UX OMKCaHUsI (B TOM YUCIIE: CHCTEMA OTOIUICHHS IOMOB, OLEHKa, YCTHbIN
TUTPOMETP, TapoBas  TypOWHA, aMIepMeTrp, BOJBTMETP,  CUYETUUK onpoc,
AIIEKTPUYECKOI SHEPTHH, dIEKTPOOCBETUTENbHBIE MPHUOOPHI, HarpeBaTeIbHbIC NPpaKkTU4ecKkne
AIIEKTPONPUOOPHI (mpumepsr), JJIEKTPUYECKUE NIPEIOXPAHUTEINH, pabortbl
AIIEKTPOMArHHT, 3JEKTPOJABHUraTeIb MOCTOSIHHOTO TOKa), UCHONb3YS 3HAHUS O
cBoWcTBax  (u3uyeckux  sBIEHWH W HeoOXoaumble  Qu3HUYECcKHE
3aKOHOMEPHOCTH;
® PacIIO3HaBaTh IPOCThIE TEXHUYECKHE YCTPONCTBA U U3MEpUTENbHbIE IpuOops! | 1-4 yeTBepTh | TeKylias
[0 CXeMaM M CXEMaTW4YHbIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, OLEHKa, YCTHbIN
IICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOII, onpoc,
pEeoCTaT), COCTABIATH CXEMBI AIIEKTPHUUECKUX LETMel ¢ MOoCIeoBaTeIbHBIM H NpaKkTn4yeckne
MapajuleTbHBIM COSAMHEHUEM DJIEMEHTOB, pa3jinuasi YCIOBHBIE 0003HAYCHUS paboTbl
3JIEMEHTOB JJIEKTPUYECKUX LICTICH;
® [IPUBOJIUTH NPUMEPHI (HAXOAUTh MH(MOPMALKIO O MpUMepax) mpaktudeckoro | 1-4 yeTsepTb | TeKkywas

WCTIONb30BaHMs PU3MUECKUX 3HAHUH B TOBCEAHEBHON XKHU3HHU IS 00eCIIeUeHUS
0e301macHOCTH Tpy O0paIeHNH ¢ TPHOOPAMU M TEXHHIECKUMH YCTPONCTBAMH,
COXpaHEHUS 3I0pPOBbS M COOJIIOJCHUS HOPM 3KOJIOTHUYECKOrO IOBEICHHS B
OKpY’Karollel cpene;

OLEHKa, YCTHbIN
onpoc,

® OCYILECTBIISITHh MOMCK HH(popManuu (u3NIecKoro conaepxanusi B MHtepHere,
Ha OCHOBE HMEIOUIMXCS 3HAaHUH W NYTEM CPAaBHEHUS JOTOJHUTENBHBIX
HCTOYHUKOB BBIJICNISATH HHPOPMALIUIO, KOTOPAs SIBIISIETCS IPOTUBOPEUUBON HITH
MOXET OBITb HEJOCTOBEPHOMW; WCIIONB30BATh TPH BBHIOJHEHUH YYEOHBIX
3aJaHAH  HAYYHO--TIOMYJISIPHYIO JIUTEpaTypy (pu3MdUecKoro cojepkaHusl,
CIpaBOYHbIE MaTepUasbl, pecypchl ceTd MHTepHeT, BiageTs mnOpuémamu
KOHCTIEKTUPOBAHUS TEKCTA, MPeoOpa3z0oBaHus HHPOPMALMH U3 OIHON 3HAKOBOU
CHCTEMBI B JIPYTYIO;

1-4 yeTBeEpPTH

Tekywas
OLEHKA, YCTHbIN
onpoc,

® C03/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U KPaTKHUE YCTHBIE COOOIIeHUs, 000011ast
WHPOPMAIIUIO M3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOT'O COJEPKaHUS, B TOM
quCle myOIMYHO NPEACTABIATh  PE3yJbTaTbl  MPOEKTHOM WM
HCCIIEA0BATENBCKON JEATENBHOCTA, IIPU 3TOM TI'PaMOTHO MCIOJb30BATh
W3yUYCHHBIH MOHATUIHBIN anmapaT Kypca QHU3UKH, COTPOBOKIAThH BBICTYIUICHUE
Mpe3eHTalueH;

1-4 yeTBEpPTH

Tekywasn
OLEHKA, YCTHbIM
onpoc,

® IIpH BHINIOJTHEHUN YI€OHBIX TPOEKTOB U HUCCIIECIOBAHUN (PU3NIECKHX MPOIIECCOB
pacrpeziesiaTh O00S3aHHOCTH B TPYIIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMH
3aJlayaMH, CJICIUTh 33 BBITOJHECHHEM IUIaHa ACHCTBUH U KOPPEKTUPOBATH €ro,
aJieKBaTHO OIICHMBATh COOCTBEHHBIM BKJAJ B JEATCIILHOCTH TPYIIIHI,
BBICTpauBaTh KOMMYHHMKATHBHOE B3aMMOJCHUCTBUE, MPOSABJISS TOTOBHOCTH
paspeiath KOHQIUKTHL

1-4 yeTBEpPTH

Tekywas
OLLEHKa, YCTHbIM
onpoc,

9 Knacc

® LCMOJIb30BaTh MOHATHUS: CUCTEMA OTCUETA, MAaTEpUANIbHAS TOUKA, TPACKTOPHS,
OTHOCHTEIHHOCTh MEXaHHUECKOTO JIBIKECHHUS, Aepopmanus (yrnpyras,
IIacTU4eckas), TpeHue, HEHTPOCTPEMHUTEILHOE YCKOPEHHEe, HEBECOMOCTh U
MEPErpy3KH, HEHTP TSHKECTH, a0COIFOTHO TBEPAOE TEJIO, IICHTP TSHKECTH
TBEPIOTO TeJa, PABHOBECHE, MEXaHUIECKUE KOJICOAHMUS M BOJHEI, 3BYK,
nH(Pa3BYK U YIBTPA3BYK, ICKTPOMArHUTHBIC BOJHBI, IIIKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TaJIbHO30PKOCTH, CIIEKTPHI
WCIYCKaHHS U MOTJIONIEHNS, allb(a-, 0eTa- u TaMMa-u3Iy4YeHus], H30TOIIbI,
siIepHast SHEPTeTUKA;

1-4 yeTBEpPTH

Tekywas
OLLEHKa, YCTHbIM
onpoc,
npaKTU4yeckune
paboTbl




PEATMCTUYHOCTD MOJTyYSHHOTO 3HAYCHUS (PH3MUYECKON BEJIMYHHEI,

e pa3yaTh SBJIICHHUS (paBHOMEpPHOEC H HEpaBHOMEpHOE TmpsMoiuHelHoe | 1-4 yeTBepTb | Tekyuwias
IBIKEHHE, PABHOYCKOPEHHOE MPSIMOIMHEWHOE IBIKEHHE, CBOOOTHOE MTafIeHHe OLLEHKa, YCTHbIN
Tell, PaBHOMEPHOE JBHXEHHUE II0 OKPYKHOCTH, B3aUMOJIECHCTBHE TeIl, onpoc,
peaKkTUBHOE JBIDKEHHE, KojebaTenpbHOe MABIDKEHHE (3aTyxarolme W npakTn4eckne
BEIHYX/ICHHBIE KOJIeOaHNs), pe30HAHC, BOTHOBOE JBIKEHUE, OTPAKEHHUE 3BYKA, paboTbl
HIPSAMOJIMHEWHOE PACIIPOCTPAHEHUE, OTPAKEHHE U IIPEIIOMIICHHUE CBETA, TIOJIHOE
BHYTpEHHEE OTpa)KeHUE CBETA, pa3JIoKEHUE OEIOT0 CBETa B CIIEKTP U CI0XKEHHUE
CIEKTpalbHBIX LBETOB, IJUCIIEPCHUS CBETA, €CTECTBEHHAs PAJAMOAKTHUBHOCTb,

BO3HHKHOBCHHE JIMHEHYAaTOro CHEKTpa W3Iy4YeHHs) II0 ONUCAHHUIO UX

XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE

¢uznuecKoe SBICHUE;

pacro3HaBaTh MPOSIBIIEHNE N3YYEHHBIX (PM3UYECKHX SBICHUH B OKpykatomiem | 1-4 yeTBepTb | Tekywan

Mupe (B TOM uncie (U3NIECKUE SBJICHUS B MPHUPOJIE: NMPHIMBEI U OTJIHMBEI, OLLEHKA, YCTHbIV
nemkenrne ToiaHeT CONIHEYHOM CHCTEMBI, PEaKTHBHOE IBIDKCHHE IKHUBBIX onpoc,
OpraHU3MOB, BOCIIPUSTHE 3BYKOB >KMBOTHBIMU, 3€MJIETPACEHHUE, CEHCMUYECKUE npakTn4eckne
BOJIHBI, LIYyHaMH, 3XO, LIBETAa TEJ, ONTHYECKUE SBICHUA B MNPHUPOIE, paboTbl
OHMOIOTHYECKOe JIEHCTBHE BHIUMOTO, YIETPA(PHOIETOBOTO U PEHTTEHOBCKOTO

V3IyYeHUH, €CTECTBEHHBIH pPaJUOAKTHBHBIA (POH, KOCMHUYECKHE JIyYH,

PaauOAKTUBHOE U3ITyYEHUE PUPOIHBIX MUHEPAJIOB, IEUCTBUE PAIUOAKTUBHBIX

V3Iy4eHW Ha OpPraHW3M YeNIOBEeKa), NPU 3TOM NEePEBOAUTH IMPAKTHIECKYIO

3ajadyy B y4eOHYIO, BBIACHATH CYLICCTBEHHBIE CBOWCTBA (IPU3HAKH)

(U3NUECKUX SBICHUIA;

OINMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (M3MYECKUE SBICHUS, HCHOJNB3ys | 1-4 yeTBepTb | TeKkywas
¢u3nyeckue BEMWYMHBI (CpeqHSASI W MTHOBEHHAas CKOpPOCTh Tela IpHU OLEHKa, YCTHbIN
HEPAaBHOMEPHOM ABWKCHUH, YCKOPEHHE, IEpEMEIICHUE, IIyTh, YIJIOBas onpoc,
CKOpPOCTb, CHJIa TpPEHMWS, CHJIa YIOPYIrOCTH, CHJIA TKECTH, YCKOPEHHE NpaKkTu4eckne
CcBOOO/IHOTO TaJIeH!s, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHITbI, MEXaHUIeCKas paboTbl

paboTa W MOIIHOCTh, TOTEHIMATbHAS SHEPTUs Tejla, MOIHATOTO HAaJ

MOBEPXHOCTBIO  3€MJIM, IOTCHLMAJIbHAs JHEPrusl CXKATOM  MNpPY>KUHBI,

KUHETHYECKasl JHEPrus, MOJHAsI MEXaHW4YeCKas SHEpPrus, NEPUO] U 4acToTa

KoJeOaHuil, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BHICOTA TOHA, CKOPOCTH CBETA,

MOKAa3aTeNb TPEJOMJICHHS CpPEebl), NPH ONHCAHWU TPABWIBHO TPAaKTOBAThH

(pM3UYECKUIl CMBICT HCIIONB3YEMBIX BEIHYWH, OOO3HAYCHHUS W €IUHUIIBI

(M3UYeCKUX BENWYUH, HAXOIWUTh (OPMYINBI, CBS3BIBAIONINE JTaHHYIO

(U3NYECKYIO BEIMYHHY C IPYTUMH BEJIMYMHAMH, CTPOUTH rpad)Ku N3yUSHHBIX

3aBUCHUMOCTEH (U3MUECKUX BEIHUUH;

XapaKTepr30BaTh CBOMCTBA Tel, (PU3UUECKHUE SBICHUS H MPOIIECCHI, HCTIONB3Ys | 1-4 yeTBepTb | Tekylwas

3aKOH COXpaHEHHWsl JHEPIrUM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLHI OLEHKa, YCTHbIN
CYINIEpIO3HULIMU CWJI, IPUHLUI OTHOCUTENbHOCTH ['anunes, 3akoHsl HetoToHa, onpoc,

3aKOH COXpaHEHHS HMITYJbCa, 3aKOHBI OTPAKEHHUS M IPEIOMIIEHUS CBETA, NpakTM4eckne
3aKOHBI COXpaHEHHUs 3apsiOBOr0 U MacCOBOI'0 YUCEIl IPU AIEPHBIX PEaKIUAX, paboTbl

IpU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA W 3alMCBIBaTh €ro

MAaTE€MaTUYECKOE BBIPAKECHUE;

00BACHATH (DU3MUECKUE MPOLIECCHI U CBOMCTBA TEJI, B TOM YHUCIIC U B KOHTeKcTe | 1-4 ueTBepTb | Tekywiasa
CUTyallMl MpPaKTHKO-OPUEHTHPOBAHHOIO XapakTepa: BBISBIATH NMPUYUHHO-- OLLEHKa, YCTHbIN
CJICJICTBCHHBIE CBS3HM, CTPOHUTh OOBSICHEHHWE W3 2—3 JIOTMYECKUX IIaroB ¢ onpoc,

ornopoil Ha 2-3 W3YYEHHBIX CBOHCTBAa (DU3NYECKUX SIBICHHUH, (PU3NUIECKUX npakTnyeckmne
3aKOHOB WJIN 3aKOHOMEPHOCTEH; paboTbl

pemats pacu€THbIEe 337a4yu (OMMparoIIyecss Ha cUcTeMy u3 2—3 ypaBHEHHH), | 1-4 yeTBepTb | Tekyuwan
WCTIONB3YSl 3aKOHBI U (OPMYIIBI, CBS3BIBAMONINE (H3MUYCCKHE BEIMYHMHBL: HA OLLEHKa, YCTHbIN
OCHOBE aHajv3a YCJIOBHUA 3aJa4d 3allMCBIBATh KPAaTKOE YCIOBUE, BBIABIATH onpoc,
HEJOCTAIOIINE WM H30BITOYHBIC MaHHBIC, BHIOUPATh 3aKOHBI U (HOPMYJIBI, npakTn4eckne
HeOOXOAWMMBIC IS pEUICHWS, MPOBOAUTH PAacu€Thl W OICHWBATH paborbl




® pacIo3HaBaTh MPOOIIEMBI, KOTOPBIE MOXHO PEUIUTH TPU MOMOIIH (HU3NIECKUX

1-4 yeTBepTb

Tekyw_as

METOJIOB, HCIIOIb3ysl OIIMCAHWE WCCIENOBAHMUSA, BBIACIATL IPOBEPIEMOE OLLeHKa, YCTHbIM
NPEAIOJIOKEHUE,  OLEHMBATh  NPABUJIBHOCTH  IOpAAKa  IPOBEACHUA onpoc,
WCCIIEIOBAHMSA, JIENATh BBIBOJIBI, HHTEPIPETHPOBATH PE3YIbTaThl HAOIIOACHUN npakTn4eckne
U OIIBITOB; paboTbl
MPOBOJIUTH OIMBITHI 10 HAOMIOACHUIO (DU3NYECKUX SIBICHUN mnu ¢usndeckux | 1-4 yetseptb | Tekyuian

CBOWCTB TeNl (M3ydeHHE BTOPOTO 3akoHa HbBIOTOHA, 3aKOHA COXpaHCHHS
SHEPTUH, 3aBUCUMOCTh TIEpHOa KOJIeOaHUH PY>KUHHOTO MasTHHKA OT MacChl
rpy3a W JKECTKOCTH MPYKUHBl M HE3aBUCHMOCTh OT aMIUIUTYABl MallbIX
KOJICOAHWH, MPSIMONMHEWHOE PaCHpOCTpPaHCHHE CBETa, pasioKeHUe Oeyoro
CBETa B CIIEKTP, U3YUCHHE CBOMCTB N300payKeHHS B TUNIOCKOM 3epKajie U CBOHCTB
M300pakeHMsI TIpeaAMeTa B coOmparomeit TruH3e, HaOMIOICHUE CIUIONTHBIX H
JUHEHYATBIX CIIEKTPOB H3TyYCHHSI): CAMOCTOSATENILHO COOUPATh YCTAHOBKY M3
M30BITOYHOTO Habopa 060PyIOBaHUS, OITMCHIBATH XO/T OTIBITA U €T0 PE3YIbTATHI,
(hopMyIHUpOBaTh BHIBOJIGI,

OLLEHKa, YCTHbIM
onpoc,
npaKkTUyeckune
paboTbl

MPOBOJUTH IMPH HEOOXOAWMOCTH CEPHI0 TPSMBIX H3MEPEHUH, Ompeaenss

1-4 yeTBeEpPTH

Tekywas

CpeaHee 3HaueHHE M3MepsieMOodl  BenuuuHBl  (OKYCHOE  PacCTOSHHE OLLEHKa, YCTHbI
coOuparomeii  TUH3BI), OOOCHOBBIBaTh BEIOOp cmoco0a  M3MEpeHus onpoc,
(u3mMepuTenbpHOro npudopa); npakTnyeckme
paboTbi
MPOBOJNUTh  HMCCJCAOBAHUE  3aBUCHUMOCTEH  (U3MYECKHMX BenuuuH ¢ | 1-4 yeTsepTb | Tekyuian

WCIIONB30BaHUEM HPSMBIX M3MEPEHUIl (3aBUCUMOCTb MYTH OT BPEMEHH IpPH
PaBHOYCKOPEHHOM IBM)KEHHM 0€3 HadalbHOM CKOPOCTH, epuoaa KonebaHuit

OLEHKa, YCTHbI’
onpoc,

MAaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIjla OTPaXKCHHS NpaKkTU4eckne
CBETa OT yIJla MaJeHHs U YIja IpeJIOMJICHHS OT YIjla HaJeHus): IUIaHUPOBATh paboTbl
UCCIICIOBAHNE, CAMOCTOSITEJIbHO  COOMpaTh  YCTaHOBKY, (HUKCHPOBAaTh

pe3ysIbTaThl OIYYEHHOM 3aBUCUMOCTH (PU3NUECKUX BEJIMUMH B BUE TaOJIHIl U

rpaduKoB, IeNaTh BHIBOJBI 110 Pe3yjIbTaTaM MUCCIIeI0BAHUS;

MPOBOJUTH KOCBEHHbBIE U3MEPEHUsI (PU3NIECKUX BEMUIHH (CpeHsist CKopocTh U | 1-4 yeTBepTb | Tekylwas

YCKOPEHHE Tella IpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOIHOTO
KECTKOCTh  NPYXKHUHBI, KO3QPULIUEHT TpeHHs CKOJBKEHUS,
MexXaHHuyeckass padoTa M MOIIHOCTb, YacToTa M Nepuo] KoyiebaHui
MaTEeMaTHYECKOT0 U MPY>KUHHOTO MAasSTHUKOB, ONITUYECKAs CHJIa COOMparoLei
panuoakTUBHBIA  (OH): TUIAHUPOBATH cobuparp
SKCHEPUMEHTAIbHYI0  yYCTAHOBKY M BBINOJHSTH H3MEPEHUs, cIexys
NPEIIIOKECHHOM 3HAYEHHE  BEJIMYMHBI H
aHAJM3UPOBAThH IOJIyYCHHBIE PE3YJIBTAThl C YYETOM 3aJaHHOM MOTPELIHOCTU
HU3MEPEHHIA;

naaCHUA,

JIMH3BbI, HU3MCPCHU,

HWHCTPYKIUH, BBIUYUCIIATH

OLEHKA, YCTHbIM
onpoc,
NnpaKkTU4yeckune
paboTbl

coONI0IaTh MpaBHia TEXHUKH O€30MacHOCTH TpU pabore ¢ NabopaTOpHBIM
000pyTOBaHHEM;

1-4 yeTBeEpPTb

Tekywas
OLEHKA, YCTHbIM
onpoc,
npaKkTUYyeckune
paboTbl

pa3iu4aTth OCHOBHBIC TIPU3HAKM HM3YYEHHBIX (U3UYECKUX  MOJICIICH:
MaTepHajbHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUEUHBIH HCTOYHUK CBETA,

JIy4, TOHKas JIMH3a, IJIaHETapHasA MOACIIb aTOMaA, HYKJIOHHAs MOICJIb aTOMHOT' O

1-4 yeTBeEpPTb

Tekywasa
OLEHKA, YCTHbIM
onpoc,

apa; npakTnyeckme
paboTbl
XapaKTepPU30BaTh MPUHIUIBI TEHCTBUS M3YYEHHBIX MPUOOPOB M TeXHWYecKuX | 1-4 yeTBepTb | Tekylian

YCTPOMCTB C OMOPOW Ha WX OMUCAHHS (B TOM YHCIE: CIHOMETp, NATYNKH
MOJIOKEHUS, PACCTOSHUSL M YCKOPEHHS, pakeTa, 3XOJIOT, OYKU, NEPUCKOI,
(oToanmapaT, ONTHUYECKHE CBETOBOJIBI, CIIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), ucnonwp3yss 3HaHUS O CBOHCTBaX (DU3UYECKHX SBICHUH U
HE00X0UMbIe (PU3NICCKIE 3aKOHOMEPHOCTH;

OLLEHKa, YCTHbIM
onpoc,
npaKkTUyeckmne
paboTbl




® HCIIOJIB30BATh CXEMBI U CXEMATHUYHBIC PHCYHKHW HU3YUCHHBIX TEXHUYCCKUX 1-4 4YeTBepTb TEKyLLI,aH

YCTPOMCTB, M3MEPUTEIBHBIX NMPUOOPOB M TEXHOJOTHUYECKHUX MPOIECCOB MPH OLLEHKa, YCTHbIN
pereHn yaeOHO--TIPaKTHIECKUX 3a71ad, ONTHICCKUE CXEMBI ISl TIOCTPOCHHUS onpoc,
M300paKeHHUH B INTOCKOM 3€pKajie U COOMparoIeil JIMH3E; npaxkTn4eckune
paboTbl
® MIPUBOJUTEL NMPUMEPHI (HAXOAUTHh WH(MOPMAIMIO O MpuMepax) mpakTudeckoro | 1-4 yetsepTb | Tekyuwias
WCTIOJIb30BaHUS (DU3MUCCKUX 3HAHUH B IIOBCEHEBHOM )KU3HU IJIs1 00CCIICUCHUS OLEHKa, YCTHbIN
0e30macHOCTH MpH 0OpaLICHUH ¢ TPUOOPAMHU M TEXHUUYECKHMHU YCTPOUCTBAMH, onpoc,
COXPaHCHUS 370POBbS U COOJIOJCHHS HOPM 3KOJOTHYECKOTO ITOBEACHUS B npakTn4eckne
OKpY>Kalollen cpeae; paborbi
® OCYIIECTBIATh MOWCK MHPOpManmu (pusudeckoro comepkanus B Unrtepuere, | 1-4 yetBepTb | Tekywan
CaMOCTOSITETPHO  (pOpMyNMHpys TOMCKOBBIH  3ampoc, HAaXOOUTh IIyTH OLLEHKa, YCTHbIV
OTpesieNieHnss JOCTOBEPHOCTH IIOJIyYeHHOW WHQOpPManud Ha OCHOBE onpoc,
MMCIONINXCS 3HAHUU M JOIOJHUTEIIFHBIX HCTOUHHKOB; NpakTU4eckme
paboTbl
® ICITONIb30BaTh NPY BHINONHEHWH Y4YeOHBIX 3aJlaHUil HaydHO--TIOMYJSIpHYHO | 1-4 yeTBepTb | Tekywan
TUTEpaTypy (PU3NUECKOro COJAEPXKaHWs, CIPABOYHBIE MaTepHallbl, PECYpPCHI OLEHKa, YCTHbIN
cetu  HMHrepHer, Bnaxerp NpuéMaMM  KOHCIEKTUPOBAHMS  TEKCTA, onpoc,
npeoOpa3oBaHus HHPOPMAIMK U3 OAHOM 3HAKOBOW CHCTEMBI B JPYTYIO; NpaKkTM4eckne
paboTbl
® co371aBaTh COOCTBEHHBIC TICHEMEHHBIE U YCTHBIE COOOIIICHHS HA OCHOBE 1-4 yeTBepTb | TeKkywasa
WH(GOPMAITUHU U3 HECKOIBKIX UCTOYHUKOB (DMU3HUYECKOTO CONEPIKaHus, OLLEHKA, YCTHbIV
MyOJIMYHO MPEICTABISATh PE3YJIbTaThl MPOSKTHOM HIIH UCCIICIOBATEIBCKOM onpoc,
JIEATEIBHOCTH, IIPA 3TOM I'PAMOTHO HCIOJIB30BaTh N3yUYECHHBIA MOHATUIMHBIN npaKTU4ecKue
amnmapaT u3y4aeMoro pasjena (YM3UKH U COTPOBOXKIATh BHICTYIIIICHHE paboTbl

Mpe3eHTanrei ¢ yauéToM 0COOEHHOCTEN ay TMTOPHH CBEPCTHHUKOB

Hopmbl oueHMBaHUA yuebHOro npegmera «Pusmnka»

OueHKa OTBETOB y4YalLUXCA NpU NpoBeAeHUM YCTHOTO onpoca
OueHKa "5" cTaBuTCA B C/ieaytOLLEM CyYae:

- OTBET YY4€HMKa NO/HbIN, CAMOCTOATENbHbIM, NPABUIbHbIN, U3/TIOXKEH NIUTEPATYPHbIM A3bIKOM
B onpeaeneHHON NOrMYecKkor nocnenoBaTeNIbHOCTM, PAcCKa3 COMPOBOXAAETCA HOBbIMU
npumepamu;

- yyalmniics obHapyK1BaeT BepHoe NoHMMaHMe GpU3NYECKOM CYLLHOCTM paccMaTpmUBaEMbIX
AB/IEHUI M 33aKOHOMEPHOCTelM, 3aKOHOB W Teopuu, [AaeT TOYHOe onpeaeneHue wu
MCTONKOBAHWE OCHOBHbIX MNOHATUI, 3aKOHOB, TEOpPWW, NpPaBUAbHOE onpeaeneHue
bM3MYECKUX BENNYMH, UX €ANHUL, M cCNOCOB0B M3MepeHUs;

- yYalmmncs ymeeT NPUMEHUTb 3HAHMA B HOBOW CUTyauUMKU NPU BbINONHEHUM MPAKTUYECKUX
334aHWi, 3HAEeT OCHOBHbIE MOHATMA M YMEeT ONepuMpoBaTb UMK MNPU PeLleHun 3a4ad,
NpPaBU/IbHO BbINOJIHAET YePTEXKMU, CXEMbI U TPAadUKKN, CONYTCTBYIOLLIME OTBETY;



- MOYKET YCTAaHOBUTb CBA3b MEXAY M3yYaeMbiM U paHee U3y4eHHbIM MaTeEPUAIOM MO Kypcy
OU3MKKM, a TaKKe C MaTepPUasioM, YCBOEHHbIM MPU U3YYEHUU APYTUX NPEeaMETOB;

- BNaAeeT 3HAaHMAMMU U YyMmeHUAMU B obbeme 95% - 100% oT TpeboBaHMN Nporpammbl.
OueHka "4" ctaBuTCA B C/ieAytoLWeM C/yYae:

- OTBET YAO0BNETBOPAET OCHOBHbIM TPebOBaHMAM K OTBETY Ha oueHKy "5", HO coaepKuTt
HETOYHOCTU B U3NOXKEHUM PAKTOB, onpeaeneHuin, NoHATUMU, 0OBACHEHUM B3aMMOCBA3EN,
BbIBOAAX W peleHnn 3agady. HeTouyHOCTM Nerko WCnpaBaalTcs Npu  oTBeTe Ha
AOMONIHUTENbHbIE BOMPOCHI;

- YYaLMca He ncnonb3yeT cCOBCTBEHHbIN N1aH OTBETa, 3aTPYAHAETCA B NPUBEAEHUM HOBbIX
NMPMMEpPOB, U NPUMEHEHUW 3HAHWUI B HOBOM CUTyaLMMK, CNabo UCMONb3yeT CBA3U C paHee
M3yYEHHbIM MATEPMANIOM U C MATEPUAZIOM, YCBOEHHbBIM MPU U3yYEeHUU APpYTrUX NPeaMeToB;

- 06bem 3HaHUIM U ymeHui yyauerocs coctasnatoT 80-95% oT TpeboBaHMI Nporpammebl.
OueHKa "3" ctaBuTCA B C/ieayroLLEM cay4yae:

- bonblIada YacTb oTBETa YAoBAeTBOpsAeT TpeboBaHMAM K OTBETY Ha OUeHKY "'4", HO B oTBeTe
O6HapyKMBAIOTCA OTAENbHble Npobenbl, He NPenAaATCTBYOWME AasbHENLEMY YCBOEHUIO
NPOrpaMMHOro maTepuana;

- yyawmimca obHapyKnBaeT NoOHMMaHWe y4ebHOro maTepmana npyM HeAOCTaTOYHOM NOIHOTE
YCBOEHWSA MOHATUN AN HEMNOCNeA0BaATE/IbHOCTU U3NOXKEHNA MaTepuana, yMmeeT NPUMEHATb
NONly4eHHble 3HAHWUA NPU PeLeHNN NPOCTbIX 33434 C UCNONb30BaHUEM FOTOBbIX GOPMYA, HO
3aTPYAHAETCA NPU peLlleHMM KayeCTBEHHbIX 33434 M 3adad, Tpebywmx npeobpasoBaHun

bopmyn;

- yyalumiica BnageeTt 3HaHUMAMU UM yMeHnamMM B obbeme He meHee 80 % copepikaHus,
COOTBETCTBYHOLLErO NPOrpamMmHbIM TpeboBaHUAM.

OueHKa "2" cTaBUTCA B cieaytowem ciyyae:

- OTBEeT HeﬂpaBMﬂbell\;I, NMOKa3blBaeT He3HaHMe OCHOBHbIX I'IOHFITI/IVI, HeEMNOHUMaHUe
N3y4EeHHbIX 3aKOHOMepHOCTeVI “n B33MMOCBF|3€VI, HeymeHune pa60TaTb C y‘-le6HVIKOM, pewaTtb
Konn4yectBeHHble N Ka4yeCTBEeHHbIe 3a4a4W,

- yyYawmmca He O0BNageN OCHOBHbIMM 3HAHUAMM M YMEHUAMU B COOTBETCTBUM C
TpeboBaHUAMM NPOrpammbl;

- yYalMnNCa He BNageeT 3HaHMAMK B 06beme TpeboBaHMIM Ha oueHKy "3".



OueHKa oTBeToB yyalwmuxca npum nposeaeHnn CamocCtoAaTe/ibHbIX U KOHTPOJIbHbIX pa60T

OueHKa "5" cTaBuTCA B cneayrowem ciyyae:
- paboTa BbINO/IHEHA NOJIHOCTbIO;
- cAenaH nepesog, eANHUL, Bcex pusnyeckmx seanymH B «C», Bce Heobxoammble

[laHHble 3aHECEHbI B YC/I0BME, MPABU/IbHO BbINOJIHEHbI YEPTEXKM, CXEMbI, FTPAPUKN, PUCYHKM,
COMYTCTBYIOWME PeWEeHU0 33434y, cAenaHa NpoBepKa MO HaMMEHOBAHUAM, MPaBU/IbHO
npoBeAeHbl MaTeMaTUYeCcKMe pacyeTbl U AaH NOJIHbIN OTBET;

- Ha KayeCTBEHHble W TEOpPeTUYECKME BOMPOCbl AaH MNOJIHbIN, UCYEPMNbIBAOLWMNIA OTBET
NMTEpPaTyPHbIM A3bIKOM B onpeaeseHHON JI0rMYecKoM noc/iefoBaTeNbHOCTH, ydalminca
NPUBOAUT HOBbIE MPUMEPbI, YCTAHAB/IMBAET CBA3b MEXKAY M3YYaeMbIM U paHee U3y4eHHbIM
MaTepManomM No Kypcy GM3MKK, a TaKKe C MaTepManoM, YCBOEHHbIM NPU U3YHEHUU APYIUX
npeamMeToB, YMeEET NPUMEHUTb 3HaHMA B HOBOM CUTyaLMK;

- yyalmniica obHapyKu1BaeT BepHoe NoHMMaHue GpU3NYECKOM CYLLHOCTM pacCMaTpmUBaEMbIX
AB/IEHNU M 3aKOHOMEPHOCTEM, 3aKOHOB W Teopui, [AaeT TOYHOE OonpeaencHue wu
MCTONKOBAHME OCHOBHbIX MOHATUM, 3aKOHOB, TEOPUIA, a TaKKe MpaBUIbHOE onpeaeneHue
bM3MYECKUX BENNYMH, UX ANHUILL M CNOCOHOB M3MepPEHUS.

OueHKa "4"cTaBuTca B cneaytowem cayyae:

- pa60Ta BbIMOJ/IHEHA NO/IHOCTbIO UK He MeHee Yyem Ha 80 % oT obbema 3a4aHunA, HO B Heu
MMEKTCA HEAOYETbI N HECYLLECTBEHHbIE OIJJI/I6KM,'

- OTBET Ha Ka4YeCTBEHHbIE N TEOPETUYHECKNE BOMNPOCHI YyAOBNETBOPAET BblLLENEPEHYNCNNEHHDBIM
Tpe6OBaHMﬂM, HO COOEePHKUT HETOYHOCTUN B U3NOKEHUU (I)aKTOB, OI'IpG,EI,GJ'IGHMVI, I'IOHHTMVI,
06BbACHEHUN B3aMMOCBH3el7'I, BbiBOAaAX U peLIEHNUN 3a4a4,

- YYalLMIMcA MCNbITbIBAET TPYAHOCTU B MPUMEHEHUM 3HAHMW B HOBOM CUTyauMW, He B
AOCTAaTOMHOM Mepe UCNONb3yeT CBA3M C paHee U3yYEeHHbIM MATEPMANIOM M C MaTepUaiom,
YCBOEHHbIM NPU U3YYEHUN APYTUX NPEAMETOB.

OueHkKa "3" cTaBuTCA B cneaytowem ciyyae:

- paboTa BbINO/IHEHA B OCHOBHOM BepHO (06beM BbINOIHEHHOM YacTU COCTAaBAAET HE MeHee
2/3 ot obuiero o6bema), HO AONYLLEHbI CYLLLECTBEHHbIE HETOYHOCTHU;

ydyawmiica obHapyXKMBaeT NOHMMaHMe y4yebHOro matepmana nNnpm HeAOCTaTOYHOMN NMOMHOTE
YCBOEHMA NOHATUI U 3aKOHOMEPHOCTEN;



- YMeeT NPUMEHATb NONYYEHHbIE 3HAHUA NPU PEeLIeHUM NPOCTbIX 33434 C UCNO/Ib30BaHMEM
rotoBbix GOpPMy/, HO 3aTPYAHAETCA MNPU PEeLIeHUMU KAYeCTBEHHbIX 33aJa4y WM COXKHbIX
KO/INYEeCTBEHHbIX 33434, Tpebytowmx npeobpasoBaHma ¢opmy.

OueHKa "2" ctaBuTCA B C/ieayloLLEM CyYae:

- paboTa B OCHOBHOM He BbINo/IHEHA (06bemM BbINONHEHHOM YacTU mMmeHee 2/3 oT obulero
obbema 3agaHus);

- YYalWMIACA MOKasblBaeT He3HaHWEe OCHOBHbIX MOHATUMN, HEMOHUMaHWE WU3YYEHHbIX
3aKOHOMEPHOCTEN U B3aMMOCBA3EMN, He YyMeeT pellaTb KONMYECTBEHHbIE U KauyeCTBEeHHble
3a4auu.

OueHKa OTBETOB y4yalLUXca Npu nposeaeHnn nabopatopHbix pabor

OueHKa "5" cTaBuTCA B C/ieayroLLEM cayYae:

- nabopaTtopHas paboTa BbINOAHEHA B NOAHOM ob6beme c cobniogeHnem Heobxoanmmom
nocne[0BaTeNIbHOCTM NPOBEAEHMA ONbITOB U U3MEPEHNU;

- y‘-IaLLI,VIIZCFI CaMOCTOATEJ/IbHO U PAUMNOHA/IbHO CMOHTUPOBAnN HGO6XO,CI,I/IMO€ O60pYﬂ,OBaHMe,
BCe OnbiTbl NMPOBEN B YCNOBUAX N PEXNMAX, 06eCI'Ie‘-IVIBaI-OIJ.I,MX nonydyeHme npaBubHbIX
pe3ynbTatoB U BbIBOAOB, co6mo,u,an Tpe6OBaHMﬂ 6e3onacHocTH Tpy4aa;

- B OTYeTe NpPaBW/IbHO M aKKYpPaTHO BbIMNOHWA BCE 3anucK, TabanLbl, PUCYHKU, YEPTEXKM,
rpaduKn, BbIMUCNEHUS;

- NMPaBUIbHO BbINONHWA aHAN3 NOrPELIHOCTEN.
OueHka "4"

CTaBUTCA B CAeaylowem Cc/y4dae: BbiNoJIHeHMe nabopaTopHOM paboTbl yaoBieTBOpAET
OCHOBHbIM TpeboBaHUAM K OTBETY Ha oueHKy "5", HO yyawmmnca gonycTun HepoueTbl UK
Herpybble oWwnbKM, He NOBANABLUME Ha pe3yabTaTbl BbINOJHEHUA PaboTbI.

OueHka "3"cTaBuTCA B cnegyowem cayyae:

- pe3ynbTaT BbIMNOJHEHHOM YacTu NabopaTopHOM pPabOoTbl TAaKOB, YTO NO3BOJIAET MNONYYUTb
NPaBU/IbHbIN BbIBOA, HO B XOA4€E NPOBEAEHMA ONbITa U U3MepeHUn bbln AonyLweHbl OWNBKH.

OueHka "2" ctaBuTCA B C/ieaytowWem ciyyae:



- pe3ynbTaTbl BbiNOAHEHUA nabopaTopHON paboTbl HE NO3BONAIT CAeNaTb NPaBUbHbIN
BbIBOA, U3MEPEHUSA, BbIMUCIEHNSA, HABNOAEHUA NPON3BOANINCE HENPABU/IBLHO.

lpumeyaHus.

Bo Bcex c/ny4anx OUEHKA CHUMXKAETCA, eCNM y4YeHUK He cobntogan TpeboBaHWUI TEXHUKU
6e30MacHOCTM NPU NPOBEAEHUN IKCMEPUMEHTA. B Tex cnyyasax, Koraa yyalwmiica nokasan
OPUTMHANbHbIMA NOAXOA K BbINONHEHUIO PaboTbl, HO B OTYETE COAEPMKATCA HEeOOoCTaTKu,
OLEHKa 33 BbINOJIHEHNE PabOoTbl, MO YCMOTPEHMUIO YUUTENS, MOMKET ObiTb NOBbIWEHA MO
CPaBHEHMWIO C YKa3aHHbIMWU HOPMaMMU.

TecToBbIA KOHTPONb

Llenbio TecToBbIX 3a4aHUI ABNSETCA BO3MOXKHOCTb BbISIBAEHWUA 3HAHWUM, YMEHWUIN, HAaBbIKOB
Ka*kOoro WCMbITYyeMoro, MO3TOMYy B KauyecTBe WHTEpnpeTauMoHHON CUCTEMbl OTCYeTa
MCNONb3YyeTCA KOHKPEeTHaAa ANA onpeaeneHHOW BO3PACTHOW rpynnbl yyalwmxca obnactb
coAeprKaHua gaHHoro yyebHoro npegmerta.

3aaaHuA TecToB pa3paboTaHbl B ABYX Gopmax:

- 3aKpbITble 3a4aHuA (3aa4aHna c BbIDOPOM OTBETOB, MPU KOTOPbIX UCMbITYEMbIN BbIOMpaeT
NPaBU/bHbINA OTBET M3 YMCNA FOTOBLIX, NPUAAraeMbiX B 3aflaHUK TecTa (Kak npasuno 3-4
BapuaHTa).

- OTKPbITblE 3a4aHMA (3aA4aHNsA, B KOTOPbIX UCNbITYeMbI cam GOpMyAnpyeT OTBET).

Mpw TecTMpoBaHUKM BCe BepHble oTBeTbl bepyTca 3a 100%, Toraa oTMETKa BbiCTaBAseTCcA B
COOTBETCTBUM C TabnuLel:

MpoueHT BbiNONHEHUA 3apaHMA  (OTMeTKa

95% n bonee OTNINYHO

75-94%% XOpOoLlo

50-74%% VAO0BNETBOPUTENBHO
meHee 50% Hey4,0BNeTBOPUTE/IbHO

MNepeuyeHb owmnbOK
py6bie ownbKu:

® HE3HaHME OINpPECICHU OCHOBHBIX MOHATHH, 3aKOHOB, IIPABUII, OCHOBHBIX MOJIOKEHHI
Teopuu, Gopmys, OOIIECTPUHATHIX CHUMBOJOB 0003Hau€HHSI (DUINYECKUX BEIUYMH,



€AMHUI] UX U3MEPEHHUS;
HEyMEHUE BBIICIIUTH B OTBETE TJIABHOE;

HEYMEHUE MPUMEHATh 3HAHMUS U1 pEUIeHMs] 3aJad U OOBACHEHUS (PU3NYECKUX
ABJICHUHM; HENPaBWIbHO CQHOPMYJIUPOBAHHBIE BOMNPOCHl 3aJaud WIA HEBEPHBIE
OOBSICHEHUsI XOJa €€ PEIICHUS; HE3HAHWE NPUEMOB DPELIEHUS 3a]ad, aHAJOTUYHBIX
paHee pEIICHHBIM B KJacce, OIIMOKH, MOKAa3bIBAIOIIME HENPABUIBHOE MOHUMAaHUE
YCIJIOBHS 33J]a4H UM HENPABUJIBHOE UCTOJIKOBAHUE PEILICHNUS;

HEYMEHHE YUTATh U CTPOUTH IPa(QUKU U MPUHIUITHATIEHBIE CXEMBI;

HEYMEHHE IOJrOTOBUTh K paboTe yCTAaHOBKY WM JlabopaTopHoe 0O0OpyJOBaHUE,
IIPOBECTH OIBIT, HEOOXOUMBIE PACUEThl, MM UCIIOJIb30BATh MTOJIyYEHHBIE JAHHBIE JUIs
BBIBOJIOB;

HEOpE)KHOE OTHOUIEHHE K JIabOpaTOpHOMY OOOpYIOBAaHUIO M H3MEPUTEIbHBIM
npudopam;

HEYMEHHE ONPEAEIINTh IIOKa3aHUE U3MEPUTEIBLHOTO TPUOO0pa;

HapyweHue TpeboBaHMI NpaBmn 6€30NacHOro TpyAa Npu BbINOJIHEHWM SKCNEPUMEHTA.

Herpyb6bie ownbku:

HETOYHOCTU (POPMYJIUPOBOK, ONpPEEICHUN, MOHATUH, 3aKOHOB, TE€OPUii, BbI3BAaHHBIC
HETOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIpPEAEIAEMOro TIOHATUS, OUIMOKH,
BbI3BaHHBIE HECOOIIOCHUEM YCIIOBUM MPOBEACHUH ONbITA WK U3MEPEHUIL;

OLIMOKM B YCJOBHBIX OOO3HAUEHHUSAX HA MPUHIMIHAIBHBIX CXeMaX, HETOYHOCTU
yepTexkei, rpaduKoB, CXeM;

MPOITYCK WJIM HETOYHOE HalMCcaHue HAMMEHOBAaHUM €IMHUIL] (PU3NYECKUX BEITUYMH;
HEepalMOHAJIbHBIN BHIOOP X0/1a PELLICHUSI.

Hepouetnbl:

HepaIMOHAJIbHBIE 3alMCH MPY BBIYUCIICHHSIX, HEpaIlMOHAIbHBIE TTPUEMbI BBIYUCIICHUH,
npeoOpa3oBaHU U pEIICHUH 3a/1a4;

apupMeTndecKkue OMMOKN B BBIUMUCICHUSAX, €CIIA ATH OIMMOKUA TPpyOO HE MCKAKAIOT
PEaTbHOCTh MOTYYESHHOTO PE3yIbTaTa;

OTJICTBHBIC MIOTPEITHOCTH B (POPMYITUPOBKE BOTIPOCA HJIM OTBETA;

HeOpeKHOE BHITIOJIHEHUE 3aMUCel, YepTEkKeH, cxeM, rpa)uKkoB;

opdorpadudeckue 1 MyHKTYallMOHHBIE OITHOKHY.

YYEBHO-METOJNYECKOE OBECIIEYEHHME OBPA30BATEJBLHOIO
MPOLIECCA
OBSI3ATEJIbLHBIE YYUEBHBIE MATEPHAJIBI JISI YUEHUKA

» ®uzuka: 7-i knacc: 6a30BbIi ypoBeHb: yueOHuK, 7 kiacc/ [lepsimkun .M., liBanoB

A.N., AkimonepHoe obuiectBo «M3natensctBo «IIpocBemnienue»

» ®usuka, 9 knace/ [epoimkun A.B., ['yrtauk E.M., O61iecTBo ¢ orpaHU4eHHOM



0TBETCTBEHHOCTHIO «[IPODA»; Akunonepnoe obmectBo «M3narensctBo «lIpocsemienner»
» dusuka, 8 knacc/ [lepeimkun A.B., O0IEcCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«JIPOD®A»; AktinonepHoe obmectBo «M3narenscTBo «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. A3Oyka ¢pusuku. OnopHbIE KOHCTICKTHI JIJIS U3Y4YCHUS (DU3UKHU 32 KYPC CpeIHen
0011e00pa30BaTENbHON IKOJIbI: DKCIEPUMEHTANIbHBIE MaTepHUalibl. — MKeBCK:
YAMYPTHUA, 1992. — 256 ¢

2. Jlykamuk B.W., UBanoa E.B. Coopuuk 3amau no gusuke ais 7-9 kiaccoB
oOmeoOpasoBarenbHbIX yupexaeHuil. — M.: [Ipocsemenune, 2000. — 224 c.

3. [lepwimkua A.B. ®uszuka 8 kit: Yueb.is oduieoOpa3osar. yupesxaenuit. — M.: JIpoda ,
2018. - 192 c.

4. Ilepoiikun A.B. ®uznka 9 kin: Yueb. s obnieodpazoBart. yupexaeHuid. — M.: Ilpoda ,
2014. - 255 c.

5. Ilepwikud A.B.

6. ®usuka-7 — M.:Jlpoda, 2013;

7. Mapon A.E., Mapon E.A., Ilo3oiickuiit C.B. . COopHHK BOIIPOCOB U 3a/1a4 10 (hU3UKeE. 7-
9 k1. — M.:IIpocBenienue,

8. Kupuk JI.A. ®usuka-7. Pa3HOypOBHEBBIE CAMOCTOSITEIbHBIE M KOHTPOJIbHBIC PA0OTHI. —
M.:Nnexkca,

9. Kupuk JI.A. ®usuka-8. Pa3HOypOBHEBbIE CAMOCTOSITENIbHBIC U KOHTPOJIbHBIE paOOTHI. —
M.:Nnekca,

10. Kupuxk JI.A. ®usnka-9. PazHOypoBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI. —

M.:Unexca,



11. KosrynoBuu M.I". Jlomaninuii skcriepuMenT no gusuke. Binamoc,M.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://multiurok.ru/files/o-i-gromtsieva-kontrol-nyie-i-samostoiatiel-nyie-1.html - 8 kmacc
https://fileskachat.com/view/29164 88b6a021e5d44198ceb8dbcad66ab34b.html - 9 kiace

https://fileskachat.com/view/9542 1fc806ac6fb6aa8bh4e2dad27¢c9674acl.html 7 knacc
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