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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma o ¢usrke Ha ypOBHE OCHOBHOTO 00IIIer0 00pa30BaHus COCTaBJICHA Ha
OCHOBE TMOJIOKEHUH M TpeOOoBaHUM K pe3ylibTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTesibHON Mporpammel, npeactaBieHHbx B PI'OC OO0, a takxke
yaétoM (pemepanbHOM pabouel mporpaMMbl BocuTaHus W KoHIlenuu npenoaaBaHus
yaeOHOoro npeameTa « Du3nKay.

Copepxanne TmporpaMMmbl 1O  (u3MKe HampaBieHO Ha (HOpPMHUPOBAHHE
€CTECTBEHHOHAYYHON IPAMOTHOCTH 00YyYaIOUIUXCs M OpraHU3alfio U3y4eHus PU3UKHU Ha
JesITeIbHOCTHOM OCHOBe. B mporpamme mno (u3uMke YYUTHIBAIOTCS BO3MOKHOCTH
yaeOHOTO mpenMera B peanusamuu TpeboBanmii PI'OC OOO k mIaHUPYEMBIM
JIUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYUYCHHS, a TakKe MEXKIPEIMETHBIC
CBS3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs.

[Iporpamma 1o ¢u3uke ycTaHaBIMBAET paclpeiesieHne yueOHOro Marepuaia Io
rojiaM oOy4denus (1o Kjiaccam), mpejiaraetT IpUMEpPHYIO OCIEI0BATENbHOCTD U3YUEHUS
TE€M, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHSI TPEAMETHOIO COJICPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEHN 00yUYaroImMXCH.

dusnka SBISETCS CHUCTEMOOOPA3YIOIIMM [IJIi E€CTECTBEHHOHAYYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIBKY (PU3MYECKHE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3ydaeMbIX XUMUEU, Ouosiorued, acTpoHoMHued U (usnueckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KAPTUHY MHPA, PEIOCTABIISIET HanboJiee sicHble 00pa3iibl
NPUMEHEHUSI HAYYHOTO METOJa MO3HAHUS, TO €CTh CIOCco0a MOTYYEHHUs JTOCTOBEPHBIX
3HAaHUU O MUpE.

Onna w3 rnaBHBIX 3a7a4 (U3UYECKOr0 O0Opa3oBaHUs B CTPYKType oOOIIero
00pa3oBaHUs COCTOUT B (POPMUPOBAHUH €CTECTBEHHOHAYYHOW I'PaMOTHOCTH U UHTEpEca
K HayKe y OOy4aromIuxcs.

N3yuenue ¢uszmku Ha 6a30BOM ypOBHE MpEINoOaraeT OBJIaJCHHUE CIEAYIOIMIUMHU
KOMIETEHTHOCTSAMHM, XapaKTEPU3YIOIIUMHU €CTECTBEHHOHAYUHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS;

e OIICHUBATHh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCJICIOBAHNUS;

e UHTEPHPETUPOBATH JAHHBIE M HCIIOJIB30BaTh HAy4YHbIE JOKa3aTEIbCTBA
JU1S1 IOJTyYEHUSI BBIBOJIOB.

enu u3ydyeHus Gu3NKu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus ONpeeICHBI
B Konuenuuu mnpenogaBanus ydyeOHoro mnpeamera «Dduzuka» B 00pa3oBaTeIbHBIX
OpraHu3auax Poccuiickon Oenepanuu, peAU3YIOLINX OCHOBHbIE
oOmeoOpazoBaTeNbHbIE  TPOTPaMMbl,  YTBEpPXKAEHHOW  pemeHneM  Kosuteruu
MusnmnctepcTBa npocsemienust Poccutickoit ®enepanmu (mpotokoia ot 3 aexadps 2019 r.
Ne T1IK48BH).

Heau uzyyenus: pusuMKu:



e MpuOOpeTEeHHE UHTEpECca U CTPEMJICHUSI O0YUYaIOIIMUXCA K HAYYHOMY U3yUYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE MO3HaHUA U (POpMHUpPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3Y4YEHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DH3HUKU;

e (opMmupoBaHHE TMPEACTABICHUN O poIu (U3MKU s Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUK;

e pa3BUTHE MPEACTABICHUI 0 BO3MOXHBIX chepax Oyaymiei mpodeccuoHanbHON
NEeSTENBbHOCTH, CBA3AHHOM ¢ (PU3MKOM, TOJATOTOBKA K JalbHEHIIIEMY 00YUYEHUIO
B 3TOM HalpaBJICHHUH.

JlocTikeHre 3TUX 1eJIel mporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMINX 3a1a4:

e MpUOOpPETEHHE 3HAHUWA O JUCKPETHOM CTPOEHHM BEIIECTBA, O MEXAHUYECKHX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e IPUOOpPETEHUE YMEHUH OIUCHIBATh U OOBICHATH (PUIUUECKHE SBICHUS C
UCIOJIb30BaHUEM MOTYYECHHBIX 3HAHUM;

e OCBOEHHE METOJIOB PEIICHHS MPOCTEHIINX PACUETHBIX 33724 C UCIIOJIb30BAHUEM
duznyecKkux Mojenel, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 337144,

e pa3BUTHME YMEHUN HAOIIOJaTh NPUPOIHBIC SIBJICHHUS M BBINOJHATH OIIBITHI,
nabopaTopHble  pabOTBl M OJKCIEPUMEHTANbHBIE  HCCIEOBAaHUS  C
MCIIOJIb30BaHNEM U3MEPHUTETHHBIX PHUOOPOB;

e OCBOeHHE NpHUEMOB padoThl ¢ wuHpoOpMaIMerd (QU3NYECKOro CcoaepKaHus,
BKJItOUass MH(GOPMAILIMI0O O COBPEMEHHBIX JOCTI)KCHUAX (U3UKH, aHAJIU3 |
KPUTHUYECKOE OLIEHUBaHUE UH(POpMALHH;

e 3HAKOMCTBO cO cdepamu Mpo(ecCHOHATBHON eATENbHOCTH, CBA3AHHBIMU C
(¢u3UKON, U COBPEMEHHBIMH TEXHOJOTHSIMHU, OCHOBAHHBIMH Ha JTOCTHIKEHUSX
(u3HUEeCcKON HayKH.

Ha wusyuenue ¢usuku (6a30BbIA YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus oTBoAUTCA 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJIeN0), B 8 Kiiacce
— 68 yacoB (2 waca B Hememwo), B 9 kmacce — 102 yaca (3 yaca B Hejaenmo).

COJEPXXAHUE OBYUYEHUASA
7 KIIACC
Pasznes 1. ®u3uka u e€ posib B NO3HAHUM OKPY’KalOLIero Mupa
®usuka — Hayka O npupozae. SBieHus npupoabsl. DU3NUECKHUE SBJICHUS:

MCXaHUYCCKHUC, TCIIJIOBBLIC, SJICKTPUICCKUC, MAI'HUTHBIC, CBETOBBIC, 3BYKOBBIC.



duznueckue BeauunHbl. M3mepenne ¢puznueckux BeanunH. Gusndeckue npudopsl.
[TorpemHocTs M3MEpeHU. MeXayHapoHAs CHCTEMA EAUHULL.

Kak ¢usmka wu japyrme  e©CTECTBEHHbIE HAyKH  HW3Y4alOT  TMPUPO.Y.
EcTecTBeHHOHAyUHBIN METO/] MO3HAHUS: HAOIIO/IEHNE, IOCTAHOBKA HAYYHOI'O0 BOIIPOCa,
BBIJIBUKEHUE TUIIOTES3, SKCIIEPUMEHT MO0 MTPOBEPKE TMIOTE3, 00BICHEHHUE HA0II01aeMOTO
apieHus. Onrcanue GU3NYECKUX SBJICHUN C TOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHuueckue, TeIIOBbIE, JIEKTPUIECKUE, MAaTHUTHBIC, CBETOBBIE SIBIICHHUSL.

2. @usnyueckue MNpUOOPHl U TpolLEaypa MNPSIMBIX HU3MEPEHHI aHaJOrOBBIM U

I (PPOBBIM MPUOOPOM.

Jlabopamopnwie pabomuel u onvimol.

1. OmpenenieHHE LIEHBI ISICHUS IKaJIbl U3MEPUTEIBHOTO Mpudopa.

2. H3mepeHue paccTosIHUM.

3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO TeEa.

4. OmpeneneHue pa3MepoB MabIX TE.

5. M3mepenue TteMreparypsl MpU MOMOIIU KUAKOCTHOIO TEPMOMETPA U JaTUUKA

TeMIepaTyphbl.

Pa3zneun 2. IlepBoHayaibHble CBeIeHUS 0 CTPOEHNH BelleCTBA

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBIThI, JOKA3bIBAIOIINE
JVCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHue yactull BemecTBa. CBsi3b CKOPOCTH IBUKEHUS YACTHI] C TEMIIEPATYPOU.
bpoyHnoBckoe nBuxkenue, nuddysus. BanmonelicTBre 4acTHI] BEIIECTBA: MPUTIKEHUE
U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHUE Ta30B, XKUIAKOCTEHM M TBEPABIX
(KpucTammuyecknx) Teil. B3auMOCBsi3b MEXKJIY CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbpIX COCTOSTHUAX W HUX aTOMHO-MOJEKYJSIPHbIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUHN BOJIBI.

Jemoncmpauuu.

1. HaGmrogenue OpOyHOBCKOTO JIBHKECHHUSI.

2. HabGmonenue nuddyszuu.

3. HaGnronenue siBieHUM, OOBACHSIOMMUXCS MPUTSKEHUEM WM OTTAJKUBAaHUEM

YacTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OmeHka 1raMeTpa aToMa METOJO0M PSJIOB (C UCIOIb30BaHUEM (GoTorpadmii).

2. OnbITHI 110 HAOIIOICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSAKEHUSI.

Pa3nen 3. /IBuskeHue U B3auUMo/AeiCcTBHE TeJl

Mexannueckoe aBuxeHrue. PaBHoMepHOE 1 HepaBHOMEpHOE ABMKeHHE. CKOPOCTb.
CpenHss CKOpOCTh ITPU HEPABHOMEPHOM JIBUKEHUU. Pacu€T myTH U BpEMEHU JIBU>)KEHUSL.



SIBnenue nHepuuu. 3aKOH HHEpUUU. B3anMoeiicTBrE Tel Kak IPUYMHA U3MEHEHUS
CKOpPOCTH IBHKEHMS Tel. Macca kKak Mepa MHEPTHOCTH Tena. IIImoTHOCTE BemecTsa.
CBs13b INTOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIIECTBA.

Cuita xaKk XapakTepucTuka BzauMozaeucTsus Ten. Cuiia ynpyroctu u 3akoH I'yka.
N3mepenue cuiisl ¢ TOMOIIBIO JUHAMOMETPA. SIBiIeHNE TArOTeHUs U crita TsokecTH. Crita
TSDKECTH Ha Jpyrux maHerax. Bec tena. HeBecomocTs. CiiokeHne Chil, HalIPaBICHHBIX
no ogHou mpsimoil. PaBHonelcTByromas cui. Cuna TpeHHs. TpeHue CKOJIbKEHUS U
TpeHHUe NMoKosi. TpeHne B IpUPOJIE U TEXHUKE.

Jlemoncmpayuu.

HabitoieHne MexaHn4ecKkoro JBUKEHMs Tea.
N3mepenne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HaOnronenue siBieHUs] THEPIUU.

CpaBHeHHE Macc 110 B3aMMOJICHCTBHIO TEIL.
. CroeHune cui, HalpaBJIEHHBIX 110 OJHOM MPSIMOM.

Jlabopamopnwie pabomel u onvimel.

1. OmpexeneHre CKOPOCTH PABHOMEPHOTO JABMKEHUS (ILIapUKA B )KUJKOCTH).

2. OnpeneneHue CpegHEl CKOPOCTU CKOJBXKEHHs Opycka WIM IIapuka IO
HAKJIOHHOM IIJIOCKOCTH.
Onpenenenne MWIOTHOCTH TBEPIOTO TeNa.

4. OmbITBI, JEMOHCTPHUPYIOLIME 3aBHUCHUMOCTh pacTsikeHus (nedopmanun)
MPY>KUHBI OT MPUIIOKEHHOUN CHIIBI.

1
2
3
4. HaOmoneHne n3MeHeHus1 CKOPOCTU MPU B3aUMOJIEUCTBHH TEJI.
5
6

5. OmnbIThl, I€MOHCTPUPYIOLINE 3aBUCHUMOCTD CHJIbI TPEHHS CKOJIBXKEHHUS OT Beca
TEea U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHnne TBEPABIX TeJl, dKUAKOCTENH U ra30B

Hasnenue. CriocoObl yMEHBIIEHUS W yBEIMYEHMs naBiieHus. JlaBneHue rasa.
3aBUCUMOCTH JaBJEHUS raza oT o0béma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TElaMH, JKHIKOCTAMM M ra3amu. 3akoH Ilackansa. IIHeBMarnueckue MallMHBIL.
3aBUCHUMOCTh JIaBJICHUS JKUAKOCTH OT TayOuHbl. ['mapocratMueckuid mapajokc.
CooOmaromuecs cocyibl. [ 'uapaBirueckiue MEXaHU3MBbI.

Atmochepa 3emuin u arMmocdepHoe JnaBiieHue. [IpuuMHBI CylIeCTBOBaHUS
Bo3aymHONW o0omouku 3emun. Omnbir  Toppuuermm. W3mepenue arMmochepHOTo
JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 17151 M3MepeHus aTMOC(hEepPHOTO JTaBJICHHUS.

JlelicTBHE XMAKOCTH M Ta3a Ha MOIPYyKEHHOE B HUX TeJO. BblTaskuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCUMOCTbH JABJICHHS ra3a OT TEMIIEPATYPHI.

2. ITlepenaua maBiieHUS KUIAKOCTBIO U Ta30M.

3. Cooluiaroniecs: Cocyabl.

4. I'mppaBivyeckuii mpecc.



[IposiBneHue neicTBUs aTMOCPEPHOTO TABICHUS.

3aBUCHUMOCTh BBITAJIKUBAIOUIEH CHJIBI OT 00bEMa MOrPYKEHHOW YacTH Tella U
MJIOTHOCTH YKUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

VYcnoBre muiaBaHus TEN: IJIABAHUE WJIM MOTPYKEHHE TEI B 3aBUCUMOCTU OT
COOTHOILICHHS TUIOTHOCTEN TeJIa U JKUJKOCTH.

Jlabopamopnwie pabomel u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJE OT 00bEMa MOTpYKEHHOW B
KUAKOCTb YaCTH TeJa.

OnpeneneHne BBITAIKUBAIOLIEH CHJIBL, IEUCTBYIOIIEH Ha TENO, MOIPYyKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHABAIOIIECH CHJIBI, JEHUCTBYIOIIEH Ha TEIO B
KUIAKOCTH, OT MAcChl TeJa.

OneITel, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTH  BBITAJKHUBAKOUIEH  CHIIBI,
JEHCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YACTH
T€Ja U OT IJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKH U ONIPENCIICHUE €€
rpy30H0ABEMHOCTH.

Pa3znes S. PaGoTra 1 MOIIHOCTB. JHEPrus

Mexanuueckas pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pbryar, 0JIOK, HAaKJIOHHAs TI0CKOCTh. [IpaBuio paBHOBecHs
peiuara. [IpuMeHeHue mnpaBuia paBHOBECHS pbluara K OJOKY. «30JI0TOE€ MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckast 1 noTeHUHanbHas dHeprus. [Ipespaiienue
OJTHOTO BHJIA MEXaHWYECKOM DYHEPTHUH B IPYTOU. 3AKOH COXPAHEHUS DHEPTUH B MEXAHUKE.
Jemoncmpayuu.

1.

IIprMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1.

Omnpenenenre pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBI)KCHHH Teja IO
TOPU30HTAIILHOM ITOBEPXHOCTH.

HccnenoBanue ycioBurd paBHOBECHS pbluara.

N3mepenune KIIJl HakIIOHHOM NIIIOCKOCTH.

N3yueHne 3aKkoHa COXpaHEHUSI MEXaHUYECKON SHEPTHUH.

8 KVIACC

Pa3nea 6. TenjioBbie ABJIEHUSA

OCHOBHBIE TIOJIOKEHUS] MOJIEKYJIIPHO-KMHETHYECKOM TEOPUH CTPOCHHUS BEILIECTRA.
Macca u pazmepbl aTOMOB U MOJIEKYJ. OMBIThI, TOATBEPKAAIOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopgenun TBEPAOro, IKUJAKOTO M Ta3000pa3HOrO0  COCTOSHUW  BEIECTBA.
Kpucramnmuueckue u amopdubie Tena. OObICHEHHWE CBOMCTB Ta3oB, KUIAKOCTEH H



TBEPABIX TEJI HA OCHOBE MOJIOKEHUU MOJIEKYJISIPHO-KUHETHYECKOUN Teopuu. CMaunBaHue
Y KalWUIAPHBIC SIBIICHUSA. TEmIOBOE PaCIIMPEHHUE U CKATHE.

Temneparypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YACTHII.
Buaytpennsis sHeprus. CrocoObl M3MEHEHHMS BHYTPEHHEHW SHEpPruu: TeIulonepenada u
coBepiieHne paboThl. Buael Temmomepemaun: TEMJIOMPOBOIHOCTb, KOHBEKIIHA,
U3JTyYCHHUE.

KommyecTtBo TemnoThl. YienabHas TEINIOEMKOCTh BEIIECTBA. TemIooOMEH u
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TerioBoro Oamanca. [ImaBrmeHue m OTBepjeBaHUE
KPUCTANIMYECKUX BEIIECTB. YJIelMbHas TemioTa IuiaBieHus. I[lapooOpa3zoBanue u
KoHJeHcausl. HWcmapenwe. Kumenwe. VYaenpHas TemioTa MapooOpa3oBaHUs.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHHUS OT aTMOC(HEPHOTO TaBJICHHUS.

BnaxHocTts BO3myXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunmmner padoTsl TemnoBsix apurareneit KIIJ[ rerooro asurarens. TermoBbie
JIBUTATEJIN Y 3aIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpPAaHEHUS U MPEBPALICHUS SHEPTUHU B TEIJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HabmroneHnue 6pOyHOBCKOTO JBH)KCHHS.

Habmronenune nuddysumn.

Habmronenue sBeHU cMauMBaHKS U KalMILIAPHBIX SBJICHUM.

HaOntonenue TenjaioBoro pacuimpeHus Ted.

N3MeHenue paBieHusl rasa NpU H3MEHEHHMM OOBbEMa M HArpeBaHUU WIIU

vk wN

OXJIQXKICHHUH.
IIpaBuna u3aMepeHus: TeMIepaTypsl.

Bunae! Termonepenaun.

OxJtaxkieHue npyu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMHU CUJIAMHU.
10. CpaBHEHME TEIUIOEMKOCTEN PA3IMYHBIX BEIIECTB.

w L N o

11. HabnroneHue KumeHus.

12. HabnmroaeHue mocTossHCTBa TeMIIEpaTyphl IIPH TIJIaBJICHUH.

13. Mojienu TeraoBbIX JIBUTATEIICH.

Jlabopamopnsie pabomul u onvimol.

1. OmBITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJICKYJIIPHOTO TPUTSKCHMUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB MIOBAPEHHOW COJIM WJIM caxapa.

3. OnbITHI 110 HAOIIOJECHUIO TETJIOBOTO PACIIUPEHUS Ta30B, JKUIKOCTEH U TBEPABIX
TeN.

4. OmnpenencHue TaBICHUS BO3AyXa B OJTOHE MITIPHUIIA.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH JaBJICHUS BO3/IyXa OT €ro 00béMa 1
HarpeBaHUs WA OXJIAXKICHUSI.

6. IlpoBepka rurmoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA XUAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMIEPaTyphl.



7. HaOmioneHue uW3MEHEHUsI BHYTPEHHEH OJHEpruuM Tejda B Pe3yJsbTare
Terionepeaayn U padboThl BHEITHUX CHUJL.

8. HccnenoBanue siBIeHUS TEIJI0OOMEHA MPU CMEIIUBAHUU XOJIOAHOW U ropsiueit
BOJIBL.

9. OmpeneneHne KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MpHU TEII000MEHe ¢
HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.

10. OnpezenieHre yAeIbHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca uCIapeHus..

12. OnpenesieHne OTHOCUTENIBHOW BIIAXKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. JiekTpudecKkue 1 MAarHUTHbIE SIBJICHUS

OnexkTpu3aums Ten. J[Ba pojxa DJIIEKTpUYECKHMX 3apsaoB. Bzaumopencrtaue
3apspKEHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHIIbl B3aUMOJICHCTBUS 3apSXKEHHBIX TEI
OT BEJIMYMHBI 3aPSAJ0B U PACCTOSHUS MEXKIY TEIAMH).

OnekTpuueckoe rmone. Hampsok€HHOCTh  3nekTpudeckoro mojsa.  [IpunHiun
CYHEPIO3ULINU JICKTPUUECKUX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenmn »snextpuyeckux 3apsgoB. OJIEMEHTAPHBIA DJIIEKTPUYECKUM  3apsill.
Crpoenne atoma. [IpOBOOHUKHN M HUAJIEKTPUKUA. 3aKOH COXPAHEHUS SJIEKTPHUYECKOTO
3apsja.

DJIEKTPUYECKUM TOK. Y CJIOBUS CYLIECTBOBAHUSA JIEKTPUUECKOTO TOKA. ICTOUYHUKHN
MOCTOSIHHOTO ToKa. JIEHCTBHUS DJIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMUUYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUNA TOK B KUIKOCTAX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIeKTpudyeckoe HanpsbkeHue. ConpoTUBIICHHE
NPOBOJHUKA. YJIEJIbBHOE COINPOTUBIICHHE BellecTBa. 3akoH Oma JJisl yyacTKa LEMH.
[TocnenoBarenbHOE M MTapalIENbHOE COETUHEHUE TPOBOTHUKOB.

Pabota ®  MOLIHOCTH BJEKTPUYECKOTO ToKa. 3akoH JDxoyns—JleHua.
DNeKTpuYecKue LEenu U TOTPEOUTENH 3JIEKTpUYECKOW 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHUE.

[ToctostHHbIE MarHuThl. B3auMoJencTBHE ITOCTOSAHHBIX MAarHuTOB. MarHuTHoOe
nosje. MarHuTHOE nojie 3eMJIM U €ro 3HaYeHHe IS *Ku3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoe moJjie 3JEKTPUYECKOro Toka. [IprumMeHeHue 3JeKTPOMAarHuTOB B TEXHUKE.
JlelicTBE MAarHUTHOTO TOJIs1 HA MPOBOJHHUK C TOKOM. DJEKTPOJIBUTATENb MMOCTOSHHOTO
ToKa. lcrnonp30BaHKWE BIEKTPOABUTATENIEM B TEXHUYECKUX YCTPOMCTBAX H Ha
TPaHCHIIOPTE.

OnbiTel @apanes. SBieHUE SIEKTPOMArHUTHOM WHAYKIUU. lIpaBuno Jlenna.
Onektporeneparop. CriocoObl MOIYYEHUS 3JIEKTPUUECKON SHEPTUU. DINEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX UICTOUYHUKAX SHEPTUHU.

Jemoncmpayuu.

1. DnekTpusauus Ted.

2. JIBa poja nNeKTpUYECKUX 3apsAA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJ.

3. YCTpPOHCTBO U ICHMCTBUE IJIIEKTPOCKOIIA.



DIIEKTPOCTAaTUYECKAsE UHAYKIIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpOoBOIHUKY U JUATIEKTPUKH.

MoenupoBaHr€ CUJIOBBIX JIMHUN SJIEKTPUUYECKOTO TOJIA.

M cTOYHUKH ITOCTOSIHHOTO TOKA.

JIlencTBUS NEKTPUUECKOTO TOKA.

10. DJNEKTPUUYECKUI TOK B HKHUJKOCTH.

11. ["a30BbI pa3ps.

12. I3MepeHne Cuibl TOKa aMIepMeTpOM.

13. MI3MepeHne 371eKTpUIeCKOro HaNpsHKEHUsI BOJIBTMETPOM.

14. Peoctar u Mara3uH CONPOTHUBJIEHUN.

15. B3aumoiericTBHE€ MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICICHUS MOJIFOCOB MAarHUTA.
17. MoienupoBaHuEe MarHUTHBIX IMOJIEN ITOCTOSIHHBIX MAarHUTOB.
18. OnbIT OpcTena.

19. MarHuTHOE MOJIe TOKA. DIEKTPOMArHUT.

20. JleficTBME MarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATENb TOCTOSHHOTO TOKA.

22. UccnemoBanue IBJICHUS SJIEKTPOMArHUTHOM UHIYKIIAH.

23. OnbiThl Dapajes.

L © N o v oA

24. 3aBUCUMOCTh HarpaBJICHUA  HWHAYKINMOHHOI'O TOKa  OT yCHOBI/Iﬁ €ro

BO3HUKHOBEHHUSI.
25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.
Jlabopamopnwie pabomul u onvimol.

1. OmpiTel 1O  HAONMIOJEHUIO  BJEKTPU3ALMM  TEl HMHAYKIUEH | 1[pu

CONPUKOCHOBEHHH.
2. HMccnenoBanue NE€WCTBUSA — DJIEKTPUYECKOTO IIOJISI HAa  NPOBOJHHUKHU
TUDJIEKTPHKHU.
C6opka u mpoBepka pabOoThI JEKTPUUECKOH LETTH MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHie CUIIbI TOKA.
N3mepenre u peryampoBaHie HAMPSKEHUS.
HccnenoBanue 3aBUCHUMOCTH CUJIBI  TOKA, HWAYLIETO 4YEpPe3 PpPEe3UCTOp,
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

o v kW

7. OHBITBI, ACMOHCTPUPYIOIINUEC 3aBUHCUMOCTL JBJICKTPUYICCKOI'O COIIPOTUBJICHUA

IMTPOBOJHHUKA OT €TI0 AJIMHBI, INIOIIAaAN ITOIICPCYHOI0 CCUCHUA U MaTCpHraia.

8. IlpoBepka mpaBwia CIOXKEHHUS HANPSHKEHUW TPU  MOCIEA0BATEIBHOM

COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuna I CUIbl TOKa IIPU MAPAJUICIBHOM COECOUHECHUU

PE3UCTOPOB.
10. Onpezenenre padboThl NEKTPUUYECKOTO TOKA, UAYLIETO YEPe3 pe3UCTOp.
11. OnpeziesieHre MOITHOCTHU 3JEKTPUUECKOr0 TOKA, BHIEISIEMOMN Ha pE3UCTOPE.



12. UccnenoBanue 3aBUCUMOCTM CHJIBI TOKa, HIYLIETO YEpe3 JaMIIOYKY, OT
HaIIpsKEHUS Ha HEW.

13. Onpenenenue K11/l HarpeBarens.

14. UccnenoBanne MarHuTHOTO B3aMMOJIEVCTBUS IOCTOSSHHBIX MarHUTOB.

15. I3yyeHne MarHuTHOTO TOJIsI TIOCTOSIHHBIX MarHUTOB IMPU UX OOBEAUHEHHH U

pa3ciiCHUN.

16. MccnenoBanue AENCTBHS JIEKTPUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. ONBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aMMOJACHCTBUS KATYIIKH C

TOKOM M MarHuTa OT CHJIbI TOKA U HAIlPABJICHUS TOKA B KaTYIIIKE.

18. I3ydyeHue AEHCTBUS MArHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.

19. KoHCTpyHpoOBaHue U U3y4eHUE padOThI AIEKTPOIBUTATEINS.

20. M3mepenne KIIJI anekTpoaBurateibHOM yCTaHOBKH.

21. OmBITBIL [0  HCCIIENOBAHUIO  SBJEHUSA  DJIEKTPOMATHUTHOM  MHIYKLIHH:

UCCIIEJOBAaHNE U3MEHEHUI 3HAUYECHUS U HAIIPABJICHUS UHIYKIIMOHHOI'O TOKA.
9 KUIIACC

Pasznen 8. Mexanuveckue siBJIeHUA

Mexannueckoe  ABwKeHHe. MarepuanbHas — Touka. (Cucrema  OTcyéra.
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOI'O  JIBM)KEHMs. PaBHOMEpHOE  NpPSMOJMHEHHOE
nBrkeHue. HepaBHomMepHOe mpsMoMHEWHOE JABrkeHue. CpenaHsss M MIHOBEHHas
CKOpOCTb TeJjla IIPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOE NpsiIMOJIMHENHOE JiBH>KeHHe. CBOOOAHOE MajieHue.
Omnbitel ['anumnes.

PaBHOMepHOE JBMKEHHE TO OKpYyKHOCTH. llepmonm u uacrota oOpaiieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IlepBoiii 3axk0oH Hprorona. Bropoi 3akon Herotona. Tperuit 3akoH HproToHa.
[IpyHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CWiia TPEHUS CKOJIBXKEHHS, CUja
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpPEHHE CBOOOIHOIO MaCHHUS.
JBmxenne maHeT Bokpyr Comnua. IlepBas kocmuueckas ckopoctb. HeBecoMocTs n
NepErpy3KH.

PaBHOBecue wmartepuanbHOl TOUYkHM. AOCOmOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OCBIO BpauleHus. MOMeHT cuiibl. LleHTp TsixecTu.

Nmnynsc Ttena. M3meHenue wummysbca. VMIynabc cuibl. 3aKOH COXpaHEHHS
UMITyJIbCa. PEakTUBHOE ABUKEHHUE.

Mexanuueckass paboTa U MOIIHOCTh. PaboTa cuil TSDKECTH, YOPYTOCTH, TPEHHUS.
Cas13b sHepruu u padboTel. [loTeHnanbHas 3Heprus Telna, MOAHATOTO HaJl TOBEPXHOCTHIO
3emiin. [loTreHunanbHasa 3HEPTUS CxKaTOU NpykuHbl. Knnetnueckas sneprust. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTHH.

Jlemoncmpayuu.



A

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

HaGintonieHne MexaHMuYecKOro JBHMXKEHHUSI Tela OTHOCHUTEIBHO pa3HbIX Tel
OTCU€Ta.

CpaBHEeHHME MyTE€d W TpaeKTOpPUA JBHKEHHS OJHOTO M TOrO K€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenre CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccenenoBanue Npru3HakoB PaBHOYCKOPEHHOTO JBUKEHUS.

Habmroienne ABMKEHUS Tella o0 OKPYKHOCTH.

Habmonenne MexaHMYECKHX SIBJICHHUN, MPOUCXOMAIIUMX B CHCTEME OTCYETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KCHHM OTHOCHTEIIBHO
KaOuHeTa HU3UKHU.

3aBUCUMOCTh YCKOPEHUS TeJa OT MacChl TeJla U ACHCTBYIOIIEH HA HETO CHUIIBI.
HaGnroneHnue paBeHCTBA CUIT IPU B3aUMOJIEUCTBUM TEJL.

N3meHenune Beca Tena npy yCKOPEHHOM JIBHKCHUU.

Ileperaua uMIryabsca py B3aUMOJECUCTBUU TE.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHCTBUM TE.

CoxpaHeHne UMITyJIbCAa IPHU HEYTIPYTOM B3aUMOJCHUCTBHH.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabutoieHne peakTUBHOTO ABMXKEHUS.

CoxpaHeHHe MEXaHUUECKON SHEPTUU [TPU CBOOOTHOM IMaJICHUH.

CoxpaHeHHEe MEXaHMYECKOW 3HEpruu IpU JBIDKEHUU Tela I0J JACUCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomel u onvimol.

1.

10.

KoHcTpynpoBaHne Tpakra i pa3roHa M JAJIBHEWIIEro pPaBHOMEPHOTO
JBIKEHUS [IAPUKA WIH TEJIEHKKH.

Omnpenenenre cpeHeld CKOPOCTH CKOJBXKEHUSI OpyCcKa WM JBUKECHUS LIapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

OmnpeneneHrne YyCKOpPEHHs] Tella MpPU PaBHOYCKOPEHHOM JIBDKEHHHM  T10
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BpPEMEHM IIPH  PAaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauyaJlbHOM CKOPOCTH.

[IpoBepka runoTe3nl: €CiIu IPU PABHOYCKOPEHHOM JBUKEHUHU 0€3 HavdaJlbHOM
CKOPOCTH MYTHU OTHOCSTCSA KakK psii HEYETHBIX YHMCEN, TO COOTBETCTBYIOLIUE
IIPOMEKYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO
JaBJICHUSI.

Onpenenenue kodhuIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThl CHIIBI TPEHHUS NPU PAaBHOMEPHOM JBIKEHHH Tela IO
TOPU30HTAIILHOW MTOBEPXHOCTH.

Onpenenenne pabOThI CHIIbI YIPYTOCTH IPU MOABEME TPy3a C UCIIOJIb30BAHUEM
HETOJBUKHOTO U MOJIBUXKHOTO OJIOKOB.



11. 3yyeHue 3aKoHa COXpaHEHUS SHEPTUH.
Paznen 9. Mexanuveckue Koja1e0aHUs U BOJIHbBI
KonebarensHoe nBukeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUMN: MEPUO],
4acToTa, aMIUIUTyna. MareMaTudeckuil W TpYyXKUHHBIM MasTHUKH. [IpeBpaieHue
SHEPTUU MPU KOJIeOaTETLHOM JIBIXKCHHH.
3aryxatouue kosneOanus. BoiHyxnennole konebanus. Pezonanc. Mexannueckue
BOJHBI. CBOMCTBa MexaHWYeCKUX BOJH. [IpomosibHBIE M TONEpedHble BOJIHBL. J[InHA
BOJIHBI U CKOpPOCTh €€ pacmpocTpaHeHHs. MeXaHMYeCKHe BOJHBI B TBEPIOM TEIeE,
CEeHCMUYECKHE BOJHBI.
3Byk. ['poMkocTh 3Byka u BbicoTa ToHA. OtpaxenHue 3Byka. MubpaszByk u
YIABTPa3BYK.
Hemoncmpayuu.
1. Habmronenue konebaHuii T Mo1 ACMCTBUEM CUJIBI TSHKECTH U CUITBI YIIPYTOCTH.
2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
3. HaOmronenue BbIHYKIEHHBIX KOJIEOAHUHN U pe30HAHCA.
4. PacnpocTpaHeHHe NPOJO0JIbHBIX U MOMEPEYHBIX BOJH (HA MOEIHN).
5. HaOnroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTUYECKUI PE30HAHC.
Jlabopamopnuie pabomul u onvimol.
1. OmpezenieHne YaCTOTHI M MIepUoia KoJieOaHUH MaTeMaTUYECKOTO MasiTHHUKA.
2. OmnpepeneHue 4acTOThl U IEpUOJA KOeOaHUl MPY>KUHHOTO MasATHHUKA.
3. HccnenoBanue 3aBUCMMOCTH TIepHo/aa KOJeOaHUil OABEIIIEHHOTO K HUTH Tpy3a
OT JIJIMHBI HUTH.
4. VccrnemoBanue 3aBUCUMOCTH TEpUoAa KoJieOaHUN MPYKUHHOTO MasiTHUKA OT
Macchbl rpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepUOJia KojaebaHui rpy3a, MOABEHICHHOTO K HUTH,
OT Macchl Tpy3a.
6. OmbITHI, TEMOHCTPHUPYIONIUE 3aBUCUMOCTh MepHUoja KoieOaHuil MPy>KMHHOTO
MasgTHUKA OT MacChl rpy3a 1 )KECTKOCTH MPYKUHBI.
7. W3MmepeHue yckopeHus CBOOOIHOTO MaICHHUS.
Paznen 10. D1eKTPOMATHUTHOE 0JI€ M 3JIEKTPOMATHUTHbIE BOJIHbBI
DJIEKTPOMarHuTHOE ToJe. DNEeKTPOMAarHUTHbBIE BOJIHBL. CaoiicTBa
anekTpoMarHuTHbIX BoyH. [llkama »nexkTpoMarHuTHBIX BOJIH. Vcmolsib3oBaHMe
AIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DJIeKTpOMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnuie padbomel u onvimel.
1. M3yyeHue CBOWCTB JJIEKTPOMArHUTHBIX BOJH C TIOMOIIBIO MOOMIILHOTO
TenedoHa.



Pa3nea 11. CBeroBbIe ABJICHUSA

JlyueBas mozenb cBera. Mcrounuku csera. lIpsMonuueliHOe pacnpocCTpaHEHUE
ceera. 3atmenusst Comnua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTpakKeHUs CBETA.

[Ipenomiienune cBera. 3aKoH IpesomiieHus cBeta. [olHoe BHYTpeHHEE OTpaKeHUE
cBeTa. Mcronb30BaHKe MOJIHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox myueit B nuH3e. OnTrueckas cuctema (poroammnapara, MUKPOCKOTIA U
Teneckona. ['a3 kak onTudeckasi cucteMa. banm3opykocTs U JanbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B crektp. OnbiTel HetoTOHA. CiokeHne CeKTpabHbIX
nBeToB. /lucnepcus caera.

JHemoncmpayuu.

W P N o U kA WNe

[IpsAMonMHEHOE pacIpOCTPAaHEHHE CBETA.

OtpaxkeHue cBera.

[Toy4yenue n300paXkeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTtuyeckui CBETOBO/I.

Xon nydei B coOuparoleit JImH3e.

XoJ1 Iydel B pacCEerBaroIIECH JIMH3E.

[Toyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Ipunun aeiicTBus hoToanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10. Moxenb riaasza.

11. Pa3noxenue 6e10ro cBera B CIEKTP.

12. [lomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIy4a OT YTJia IMaieHusl.
N3yuenne xapakTepUCTUK N300paKeHHUs MTPEAMETa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCMMOCTH yIJia TMPENIOMJICHHS CBETOBOTO Jy4ya OT YIJia
najieHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

[Toy4yenue n300pakeHUi ¢ TOMOIILI0 COOUPAIOIICH JIMH3HI.

Omnpenenenne (GOKYCHOTO PACCTOSHHUS W ONTHYECKOW CHIIBI coOMparomiei
JIUH3EIL.

OnBITH TIO PA3JIOKEHUIO OEIOTO CBETA B CTICKTP.

OMnBITHI 11O BOCTIPUSATHIO I[BETA MPEMETOB MTPH WX HAOIIOACHUH YePe3 IBETOBBIE
(bUIBTPHL.

Pa3nen 12. KBaHnToBBI€E ABJICHUSA

Onwitel  Pesepdopna u mnnanerapHas Mmojenb aroma. Moxens aroma bopa.
Hcnyckanue u norsoueHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PannoaktuBHOCTh. Anbha, OeTa- U raMma-uznydeHusi. CTpoeHHe aTOMHOTO sJipa.
Hyxionnas mogens atomHoro siapa. M3oronsl. PagnoaktuBHble npeBpamenus. [lepuon
NOJIypacriajia aTOMHBIX SIAEP.



SAnepHble peakuuu. 3aKOHbI COXPAaHEHHMS 3apsI0BOI0 U MACCOBOTO YUCEN. DHEPIUs
CBSI3U aTOMHBIX sifep. CBsi3b Macchl M AHEpruu. Peakuuu cuHTE3a U JACJICHUS SIEP.
Ncrounnku sHeprun ConHua u 3BE37.

SAnepHas oSHepreruka. JleWCTBUS pAaJIMOAKTUBHBIX H3JIyYEHUH HA IKUBBIC
OpraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3JIYYEHUS U MOTJIOICHHUS.

2. CrHexTpsl pa3IMuHbIX Ta30B.

3. CnekTp Bogopoja.

4. Pabota cu€Tymka MOHU3UPYIONTUX U3ITYYCHUH.

5. Perucrtpanus uznydeHus: IpUPOTHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopnwie pabomel u onvimol.

1. HaOmroneHue CIIONIHBIX U TMHEHYATHIX CTIEKTPOB U3JIYUCHUS.

2. UccnenoBanue TpeKoB: U3MEPEHUE PHEPTUH YACTHUIIBI IO TOPMO3HOMY MYTH (TI0

doTorpadusim).

3. H3mepenue paaroakTUBHOTO GoHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb

[ToBTOpUTENHEHO-0000IAIOIINI MOAYIh TMPETHA3HAYEH MJIi CUCTEMAaTHU3alluh U
0000111eHNs] TTPEIMETHOTO COJIEPKAHUSI U OMBITA JIESITEIILHOCTH, TPUOOPETEHHOTO TIPH
U3YYCHUH BCEero Kypca (U3UKH, a TakkKe [Js TMOATOTOBKM K OCHOBHOMY
roCcyJIapCTBEHHOMY AK3aMEHY MO (DU3MKe JJ1s1 00y4aroIUXCs, BHIOPABIIUX ATOT YUCOHBIM
npeaMer.

[Ipy u3ydyeHMH AAHHOTO MOIYJIS PEANMU3YIOTCS U CUCTEMATH3UPYIOTCS BHbI
JeSITeTbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBACTCS IOCTIIKCHHE NPEIMETHBIX U
MeTanpeIMETHBIX TJIAHUPYEMBIX pe3yJabTaToOB o0yueHwusl, dbopmupyercs
€CTeCTBEHHOHAy4YHasi T'PaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB MCCJIEA0BaHUs
SIBJICHUW TPUPOJIBI U TEXHUKU, OBJIAICHUE YMEHUSIMU OOBACHATh (PU3UYECKUE SBJICHHUS,
OPUMEHSISL TOJIyYEHHbIE 3HAHMs, pellaTh 3a[adyd, B TOM YHCJIE KAa4eCTBEHHbIE U
AKCIIEPUMEHTAJIbHBIE.

[TpuHIMIIHATBEHO AEATEIBHOCTHBIN XapaKTep JAHHOTO pa3eia peaanu3yeTcs 3a CUET
TOTO, YTO O0yYArOUTHUECs BBHIMOJHSIIOT 3a/1aHUsI, B KOTOPBIX UM MPEIJIaraeTcs:

Ha OCHOBE TMOJYYEHHBIX 3HAHUW PACTO3HaBaTh U HAYYHO OOBACHSITH (PU3HUECKHE
SIBJICHUS B OKPY’KAIOLIEH ITPUPOAE U ITIOBCEAHEBHOM KU3HU,

MCIIOJIh30BaTh HAYYHBIE METOIbI HCCIICIOBAHUS (PU3UUECKUX SBJICHUN, B TOM YHCIIE
JUISL TPOBEPKU TUTIOTE3 U MOJYUYECHUSI TEOPETUUECKUX BHIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HaubOoOJiee BaXHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTUH, HAlpUMEp, MPAKTHUYECKOTO HCIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
SHEPIUMu.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAMPABICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANpeIMETHBIX M MPEAMETHBIX 00pa3oBaTEIbHBIX
pE3ybTaTOB.

B pesynbrate m3ydeHusi pu3MKM Ha ypOBHE OCHOBHOTO OOIETO OOpa3oBaHUS y
oOyuaronierocst OyayT chOpMUPOBAHBI CIIETYIONINE JUYHOCTHBIE Pe3yJIbTAThI B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:
- NPOSBJICHUE HHTEpPECa K MCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
(u3MYECKOI HAyKH;
- IICHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB,;
2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:
- TOTOBHOCTh K aKTMBHOMY Yy4YaCTHIO B OOCYXJIEHHMH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MpPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHXKCHUI
busuky;
- 0OCO3HaHUE BAKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B AEATEIbHOCTH YUYEHOTO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
- BOCIPHUSTHE OCTETUYECKUX KadecTB (PU3UYECKOM HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 IO3HAHUA:
- OCO3HAHUE IIEHHOCTU (U3MUECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHENILIEH COCTABIIAIOLIECH KYIbTYPHI;
- pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, HWHTEpPEca K HCCIEAOBATEIbCKOM
NeSATEIbHOCTH;
S) popMupoOBaAHUSA KYJIbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArONOJIyYHS:
- OCO3HAaHME LIEHHOCTU 0e301acHoro o0pasa >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BOXKHOCTU TPaBWJI OE30MacHOTO TOBEACHHMS HAa TpaHCIOpTE, Ha J0porax, C
AIEKTPUUECKUM U TETJIOBBIM 000PYI0BaHUEM B JIOMAIIIHUX YCIOBUSX;
- ¢(hOpMUPOBAHHOCTH HaBbIKa pe(IeKCHH, MPU3HAHUE CBOETO ITPaBa Ha OMIMOKY U TAKOTO
e MpaBa y Apyroro 4ejaoBEKa;
6) Tpy10BOr0 BOCIIUTAHUS:
- AKTUBHO€ Yy4yacTHE€ B PEHICHUHM NpPaKTUYEeCKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHONM OpraHu3aliyd, TOpojaa, Kpas) TEXHOJOTUYECKONM U COIUaIbHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCJE U (PU3NYECKUX 3HAHUM;
- MHTEpeC K MPAKTUYECKOMY MU3YUYCHHIO TTPO(eccHii, CBI3aHHBIX ¢ (PU3UKOM;
7) 3K0JIOrH4e€CKOro BOCIIMTAHMS
- OpUEHTalUsl Ha TMPUMEHEHHE (PU3MUECKUX 3HAHUM ISl pelieHus 3aaad B o0JacTu
OKpY’KAIOLIEH Cpebl, INITAHUPOBAHUS ITOCTYIKOB U OLIEHKA UX BO3MOXHBIX ITOCIEACTBUN
IUIS1 OKPYIKAKOLIEN CPELBI;
- OCO3HaHME INI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U IyTel UX PeIleHus;



8) amanTanuu K M3MEHAIONIAMCS YCJIOBHSIM COIMAJIBLHON U MPUPOIHOI Cpeabl:

- MOTPEOHOCTh BO B3aWMOJICHCTBUM TPHU BBHITIOJHEHWN WCCIEIOBAaHUN W TPOCKTOB
(bu3HUeCKoi HAPaBICHHOCTH, OTKPBITOCTh OTBITY M 3HAHUSM JIPYTHX;

- MIOBBIIIICHUE YPOBHS CBOCH KOMITETEHTHOCTH Yepe3 MPaKTHUSCKYIO JIeATCIbHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHUHM HOBBIX 3HAHUH, B TOM 4uCjIe (HOPMYIUPOBATh UICH,
TIOHATHS, THUITOTE3bI O (PU3NYSCKUX 00BEKTAX U SBICHUSAX;

- 0co3HaHUE Ne(UIUTOB COOCTBEHHBIX 3HAHUIA U KOMIIETCHTHOCTEH B 00J1aCTH (DU3HKY;

- INTAHWPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (DU3NUICCKUX 3HAHUI;

- CTpEeMJICHHWE aHaJU3MpPOBaTh W BBIABIATH B3aMMOCBSI3M IPUPOJBI, OOIIECTBA M
SKOHOMHKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3HUCCKUX 3HAHUH;

- OILICHKA CBOWX JICUCTBHM C Yy4€TOM BIHUSHHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOKHBIX
rJ100aJIbHBIX ITOCJIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbrate ocBO€HUs MpOrpaMmbl 1Mo (PU3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOydaronierocsi 0yayt copMupoBaHbl MeTaNpeIMeTHbIe Pe3yJIbTaThl,
BKJIFOYAIOIIIHME T03HABATEIbHbBIC YHUBEPCAIbHbBIC YU€OHbIE JCHCTBUSA, KOMMYHUKATUBHBIE
YHUBEpCaJIbHbIC yUeOHbIC IEUCTBUS, PETYJISITUBHBIC YHUBEPCATIbHBIC YUCOHBIC JEHCTBHUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE yUeOHbIE JeiicCTBUSA
ba3zoBble 1ornyeckue AecTBUA:

- BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA OOBEKTOB (SIBJICHHN );

yCTaHABJIMBATH CYIECTBEHHBIN PU3HAK KJIacCU(PUKAIIMK, OCHOBAHUS JJIsl 0000IIEHUS U

CpaBHEHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B pacCMAaTpUBAEMbIX (paKTaxX, JAHHBIX U

HAOJIIOICHUSIX, OTHOCSAIIUXCS K (PU3NYECKUM SBICHUSIM;

- BBISIBIIATh NPUYMHHO-CJICJICTBEHHBIC CBS3M MPU H3yUYCHUHM (U3UYECKUX SIBICHUNA U

MPOIIECCOB, JeJaTh BBIBOJBI C HCIOJb30BAaHUEM JEAYKTUBHBIX U HWHIYKTHUBHBIX

YMO3AKJIIOUCHHH, BBIIBUTATh TUIIOTE3bI O B3AMMOCBS3AX (DU3UUECKUX BEITUYUH;

- CAMOCTOSITEJIBHO BBIOMPATh CIIOCOO peleHust ydeOHOoM pu3nuecKko 3aaun (CpaBHEHUE

HECKOJBKMX BapUaHTOB peIICHUs, BBHIOOp HaumOoJiee TOAXOMSIIET0 C Y4ETOM

CaMOCTOSITENIHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabckue 1eHCTBUS:

- UCTI0JI30BaTh BOMIPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT MMO3HAHUS,

- IPOBOJIUTH MO CAMOCTOSATEIFHO COCTABICHHOMY IIAHY OTBIT, HECIOKHBIA (PU3UIECKUI
HKCIIEPUMEHT, HEOOJBIIIOE UCCEA0OBaHNE (PU3HMUECKOTO SIBJICHMS;

- OIICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTH MH(MOPMAIUIO, MTOTYICHHYIO B XO/I€
UCCIIEIOBAHUS WIIH DKCIIEPUMEHTA;

- CaMOCTOATENIbHO (OpMYyJIUpPOBaTH 00O0OIIEHUST W BBIBOJABI MO pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;



- IPOTrHO3UPOBATh BO3MOXHOE JaJlIbHEIIee pa3BUTHE (PU3UUECKUX MTPOLIECCOB, a TAKXKE
BBIJIBUTATH MPEIIOJIOKEHUS 00 X Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTEKCTAaX.
Pabora ¢ uupopmanueii:

- IPUMEHSThH PA3JIMYHBIE METOJIbI, UHCTPYMEHTHI U 3aIPOCHI IIPU MOUCKE U 0TOOpE
uHGOPMAIUHU WIN JAHHBIX ¢ Y4ETOM MPEI0KEHHON yueOHOM Ppu3nueckoi 3a1auu;

- aHaJNu3MpOBaTh, CHCTEMATU3UPOBaTh U HWHTEPHPETUPOBATH UHOOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM IMpEICTABICHHUS;

- CAMOCTOSITENILHO BHIOMPATh ONTUMANIbHYIO (POpPMY MpeCTaBIeHUs HHPOPMAIIHN U
WUTIOCTPUPOBATh pEIlIaeMble 3aJaud HECIO0XHBIMU CXEMaMH, JMarpaMMmamMu, WHOM
rpadKoi M MX KOMOMHAITUSMH.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:
- B XoJi¢ OoOCyxkJAeHusT yuyeOHOro marepuaia, pe3yjabTaToB JIa0OpaTOPHBIX pabdoT U
MIPOEKTOB 33J1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TeMbI M BBICKAa3bIBaTh WUJEH,
HAalleJICHHBIEC Ha PELICHHE 3a/1a4i U MOAJIepKaHue 0J1aroKenaTeIbHOCTH 00ILEHUS;
- COIOCTAaBJSTh CBOM CYXKICHUS C CYXICHUSAMH JIPYyTUX YYacCTHUKOB JUaiora,
OOHapYXUBATh Pa3INUYME U CXOACTBO MO3UIIHIA;
- BBIpaXXaTh CBOIO TOUKY 3PCHHUSI B YCTHBIX U TMCHMEHHBIX TEKCTaX;
- nOyOJIMYHO TMPEACTAaBIATh PE3YJIbTAThl  BBITOJIHEHHOTO (PU3MYECKOTO  OIbITa
(3KCTIEpUMEHTa, UCCIIEI0OBAaHUS, IPOEKTA);
- TOHUMATh U UCII0JIH30BATh MPEUMYIIIECTBA KOMAaHTHOM U MHIUBUyAIbHON paObOThI TPU
pEeLIeHNN KOHKPETHOU (PU3nyecKkoi mpoOiembl;
- TpPUHUMATh eI COBMECTHOW JESTENbHOCTH, OPTaHM30BBIBATH JIEHCTBUS MO €€
JOCTUKEHHIO: PacIpeliesTh POJM, 00CYkAaTh MPOLECCHl U Pe3yibTaTbl COBMECTHOM
paboThI, 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
- BBITIOJHATH CBOIO YacTh PalOTHI, JOCTUTAss KaYeCTBEHHOTO pE3yJbTara MO CBOEMY
HAIPABIICHUIO U KOOPAMHUPYS CBOM JCUCTBUSA C APYTUMHU WICHAMH KOMAaH/IbI,
- OLICHMBATh KAYE€CTBO CBOETO BKJIA/1a B OOIIHIA MPOAYKT 11O KPUTEPHSIM, CAMOCTOSITEIIHHO
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUSA

Camoopranusanus:
- BBISIBJISITH TIPOOJIEMBI B )KH3HEHHBIX U YYCOHBIX CHTYAIIUSX, TPEOYIONTUX JIJIS PEIICHHUSI
bu3nUecKuX 3HAHUM;
- OPHEHTHPOBATHCS B PA3IUYHBIX IMOJXOJaX MPUHATHS PEIICHUH (MHINBUIYaJTbHOE,
MIPUHSTHE PEIICHUS B TPYIINE, TPUHSATHE PEIICHUN TPYITION );
- CaMOCTOATEJIBHO COCTaBIIATH AJITOPUTM pEIIeHUS (U3NYECKON 3aJauu WIM TUIaHa
MCCIICJIOBAHUS C y4ETOM HMMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, - -
apryMEHTUPOBAThH MpeJjIaraeéMple BapUaHThI PEIICHHI;
- IeTaTh BIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIN HHTEJIEKT:
- laBaTh aJICKBATHYIO OLICHKY CUTYalluU U MpeaJiaraTh miaH €€ u3MEeHEeHUS;



- OOBSCHATH MPUYMHBI JOCTHXKEHUS (HEJOCTHXKEHUSI) PE3YJIbTaTOB JIEATEIbHOCTH, - -
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

- BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJI BHIIIOJIHEHUS (PU3UIECKOTO
UCCJICIOBAHUSI WJIM IPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIINXCS
CUTYaIIMH, YCTAHOBJICHHBIX OLIMOOK, BO3HUKILUX TPYAHOCTEH;

- OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIN U YCIOBUAM;

- CTaBUTbH CEOs1 HA MECTO JIPYroro YeJOBEKa B XOJI€ CIOpa WM TUCKYCCHHM Ha HAY4YHYIO
TeMy, TIOHUMAaTh MOTUBbI, HAMEPEHUSI U JIOTUKY JAPYroro;

- TpU3HaBaThb CBOE MpaBO Ha OIMMOKY MpU pelieHuu (PU3MYECKUX 3a/lady WU B
YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

HPEIMETHBIE PE3YJIbTATDBI

K xoHny oOydyeHuss B 7 KJjacce MpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

- HCIOJb30BaTh TMOHATHUS: (U3UYECKHE UM XHUMUYECKHE SBJICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJEJb, TUIOTE3a, €AUHUIIBI (DU3NUYECKUX BEJIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHUSI BellecTBa (TBEpHOE, KHUIKOE, ra3000pa3HOE), MEXAaHUYECKOE
NBIKCHUE  (paBHOMEpPHOE, HEPAaBHOMEPHOE,  MPSIMOJMHEHHOE),  TpaeKTopus,
paBHOJCHCTByIOIIAas cujia, Aedopmanms (ympyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IBI;

- paznuyath sBieHus (Auddysus, TermIoBoe IBMKEHUE YaCTHUIl BEIIECTBA, PABHOMEPHOE
JBIKCHUE, HEPaBHOMEpPHOE JBIWKCHHE, WHEPIUS, B3aUMOJECHCTBUE TEJ, pPaBHOBECHE
TBEPJIBIX TEJ C 3aKPEIJIEHHON OChIO BPAILICHUS, Ilepeaya JaBJICHHs TBEPAbIMU TEJIAMHU,
KUAKOCTIMU U Ta3amMH, aTMochepHOe JaBlieHHE, IUIaBaHHWE TeJ, MPEBpaICHUS
MEXaHUYECKOW IHEPTUH) TIO OMMCAHUIO UX XapAKTEPHBIX CBONCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

- pacno3HaBaTh MPOSIBJIICHUE U3YUYEHHBIX (DU3UUYECKUX SIBICHUN B OKPYXKaIOIIEM MUpPE, B
TOM 4YHuCle (U3UYECKUE SIBICHHUS B TPHUPOJAC: MPUMEPHI JBWKCHHUS C Pa3TMUYHBIMHU
CKOPOCTSIMA B JKMBOM M HEXHMBOM MNPUPOJE, NCHUCTBUE CWIBI TPEHUA B MNPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EPHOrO MaBJICHUS Ha XKUBOW OpPraHu3M, IJIaBaHHE pPHIO,
pblYaru B TeJI€ YEJIOBEKA, MPU ATOM MEPEBOJUTH MPAKTUUYECKYIO 3ajladyy B Y4EOHYIO,
BBIJICJISITh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (PU3HUUECKUX SBJICHUIA;

- OMKCHIBATh U3YUYCHHBIEC CBOMCTBA TEJ U (PU3NYECKUE SIBICHHUS, UCTIONB3Ys (PU3HUECKHE
BEIMYUHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMS, MyTh, CKOPOCTb, CPETHSS
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Teja, CUJla TPEHUs, AaBjicHue (TBEPIOTO
Tena, )KUJKOCTH, Ta3a), BRITAIKMBAIOIIAs CUJIa, MEXaHUYeCKast paboTa, MOIIIHOCTh, TIJICHYO
CHUJIBI, MOMEHT CHJIBI, KOA(DPHUITUEHT MOJIE3HOTO AEHCTBUS MEXaHU3MOB, KHHETHYECKAs U
MOTEHITUATBHAS SHEPTHsI), P ONMHUCAHUHA TPABWIHHO TPAKTOBATH (DU3UUECKUN CMBICT
WCIIOJIB3yEMbIX BEJTMYMH, MX 0003HAUYCHUS U €AMHUIIB (PU3NUECKUX BETUYNH, HAXOAUTh



(opMyJibl, CBSI3BIBAIOLIME JAHHYIO (PU3MUYECKYHO0 BEJIMYMHY C APYTMMHU BEJIMYMHAMM,
CTPOUTH TPAPHUKU U3yUYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;

- XapaKTepru30BaTh CBOMCTBA T, (PU3NUECKHUE SIBICHHS U TPOLIECCHI, UCIIONb3Ys TpaBuia
CJIOKEHMsI CUJI (BIOJIb OJTHOM IpsiMOii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena,
OpaBWJIO paBHOBecus pblyara (0OJ0Ka), «30JI0TOE€ TMPaBUIO» MEXAHUKH, 3aKOH
COXPAHEHUS MEXaHMYECKOH SHEpPIruu, IpPU STOM JaBaTh CIOBECHYIO (POPMYJIHUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMAaTUYECKOE BBIPAKEHHUE;

- OOBACHATH GU3NYECKHUE ABIICHUS, IPOIIECCHI U CBOIMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTYalMi IPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIATh IPUUNHHO-CIIEICTBCHHBIE
CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ OMOPOM Ha 1—2 HM3y4EHHBIX
CBOMCTBA (PU3NUECKUX SBICHUM, (PU3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

- pemarb pacy€THble 3aAaud B 1—2 JEHCTBHS, HUCHOJIb3YS 3aKOHBI M (POPMYIIBI,
CBA3BIBAIOIIME (PM3MUECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alIMChIBAaTh
KpaTKO€ YCJIOBHUE, MOJCTaBIATh (PU3MUECKHE BEIUYMHBI B (OPMYJBI U IPOBOAUTH
pacuéThl, HAXOIUTh CIIPABOYHBIE JaHHBIE, HEOOXOUMBIE JIJIsl PELLICHUS 33]1a4, OLIEHUBATh
PEaTMCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUYUHBI;

- pacno3HaBaTh MNPOOJEMBI, KOTOPHIE MOXHO PEIIMTh MPU TMOMOIIM (PUIUYECKUX
METOZ0B, B OIHMCAHUU HCCIENOBAHMUS BBIICIATH IPOBEPAEMOE IPEANOJIOKEHUE
(rumnotesy), pa3nuyaTh U UHTEPIPETUPOBATH MTOJIYUEHHBIN pe3yIbTaT, HAXOAUTh OIIMOKU
B XOJI€ OIIBITA, JEJaTh BEIBOABI I10 €I0 pe3yJibTaTaM;

- IPOBOJIUTH OMBITHI 1O HAOIIOACHUIO (PU3NYECKUX SIBJICHUN WM (PU3UUYECKUX CBOWCTB
Ten: (opMyIuMpoBaTh MPOBEPSiEMblE MPEANOJIOXKEHUs, COOUpaTh YCTAHOBKY W3
NpeJI0AKEHHOT0 000pyA0BaHus, 3aIIUCHIBATH X0/ OIbITa U (POPMYJIUPOBATH BHIBOBI;

- BBIIIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BpEMEHH, MAcChl Tesa, 00bEMa, CHUIIbI U
TEMIIEpaTypbl C UCIOJIb30BAHUEM AHAJIOrOBBIX M LIM(PPOBBIX MPUOOPOB, 3aNUCHIBATh
MOoKa3aHus TPUOOPOB € YUETOM 3aJJaHHON a0COFOTHOM MOTPEIIHOCTA U3MEPEHUI;

- IPOBOJUTH HUCCIEAOBAHUE 3aBUCUMOCTH OJHON (DU3MUECKON BETUUYHHBI OT JPYTOM C
UCII0JIb30BAHUEM IPSAMBIX MU3MEPEHUH (3aBUCHUMOCTU IIyTH PABHOMEPHO JABUKYILETOCS
TeJa OT BPEMEHHU JBIIKCHMS TeEJla, CWIbI TPEHUS CKOJIBLKEHUS OT Beca Teja, KayecTBa
00pabOTKM TIOBEPXHOCTEH Tel W HE3aBUCUMOCTU CWIbl TPEHHS OT IUJIOIIAU
CONIPUKOCHOBEHMS TE€JI, CHJIbI YIPYTOCTU OT YJJIMHEHHUS IMPYKUHBI, BBITAIKABAIOLIEH
CWIbl OT 00bEMa MOTrpYyKEHHOM YacTW Teda M OT IUIOTHOCTH JKUJIKOCTH, €€
HE3aBHCUMOCTH OT IJIOTHOCTHU T€JIa, OT INTyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUMA
IJIaBaHMsl TN, YCJIOBHM paBHOBECHs pblyara v OJIOKOB), y4aCTBOBaTh B IUIAHUPOBAHUU
y4eOHOT0 HCCIIeIOBaHUs, COOMpaTh YCTAHOBKY W BBINOJHATh H3MEPEHUS, CIEIys
OPEeNJIOKEHHOMY  IUIaHy, (UKCHpOBaTh pe3yJbTaThl IMOJYYEHHOW 3aBUCUMOCTH
(u3nYecKuX BETUYUH B BUJAE NMPEIIOKEHHBIX TaOJIUIl U rpaUKoOB, AeaTh BHIBOABI 110
pe3yJabTaTam UCCIEI0BaHNs;

- NPOBOJUTH KOCBEHHBIE H3MEPEHHUsS (PU3NYECKUX BEJINYMH (IJIOTHOCTh BEIIECTBA
KUAKOCTH U TBEPIOIO TeEla, CUJIA TPEHUSA CKOJIBKEHUS, JaBJICHHE BO3/yXa,
BBITAJIKUBAIOILAs CUJIA, JEHCTBYIOLIAs HA IOTPY>KEHHOE B )KUJKOCTb TEJI0, KOAPPUIUEHT



MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEYys MPEAIOKEHHON HHCTPYKIIUU: TIPU
BBITIOJITHCHUH HM3MEPEHUN COOMpaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY W BBIUHCISATH
3HAYEHUE MCKOMOU BEJIMYHUHBI;

- coOmopaTh TMpaBWia TEXHUKKM O€30MacHOCTH TMpu  pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

- yKa3blBaTh MPUHILMIBI JEHCTBUS TPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0APOMETp, phluar, MOJABMIKHBIN U
HETIOJIBM>KHBIN OJIOK, HAKJIOHHAS TJIOCKOCTh;

- XapakTepU30BaTh NPHUHIMIBI JACHCTBUS HM3YYEHHBIX MPUOOPOB M TEXHUUYECKUX
YCTPONCTB C OMOpPOM HAa HUX ONHCAHUS (B TOM 4YHUCJE: MOJUIMIHUKHU, YCTPOHCTBO
BOJIONIPOBO/JIA, THAPABINYECKUN MPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCMOJb3ysl 3HAHUS O CBOMCTBAX (PUBMUECKUX SIBJICHUN U HEOOXOJUMBbIC
dbu3nYeCcKre 3aKOHbBI, U 3aKOHOMEPHOCTH;

- TPUBOAUTH TPUMEPHl (HAXOIUTHh HHPOPMAIMIO O TMPUMEpax) MPAKTHIECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHWWA B TIOBCEIHEBHOW J>KM3HU [UJIi OOCCIICUCHUS
0e3omacHOCTH TMpu oOOpamieHuu ¢ NOpudOpaMH M TEXHUYECKUMH YCTPOICTBaMH,
COXPaHEHMUS 3JJ0POBbS U COOJIIOZCHUS HOPM SKOJIOTHUYECKOTO TOBEJICHHUS B OKPY KaroIen
cpene;

- OCYHIIECTBJISATH OTOOpP UCTOYHHUKOB HWH(popmaiuu B VHTepHETE B COOTBETCTBHH C
3aIaHHBIM MOKMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIINXCS 3HAHUI U IyTEM CPaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIACIATH MHPOPMAIINIO, KOTOpas SIBISETCS MPOTUBOPEUUBOM
WJTU MOXKET OBITh HEJIOCTOBEPHOM;

- UCTIOJIH30BATh MPH BBHIMOIHEHUN YUY€OHBIX 3aJlaHUN HAYYHO-TIOMYJISIPHYIO JIMTEPATYPY
(bu3HUecKoro cojep kaHus, ClipaBOYHbIE MaTepUalibl, pecypchl cetu HTepHET, BiIaieTh
npuéMamMu KOHCIIEKTUPOBAHUSI TEKCTa, NpeoOpazoBaHus HHPOpPMAIMU U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

- CO3/71aBaTh COOCTBEHHBIE KpAaTKUE MUCbMEHHBIE U YCTHBIE COOOIICHUSI Ha OCHOBE 2—3
UCTOYHUKOB MH(MOpMAIUU (PU3NIECKOTO COACP)KAHUS, B TOM YHCIIEC MyOJIHYHO JEenaTh
KpaTKue COOOIeHUs O pe3ybTaTax MPOEKTOB MM YYCOHBIX MCCIIECIOBAHUN, TIPU STOM
IPaMOTHO  MCMOJb30BaTh W3YYEHHBI TMOHATUWHBIA anmapar Kypca (U3HKH,
COIPOBOX/IaTh BBICTYIJICHUE TIPE3EHTAIUEH;

- TIPU BBIMOJHEHUHN YYEOHBIX MPOEKTOB M UCCIEAOBAHUI pactpenesaTb 00S3aHHOCTH B
IPYIINE B COOTBETCTBUM C MOCTaBJICHHBIMHU 3aJ1ayaMHU, CIEAUTH 3a BBIMOJHEHUEM ILJIaHA
JEUCTBUN, aJIeKBAaTHO OIICHWBATh COOCTBEHHBIH BKJAJ B JICSITEIBHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHHKATUBHOE B3aUMOICHCTBHE, YUUThIBAasi MHEHHE OKPY KaIOIIHX.

K xoniy obydenuss B 8 kijiacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

- HCIIOJIB30BaTh MOHATHUA: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE IBUKCHUE aTOMOB U
MOJIEKYJ, arperaTtHble COCTOSIHUS BEIIECTBA, KPUCTAUIMUECKHE U aMOp(HbIE Tena,
HACBHILICHHBIM U HEHACBIIICHHBIM NIap, BIAXXHOCTh BO31yXa, TEMIIEpATypa, BHYTPEHHSA



SHEPrusl, TEIUIOBOW JBHUIATElb, HIEMEHTAPHBIN JIEKTPUUYECKUN 3apsijl, dIEKTPUUECKOE
0JI€, MPOBOJIHUKYU U JUAIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
- pa3nuyaTh SIBJICHUS (TEIUIOBOE pACUIMpPEHUE W CXaTue, TeIonepeaada, TEIIOBOE
paBHOBECHE, CMAayuMBaHUE, KalWUISAPHbIE SBICHUS, HWCIAPEHUE, KOHAEHCAUNs,
IJIaBJIEHUE, KpUCTAJIU3AIUS (oTBepaEeBaHuUe), KHUIIEHUE, Teronepeaaya
(TemIonpPOBOIHOCTh, KOHBEKIUS, W3JIY4YCHHUE), DJIEKTpU3alUsl Tell, B3auMOJCHCTBUE
3apsiioB, JCHCTBUSL BJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE
MAarHuTOB, JEWCTBUE MAarHUTHOTO TOJISI Ha MPOBOAHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHAYKIUS) TIO ONHMCAHUI0 HUX XapaKTEpHbIX CBOWCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3UUECKOE SBJICHUE;

-pacrno3HaBaTh NPOSBICHUE U3YYCHHBIX (DU3NUYECKUX SIBJICHUI B OKPYKAIOIIEM MHPE, B
TOM uHciie PU3NIECKUE SIBJIICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHUE U KaTUJUISIPHBIC
SIBJICHUS B IPUPOJIC, KPUCTAILIBI B IpUpoie, n3iydeHue ColiHila, 3aMep3aHue BOAOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHES, CHEra, SJIEKTPUUYECKUE SIBJICHUS B
aTMocdepe, 3JIEeKTPUYECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE TMoje 3emiH, aperd
MOJIIOCOB, POJIb MarHUTHOTO TOJISI IS JKM3HU Ha 3eMJle, MOJISIPHOE CHUSIHUE, MPU 3TOM
MEePEBOJIUTh MPAKTUYECKYIO 3a7adyy B Y4€OHYIO, BBIACISTH CYIIECTBEHHBIE CBONCTBA
(npuzHaku) GU3NYECKUX SIBICHUM;

- OMKCHIBATh U3YUYCHHBIC CBOMCTBA TEJ U (PU3NYECKUE SIBICHHUS, UCTIONB3Ys (PU3NUECKHE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEpPrusi, KOJIMYECTBO TEIUIOTHI, YAEIbHas
TEIJIOEMKOCTh ~ BEIIECTBA, YyJeidbHAs TEIUIOTa IUIABJICHUS, YyiAelbHAsg TeIoTa
napooOpa3oBaHus, yJeidbHas TEIIOoTa CroOpaHusl TOIUIMBA, KOA(POUIMEHT MOJIE3HOTO
JNEUCTBUSI TEIUIOBOM MAalMHBI, OTHOCUTEIBHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUYECKUU
3apsiji, CUJIa TOKa, 3JIEKTPUUECKOE HAIIPSKEHHUE, COPOTUBIICHUE MPOBOJIHUKA, YIEIbHOE
CONPOTUBJICHUE BEIIECTBA, pab0Ta U MOIIHOCTb AJIEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPaBWJIBHO TPAKTOBAaTh (PU3UYECKUM CMBICI HCIOJIB3YEMBIX BEJIMYMH, 0003HAUYCHUS U
eIUHULBl  (U3UYECKUX BEJMYMH, HAXOAUTh (HOPMYJbI, CBSI3bIBAIOIIUE JaHHYIO
(Gu3NUECKyI0 BEIMYMHY C JPYTMMH BEIUYUHAMHU, CTPOUTH TPaPUKU HN3YYCHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEITUYMNH;

- XapakTepu3oBaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBICHHS U TIPOILIECCHI, HUCIOIb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KHUHETUUECKON TEOpUM CTPOCHUsI BEIIeCTBa,
MPUHLININ CYNEPHO3UILIUH T0JIEH (HAa KaUeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3apsija,
3akoH Oma i ydacTka 1enu, 3aKoH J[xoyns—JIeHua, 3akoH COXpaHEeHHs SHEPTHUH, TIPU
ATOM J1aBaTh CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTEMaTUYECKOE
BBIpAKEHUE;

- OOBACHATH (DU3UUYECKUE TPOIIECChl M CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalllid TPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBISBISATh MPUUYMHHOCIIEACTBEHHbIC
CBSI3HU, CTPOUTh OOBSICHEHHE U3 1—2 JIOrMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3yyeHHBIX
CBOMCTBA (DU3UYECKUX SIBJICHUH, PU3NYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTE;

- pemiatb pacu€THble 3adaud B 2—-3 JEHUCTBUS, HUCIOJIb3YS 3aKOHBI M (POPMYIIBI,
CBA3BIBaIOlME (U3MUECKUE BEJIMUMHBL: HA OCHOBE aHaJIM3a YCJIOBUS 33/1a4M 3aIIUChIBATh



KpPaTKO€ YCJIOBHE, BBISBIATh HENOCTAaTOK JIAHHBIX Ui pELICHUs 3a/Jayd, BbIOMpPAThH
3aKOHBI U (DOPMYJIBI, HEOOXOAUMBIE JIJIs €€ PEeLIeHUs], MPOBOIUTH PACUETH M CPAaBHUBATH
MOJIy4YeHHOE 3HauUeHNEe (PU3NUECKON BETMYHHBI C U3BECTHBIMU JAHHBIMU;

- pacmo3HaBaTh MNPOOJEMBI, KOTOPbIE MOXXHO pPEIIUTh MpPU TMOMOLIM (PUINIECKUX
METOJOB,  HUCIOJb3ysl  OINHCAaHUE  MCCICAOBAaHUSA,  BBIACIATH  IIPOBEPSEMOE
OPENOJIOKEHNE, OLEHUBATh IPABUIBHOCTh MOpPsSAKAa MPOBEACHUS HCCIEIOBaHMS,
JIeNaTh BBIBOJIBI;

- IPOBOAMTDH OTBITHI IO HAOIIOJCHUIO (PU3NUECKUX SBICHUHN WK (PU3HUUECKUX CBOWCTB
Ten (KanWuiApHbIE SIBJICHUS, 3aBUCUMOCTb JaBJIEHHS BO3AyXa OT ero oObéma,
TEMIIEPATypbl, CKOPOCTH MPOLECCa OCTHIBAHUS M HAIPEBaHUs MPHU U3JIyYEHUU OT I[BETa
M3JIydarome (Morjonaronieil) MOBEpXHOCTH, CKOPOCTb HCHAPEHHS BOJBI  OT
TEMIIEpaTypbl KUAKOCTH M IUIOIAAM €€ TOBEPXHOCTH, DJJIEKTpU3ALMS Tel U
B3aUMOJICHCTBUE AJIEKTPUUECKUX 3apsA0B, B3aUMOJECHCTBUE IMOCTOSHHBIX MArHUTOB,
BU3yaJIU3allisl MATHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB, JEHCTBUS MarHUTHOTO IOJIS
Ha MPOBOJAHMK C TOKOM, CBOICTBa 3JIEKTPOMAarHuTa, CBOMCTBAa 3IJIEKTPOJBHUIraTels
MIOCTOSIHHOTO TOKa): (OpMyJIMpOBaTh MPOBEPSEMbIE MPEANOJIOKEHHS, COOUpaTh
YCTaHOBKY U3 MIPEMIOKEHHOT0 000PY0BaHUs, ONUCHIBATh X0O/1 OIbITa U (POPMYIIUPOBATH
BBIBO/IbI;

- BBINIOJIHATDH MPSIMBbIE U3MEPEHUSI TEMIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa,
CWJIBI TOKa, HANpSHKEHUs C HCIOJIb30BAHWEM aHAJOrOBBIX NPUOOPOB U JaTUYMKOB
(u3MUEeCKMX BEIUYMH, CPABHUBATh pE3YyJbTaThl H3MEPEHHA C YYETOM 3aJaHHOU
a0COJIIOTHOM NOTPEIIHOCTH;

- TIPOBOJUTH UCCIIEAOBAaHUE 3aBUCUMOCTH OJIHOM (DU3UYECKON BETUYMHBI OT JPYTOM C
UCII0JIb30BAHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTB COIIPOTUBJIEHUS ITIPOBOIHHKA OT €T0
JUIMHBI, TUIOIIAJMA TIONEPEYHOr0 CEYEHUsI M YAEJIbHOIO COMPOTUBJICHUS BEIIECTBA
MIPOBOJIHMKA, CUJIbI TOKA, UIYILIETO Yepe3 MPOBOJAHMK, OT HAPSLKEHHUS] Ha IPOBOJHUKE,
UCCJIEIOBAHUE TMOCIEAOBATEIbHOIO W MapaIeIbHOTO COEIWHEHHH TMPOBOJHHUKOB):
IUTAaHUPOBATh MCCJIEI0BAaHUE, COOMPATh YCTAHOBKY W BBINOJHATH U3MEPEHUS, CIEAys
OpeJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHUJE
TaOJIMIl U TPaQUKOB, AeJIaTh BHIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

- NPOBOAUTH KOCBEHHbIE U3MEpPEHUS (PU3NYECKUX BeIMYUH (yIeiabHasi TEMI0EMKOCTb
BEIIECTBA, CONMPOTUBICHUE MPOBOAHUKA, pab0Ta U MOIIHOCTh 3JIEKTPHUUYECKOIO TOKA):
IUIAHUPOBAaTh M3MEPEHMs, COOMpaTh HKCIEPUMEHTAJIBHYIO YCTaHOBKY, CJeays
MPEJIOKEHHOW HHCTPYKIUH, U BHIYUCIISATh 3HAUCHHUE BETTUUHHBI;

- coOmopaTh MpaBWia TEXHUKKM O€30MacHOCTH IMpu paboTe ¢ JabopaTOpHBIM
000py10BaHUEM;

-XapaKTepU30BaTh MPHUHLMIBI JEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB C ONOPOM Ha WX ONHMCAHWS (B TOM 4YHCIE: CHCTEMa OTOIUIEHUS JOMOB,
TUTPOMETpP, MapoBas TypOWHA, aMIEPMETP, BOJBTMETP, CUYETUUK 3JIEKTPUUYECKOU
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTEIbHBIE 3JIEKTPOIPUOOPHI
(mpuMepsbl), BIEKTPUYECKHE MNPEAOXPAHUTENH, BJIEKTPOMArHUT, AJIEKTPOJBUIaTEINb



IOCTOSTHHOTO TOKAa), MCHOJb3ysl 3HAaHUA O CBOMCTBaX (PU3MYECKUX SIBICHUH U
He0OX0ouMbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

-pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA W U3MEPUTEIbHBIE MPUOOPHI IO
CXEMaM M CXEMAaTUYHBIM PUCYHKaM (PKUAKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOpPaHUsi, AJIEKTPOCKOIl, PEOCTaT), COCTaBIAThH
CXEMBbI AIEKTPUYECKUX LIETEH C MOCIEI0BATENIbHBIM U NapajuIeJIbHbIM COCAUHEHHEM
JIEMEHTOB, pa3inyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB NIEKTPUUECKUX LIENEH;
-IPUBOAUTH TpUMEPHl (HaXxoAuTh WHPOPMAIMIO O TMPUMEPAX) MNPAKTUIECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHMM B IOBCEAHEBHOM JKU3HU [UIsl oOecredeHus
0e30macHOCTH MpH oOpalieHuH ¢ npubopaMu M TEXHUYECKHMMH YCTpPOMCTBaMH,
COXPAHEHUS 370POBbsI U COOIIOICHUS] HOPM SKOJIOTHYECKOTO TIOBE/ICHUS B OKPY>KaIOIIeH
cpene;

-OCYIIECTBIISTh MOMCK MH(OpMaALMK (PU3HIECKOTOo coepx anus B IHTepHeTe, HAa OCHOBE
UMEIOINXCSA 3HAHUM W IYTEM CPAaBHEHMS JONOJHUTENBHBIX HMCTOYHHKOB BBIJEISTH
MH(POpPMAIUIO, KOTOpas SIBISIETCS IPOTUBOPEUNMBOM UM MOXKET OBITh HEOCTOBEPHOI];

- UCIIOJIb30BATh NP BBINOJIHEHUU YYE€OHBIX 33JJaHUN HAYyYHO-TOIMYJISIPHYIO JIUTEPATypPy
(pU3HUECKOro CoJep KaHMsl, CIPaBOYHbIE MaTepUalibl, pecypchbl cetu HTepHET, BlIaieTh
npuéMaMy KOHCHEKTHUPOBaHUSI TEKCTa, NpeoOpa3oBaHus HWHPOPMALMU M3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO;

- co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEHHUs, 000O0IIas
MH(}OpMaALMI0O U3 HECKOJIbKUX HCTOYHUKOB (PUM3MYECKOrO COAEpPKaHUSA, B TOM YHUCIE
nyOJMYHO  TPENCTaBISATh  pe3yJbTaThl  MPOEKTHOM WM  HMCCIEN0BATEIBCKON
NEeATENBHOCTH, TP 3TOM I'PaMOTHO MCIOJIb30BATh M3YyYEHHBIN MOHSITHIHBIA armapar
Kypca (pU3HKH, CONPOBOXKIATh BBICTYIIEHUE TIPE3EHTALIUEH;

- NpU BBIIOJIHEHUH YYEOHBIX MPOEKTOB W HCCIAEAOBAHUM (PU3HUECKUX MPOLIECCOB
pacnpenensiaTb O00S3aHHOCTU B TpyNNe B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/ladyaMH,
CIeIUTh 32 BBINOJHEHUWEM IUIAHA JACHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHWBAaTh  COOCTBEHHBIH BKJaA B  JEATENbHOCTh  TPYNIbl, BBICTPAUBATH
KOMMYHHUKAaTHUBHOE B3aMMOJEHCTBHE, IPOSBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K xoHiy oOydeHus B 9 KJjacce NpeaMETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

- WCIOJIb30BATh MOHATHUSA: CHCTEMA OTCYETA, MaTepuaibHas TOYKA, TPAECKTOPHS,
OTHOCUTEJIBHOCTh MEXaHWYECKOTO ABMXKEHUS, nedopmanus (ymnpyras, macTuyeckas),
TpEHUE, HEHTPOCTPEMUTEIIBHOE YCKOPEHNE, HEBECOMOCTD U ITEPErpPy3KH, LIEHTP TAKECTH,
abCOIOTHO TBEPJIOE TENO, LIEHTP TKECTH TBEPIOrO Tesa, paBHOBECHE, MEXaHUUECKHE
KOJ1e0aHMsI U BOJIHBI, 3BYK, UHPPA3BYK U yJIbTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa
ANIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U MOIJIOIIEHUs, alb(a, OeTa- 1 TaMMa-u3IydeHUs], U30TOMbI, sIIEpHasi JHEPIeTHKA,

- pasznuyaTh SBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEWHOE JBH)KECHHE,
PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABUKEHUE, CBOOOAHOE MAJEHUE TEJI, PABHOMEPHOE



IBWKEHUE TI0 OKPYXHOCTH, B3aUMOJEHCTBUE TeJN, PpEAKTHUBHOE JBUYKEHUE,
KoJieOaTelIbHOE JIBJKEHHE (3aTyXalollMe W BbIHY)XJCHHbIE KOJI€OaHHs), pPE30HAHC,
BOJIHOBOE JABMKEHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHENHOE pACIPOCTPAHEHHE, OTPAKEHUE
U [IPEJIOMJICHUE CBETA, TOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3IoKeHHE OeJIoro cBeTa
B CHEKTP U CIOXEHUE CIEKTPAIbHBIX I[BETOB, JUCIEPCUSl CBETA, €CTECTBEHHAs
PaAMOaKTUBHOCTh, BOBHUKHOBEHHE JIMHEWUATOTO CIEKTPA U3IIyUYECHHUS) 10 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE ONBITOB, JEMOHCTPUPYIONIUX JaHHOE (pr3ndecKoe
SIBJICHUE;

- pacro3HaBaTh MPOSBIICHUE U3YUYEHHBIX (PU3NYECKUX SIBIICHUN B OKpY>KarolieM Mupe (B
TOM 4ucie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIUBLI U OTIIMBBI, JIBIDKCHHE TJIAHET
ConHeyHOM CUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKUE BOJIHBI, I[yHaMH, 53XO, IIBETa TeJl,
ONTHUYECKHE  SIBJIGHUS B  MOPUPOJE, OHOJIOTMYECKOE  JICMCTBUE  BUIUMOIO,
yJIbTPa(UOIETOBOTO U PEHTICHOBCKOTO H3JIyYCHHUH, €CTECTBEHHBINH pajMOaKTUBHBIN
¢$boH, KOCMUYECKHE JTyYH, paIAOaKTUBHOE U3ITyUYE€HUE TPUPOIHBIX MUHEPAJIOB, JIEHCTBHE
pPaIMOAKTUBHBIX M3Jy4YCHUH HA OpraHu3M 4YeJoBeKa), MPU OSTOM IEPEBOJUTH
MPaKTUYECKYIO0 3aJauyy B y4e€OHYIO, BBIACISATH CYIIECCTBEHHBIC CBOMCTBA (NMPU3HAKH)
bu3NUeCcKuX SIBICHHUII;

- OMKCHIBATh U3YUYCHHBIC CBOMCTBA TEJ U (PU3NYECKUE SIBICHHUS, UCTIONB3Ys (PU3HUECKHE
BEJMYMHBI (CPEAHSIS U MTHOBEHHAsl CKOPOCTh TeJla MPU HEPAaBHOMEPHOM JBUKCHUH,
YCKOpEHHE, IEPEMEIIECHHE, TYTh, YIIIOBAsi CKOPOCTb, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHIIA
TSOKECTH, YCKOPEHHUE CBOOOHOTO MaJeHUs, BEC Tella, UMITYJIbC Teja, UMIYJbC CHUJIBI,
MeXaHu4eckass paboTa M MOIIHOCTh, MOTCHIMAIbHAS DHEPTrHUsl Telia, MOJHATOrO Haj
MOBEPXHOCTHIO 3€MJIM, TMOTEHUHUAJIbHAS SHEPrUs CHKATOW MPYKUHBI, KUHETHYECKas
SHEPrus, MOoJHAs MEXaHUYECKAsl SHEPIUs, IEPUO U YaCTOTa KoJieOaHUM, 1JIMHA BOJIHBI,
IPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTe b MIPEIOMIICHUS CPE/Ibl), IPU
OMUCAaHUU TPABUIBHO TPAKTOBATH (PUIMUECKUN CMBICI HCIOJIb3YEMbIX BEJIUYMH,
0003HAaUEHUSA U EIUHUIBI (PU3NYECKUX BEITUYMH, HAXOJUTHh (POPMYIIbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIMUUHY C IPYTUMU BEIMYUHAMU, CTPOUTH TpahUKu N3YyUEHHBIX
3aBUCUMOCTEH (PM3UUECKUX BEJIMYUUH;

- XapakTepu30BaTh CBOMCTBA Tel, (GU3NUECKUe SBJICHUS U MPOIIECCHI, UCTIOJB3YsI 3aKOH
COXpPAaHEHUSI AHEPIHM, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHLHUI CYNEPIO3UIUU CHUJ,
MPUHLNAN OTHOCUTEIBHOCTHU ['anumes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHS] UMITYJIbCa,
3aKOHBI OTPAXKEHUS M TPEJIOMIICHHSI CBETA, 3aKOHBI COXPAaHEHHUS 3apsiIOBOTO U MACCOBOTO
Yqucesl MPU AJICPHBIX PEaKIUAX, MPU 3TOM JaBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3alUChIBATh €70 MaTEeMaTHYECKOE BHIPAKEHUE;

- OOBACHATH (HU3UYECKHE TIPOIECCHl M CBOWCTBA TEN, B TOM YHCJI€ U B KOHTEKCTE
CUTyaluid TPAaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBISBIATH IPUUYUHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHUX IIAroB ¢ OMOPOH Ha 2—3 M3YYEHHBIX
CBOMCTBA (PU3UYECKUX SIBJICHUH, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTE;



- pemaTh pacy€THbIE 3a/1a4M (ONUpAIOUINECs HA CUCTEMY U3 2—3 ypaBHEHMI ), UCIIONIb3YS
3aKOHBI ¥ (DOPMYIIbI, CBA3BIBAIOIINE (PU3NUECKIE BETMUYMHBI: HA OCHOBE aHAIN3a yCIOBHUS
3a/la4yd 3alKChIBATh KPAaTKOE YCJIOBHUE, BBISABIATH HEAOCTAIOIIME WA H30BITOUYHbBIE
JaHHbIE, BBIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAMMBIE ISl PELICHUsS, MPOBOIUTH
pacuéThl U OLIEHUBATh PEATUCTUYHOCTD ITOJIYYEHHOTO 3HAUE€HUS (PU3NYECKOM BETUUNHBI;
- pacmo3HaBaTh MNPOOJEMBI, KOTOPbIE MOXHO pEHIUTh MpU MOMOIIU (PUINUECKUX
METO/OB,  HCIOJBb3yS  ONHCAHWUE  MCCIENOBAaHUSA,  BBIACIATH  IPOBEPSEMOE
MPEANOJIOKEHNE, OLICHUBATh MPABUIBHOCTh IMOPSAKA MPOBEIECHUS HCCIEIOBaHUS,
JIeJ1aTh BBIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUN U OIBITOB;

- IIPOBOAUTH OMNBITHI IO HAOIIOJECHUIO (PU3NYECKUX SBICHUM MM (PU3HMUECKUX CBOWCTB
Ten (M3ydeHue BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHHs] YHEPTUHU, 3aBUCUMOCTh
nepuoa KoueOaHuil Py KMHHOTO MasiTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYIbl MaJbIX KOJIEOAHUI, MPIMOIMHENHOE PacpOCTpaHEHUE
CBETa, pa3JioKeHue 0e0ro CBeTa B CIEKTP, U3yUEHUE CBOMCTB N300paKE€HUS B INIOCKOM
3epKajie M CBOMCTB M300pakeHUs MpeAMeTa B cOoOMparolied JuH3e, HaOJIoAeHHE
CIUIOLIHBIX M JIMHEWYATBIX CIIEKTPOB U3IYUEHHS): CAMOCTOSATEIBLHO COOMPATh YCTAHOBKY
13 U30bITOYHOTO Habopa 00OpYIOBaHUs, ONUCHIBATH XOJ ONBITA U €ro Pe3yJbTaThl,
(opMyIUpPOBATH BBIBOJIBI;

- MPOBOAUTH MPU HEOOXOIMMOCTHU CEPUI0 MPSIMBIX M3MEPEHUM, ONpeneiss cpeaHee
3HaYEHUE HU3MEpsAEeMON BeIMUYMHBI ((POKYCHOE paccTOsSHUE coOUparouie JHH3bI),
000CHOBBIBaTh BBIOOP criocoOa u3MepeHus (M3MEepUTENBHOTO MpUbopa);

- IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEJIUYHMH C HCHOJIb30BAHHUEM
OpSIMBIX U3MEPEHUH (3aBUCUMOCTD ITYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JABM)KEHUU
0e3 HayaJbHON CKOpPOCTH, Meproia KoueOaHUl MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaXEHUsSI CBETA OT yrja NaJeHUs W yria MpeJIoMJIEHUs OT
yria mnajeHus): MJAHUPOBAaTh HCCIEAOBAHUE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY,
¢uKcHpoBaTh pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DU3MYECKHX BEIMYMH B BHJIE
TabJIUI ¥ TPaPUKOB, E1aTh BBIBOJIBI 110 pPe3yJIbTaTaM UCCIIEIOBAHMS;

- NPOBOJUTH KOCBEHHBIE M3MEpPEHHUs (PU3NUECKUX BEIUYMH (CpPEelHsAs CKOpOCTb U
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOTHOTO MaeHUS,
KECTKOCTD TPYXUHBI, KOIPPUIIMEHT TPEHHsI CKOJIBKCHHs, MEXaHW4eckas pabora u
MOIIIHOCTb, YaCTOTA U MEPUO/]I KOJIEOaHUI MaTEMaTHUYECKOTO U MPYKUHHOTO MasiTHUKOB,
ONITUYECKas Cujia COOMpAroIIen IMH3bI, paJHOAKTUBHBIN (DOH): TUIIAHUPOBATH U3MEPEHMUS,
coOupaTh 3KCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJHATh HW3MEPEHUS, CleAys
NPEIOKEHHON HWHCTPYKIIMHM, BBIYHUCIATh 3HAUYCHHWE BEIMYMHBI W aHATU3WPOBATH
IIOJIy4YE€HHBIE PE3YyJIbTaThl C YYETOM 3aJaHHOU IOTPEIIHOCTU U3MEPEHU;

- coOmopaTh MpaBWia TEXHUKKA O€30MacHOCTH Tpu  paboTre ¢  JabopaTOpHBIM
000pyI0BaHUEM;

- pa3nuuyaTh OCHOBHBIE NPU3HAKM W3YYEHHBIX (DU3MUECKUX MOJENEH: MaTepuajbHast
TOUKa, A0COJIOTHO TBEPJOE TEJO, TOYEYHBIH HCTOYHHUK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHAasi MOJIENb aTOMA, HYKJIOHHAsI MOZIEJIb aTOMHOTO $1/1pa;



- XapakTepU30BaTh NPHUHIMIBI JACHCTBUS HM3YYEHHBIX MNPUOOPOB M TEXHUUYECKUX
YCTPOMCTB C ONOPOM HA UX ONHUCAHUSA (B TOM YHCIE: CHUIOMETP, JATYUKHU MOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUS, PAKeTa, 3X0JIOT, OUYKH, NEPUCKOM, (OTOANMIAPAT, ONTHUECKUE
CBETOBOJIbI, CIEKTPOCKOI, J03UMETp, Kamepa BuiabcoHa), HCMOIB3ys 3HAHUS O
CBOMCTBax (M3MUECKUX SABJICHUN U HEOOXOAUMbBIEC (PU3NYECKHE 3aKOHOMEPHOCTH;

- HCTOJIb30BAaTh CXEMbI U CXEMaTUYHbIE PUCYHKH MU3YYEHHBIX TEXHUUYECKUX YCTPOICTB,
M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMUYECKUX MPOLECCOB MPHU PEUICHHH Y4YeOHO-
MPAKTUYECKHUX 3aJ]1a4, ONTUYECKHUE CXEMBI JUJISl OCTPOEHHUS M300paKEHUU B IJIOCKOM
3epKajie ¥ coOuparolien JMH3e;

- TPUBOAUTH TPHUMEPHl (HAXOIUTh HMHPOPMALMIO O MpPUMEpax) MNPAKTHIECKOTO
UCIONIb30BaHUsl (PU3UYECKMX 3HAHWM B TOBCEAHEBHOW >KM3HU [JIs1 0OeCredeHHs
0e30macHOCTH TpU OOpanieHuu ¢ NOpuOOpaMu M TEXHUYECKUMH YCTPOWCTBaMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOT0 MMOBEICHUS B OKpYKatoLen
cpene;

- OCYLIECTBJIATh MOUCK HH(popmanuu ¢Qusndeckoro coxaepxkanus B VHTepHeTe,
CaMOCTOSTENbHO (OPMYJIUPYSd MOUCKOBBIM 3alpoc, HAXOAWTb IYTH OINPEACICHUS
JIOCTOBEPHOCTH TOJIYYE€HHOW WHGOpPMAllUM HA OCHOBE WMEIOIIMXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

- UCTIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3aJaHUN HAYYHO-MIOMYJISIPHYIO JIUTEPATypy
(u3nyecKoro coaepkaHus, ClipaBOUYHbIE MaTepUalbl, pecypchl cetu HTepHeT, BiaieTh
npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHUsl HHGOpPMAIMM W3 OJIHON
3HAKOBOM CHCTEMBI B IPYTYIO;

- cOo3/1aBaTh COOCTBEHHBIC TUCHMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE MH(MOpMAIIIH
U3 HECKOJIbKMX HCTOYHUKOB (PU3NYECKOTO COACpk aHMs, MyOJUYHO HPEICTABIAThH
pe3ynbTaThl MPOEKTHON WM KCCIEAOBATENbCKOM NIEATEbHOCTH, MPU 3TOM TPaMOTHO
MCIIOJIb30BaTh M3YYECHHBIA MOHSATUIHBIA amnmapaT H3y4aeMmoro pasziena (Qu3suku u
COMPOBOXKIATh BBICTYIJIEHUE TMPE3CHTALMEH C Y4E€TOM OCOOECHHOCTEH ayAuTOPUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE. 7 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabnsie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
Paznen 1. ®dusuka u eé poJib B MO3HAHMH OKPY:KAIOLIEr0 MUpa
bubnuoreka [{OK
1.1 ®dusuka - HayKa o oze 2
vSHKa - Hayia © HpHpoX https:/m.edsoo.ru/7416194
1.2 ®Ou3nyecKkne BeININHBI 2 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
1.3 EcTtecTBeHHOHAy4YHBI METOJ1 TO3HAHUS 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
Uroro no pazneny 6
Paspen 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
5 JIBM>KeHWE U B3aUMOJICMICTBUE YaCTHI] 5 | bubmuoreka [IOK
' BEILIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 1 bubmmorera [OK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paznen 3. /IBukeHune u B3aumMo/ieiicTBue e
3.1 MexaHnuecKkoe IBIKESHIE 3 bubnmorexa LOK
https://m.edsoo.ru/7f416194
b K
3.2 WNuepuus, macca, IIIOTHOCTH 4 1 nommotexa O

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




bu6nmoreka [IOK

3.3 Cuia. B 14 1 2
i, BB i https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune KUIKOCTH 5 Bubmiorexa OK
https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4. A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 ) 3 bubnuoreka [{OK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro no pazaeny 21
Pa3nea 5. PaGora n MoHOCTD. JHEprus
bu6nmorexa LIOK
> Pabota u momHoCTS 3 I https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
>:2 HpocThie MexanusMeL > I https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
. M 4 1 1
>3 CXAHHHCCKAL SHEPTI https://m.edsoo.ru/7f416194
Hroro o pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 12




TEMATHYECKOE IINTAHUPOBAHHUE. 8 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenioBble ABJI€HUS
bubmuoreka [JOK
1.1 I 1
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 4
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckne U MAarHUTHbIE SIBJIEHUS
)1 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 % i 2 1 4
OCTOAHHBI HICKTPHHACCKUH TOK 0 https://m.edsoo.ru/7f4181ce
2.3 MaruuTtHbIe SIBICHUS 6 1 1 bubmiorexa LOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4 1
HICKTPOMATHITHAA HHAYKIMA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 10




TEMATHYECKOE IINTAHUPOBAHHUE. 9 KJIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 ] | bu6mmoreka [IOK
' OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 1 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 1 1 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 2
CXAHMHICCKHC KOJICOaHUA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

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

Pa3nen 4. CBeToBbIe ABJICHUA




bu6mmoreka [IOK

4.1
3aKOHEI pACHpOCTPAHCHIA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoOM 4 bubmorera [JOK
) Y . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 s 7
AACPHHIC peartiui https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




ITOYPOYHOE IIVTAHUPOBAHMUE. 7 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne n/n Tema ypoxa KonTposabHubie IIpakTuyeckue wipossIe
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenr
| ®du3uka — HayKa o npupoae. ABneHus |
IIPUPOJIbI
2 ®usnyuecKue sBICHUs 1
3 @u3nYecKUe BEINYHUHBI U UX H3MEPEHUE 1
Jlaboparopuas pabota «OnpeneneHue
4 MMOKa3aHUH U3MEPUTEITHLHOTO Iprdopa 1 1
(MeH3ypKa, TEepMOMETp, JINHEIKa)»
5 MeTtoapl HayuyHOTro no3Hanusa. Onucanue | bubmmnoreka HOK
(hbUBUYECKUX SBJIECHUHN C TTOMOIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
6 JlaGopatopHnas pabora «3mepenue oobéma 1 |
TBEPAOIO TEJIa»
7 Crpoenne BeniectBa. ONBITHI, TOKA3bIBAIOLINE 1 bubmmnorexka HOK
JHUCKPETHOE CTPOCHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBM>KeHUE YacTUIl BENECTBA 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
9 JlabopaTtopHas pabora «OnpeneneHue | |
pa3MepoB MaybIX TEI»
10 ArperaTtHble COCTOSIHUSI BEIIIECTBA. 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
1 O6o006menue no pazneny «lleppoHadanbHbIe !

CBCACHUA O CTPOCHUU BCIICCTBA»




12 Mexanundeckoe JBr>xeHue. PaBHomepHoe u bubnuorexa [JOK
HEPAaBHOMEPHOE IBIKECHUE https://m.edsoo.ru/ff0a05¢c6
bu6nmoreka [IOK
13 Cxopoctb. Eqununibl ckopocTu
P AL P https://m.edsoo.ru/ff0a079c
14 Pacuer nytu ¥ BpeMeHU IBUKEHUS. bubmmoreka [JOK
CamocrosTenpHas padbora https://m.edsoo.ru/ff0a0ae4
HNuepuusa. Macca - Mmepa HHEPTHOCTH TeJL.
15 Ha6§ aTopHas a60rrf «I/I?;MI; €HUE MaCChl bubmorexa [IOK
paTop P P https://m.edsoo.ru/ff0a0c10
Tela»
16 [InoTHOCTH BemecTBa. PacueT maccel 1 00beMa bubnuoreka [{OK
TeJa 1o ero MIOTHOCTH. 3a4€T 1o hopmyaam https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnas pabora «OrnpezaeieHue
IJIOTHOCTH TBEPJIOTO TEJIa»
Pemenue 3agau o teme «IIm0THOCTH bu6mmoteka IIOK
18
BemiecTBay. CamocTosTenbHas paboTta https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTEepUCTHKA B3aUMOICUCTBUS bubnmnorexa [JOK
ten. Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0al8cc
JlaGopatopnas pabora «3yuenue
20 3aBUCUMOCTH pacTshkeHHs (edopMariim)
MPY>KUHBI OT MPUIIOKEHHON CHITBD)
bubmuoreka [{OK
21 SBnenue Tarorenus. Cumia TSXKECTU 1
https://m.edsoo.ru/ffO0al8cc
CBsi3b MEX]1y CHIION TSKECTH U Maccoil Tena.
22 Bec Tena. Pemenue 3amau o teme «Cuiia bubmorexa HOK
' 8 https://m.edsoo.ru/ff0a1778
TSHKECTH
o Cwuna TsOKeCTH Ha IPYTUX IUIaHeTax. bubnuotexa [JOK

duznueckue XapPaKTCPUCTHUKHU IJIAHECT

https://m.edsoo.ru/ff0al1502




N3mepenue cwit. Juaamomertp. JlabopaTopHas

24 pabota «['pagynpoBaHue IpyKUHBI U
WU3MEPEHHUE CHII TUHAMOMETPOM»
25 Bec tena. HeBecomocTh bubnrorexa LTOK
https://m.edsoo.ru/ff0al778
26 CiioxeHue IByX CUJI, HalPaBJICHHBIX MO OJHOM bubnnoreka HOK
npsmoil. PaBHoziecTByOAs CUIT https://m.edsoo.ru/ff0ala70
7 Pemenue 3agau no reme «PaBHOIEHCTBYIOIIAS
CUII»
)3 TpeHue cKoJIbKEHUs U TPEHUE NOKoA. TpeHue bubnnorexa [JOK
B IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabota «3yuenue
29 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS OT
CHWJIBI JaBJICHUS U XapaKTepa
COTIPUKACAIOIINXCS TTOBEPXHOCTEH»
Pemrenue 3apau Ha onpeneneHue
30 PaBHOIECHCTBYIOLIEH CUIIBI
31 Pemenue 3agau mo temaMm: «Bec Tenay, bubmmoteka IIOK
«Cunby, «['padudeckoe N300paKkeHUE CUIT https://m.edsoo.ru/ff0alde0
KonTponbHas padota no remam:
32 «MexaHnndeckoe ABMKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Temay, «Cuie»
3 JaBnenue. CriocoObl yMEHbBIIICHUS U bubmuoreka [{OK
YBEJIMYECHHUS TaBICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrienue ra3a. 3aBHCUMOCTD JIaBJICHUS Ta3a OT but6mmorekxa [IOK
00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiaeHust TBEPABIMU TellaMH, bubmuoteka [IOK

KUIKOCTSIMHU U razaMu. 3akoH Ilackains

https://m.edsoo.ru/ff0a25b0




36 JlaBieHue B )KHMAKOCTHU U ra3e, BhI3BaHHOE bubnuorexa [JOK
JICICTBUEM CHUJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agad no reme «/laBienue B bubnuorexa [JOK
JKUIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
33 KonTponbHas padota no teme «JlaBienue B
XKUJKOCTH U raze. 3akoH [lackasy.
39 CooOmaromuecs cocyabl. ['napaBnudyeckuit bubnnorexa [JOK
rpecc https://m.edsoo.ru/ff0a3136
40 ManowmeTtpsl. [TopuiHeBoOM )XUAKOCTHBIA HACOC bubmrorexa LIOK
https://m.edsoo.ru/ffO0al8cc
Atmocdepa 3emmu. [IpudnHbI cyiiecTBOBaHUs
Al BO3YIIHOM 0001049KH 3eMJIi. 3aBUCUMOCTD bu6nmoreka LIOK
aTMOC(EPHOTO JaBJICHHUS OT BBICOTHI HaJT https://m.edsoo.ru/ff0a2b5a
YPOBHEM MOpPS
bu6nunorexa LIOK
42 Bec Boznyxa. ATMocdepHOe 1aBieHue https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armochepHoro napieHus. Onpit bubmmnoreka HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bubmuorexa [IOK
BBICOTBI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubmuorexa [IOK
Ha pa3JInYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anay mo teme «ATmochepHoe
JTABJICHUE»
47 JleficTBuE ®UJKOCTH U Ta3a HA MOTPYKEHHOE B bubnuoteka [JOK

HUX TeJ0. ApXuMea0Ba cuia

https://m.edsoo.ru/ff0a3276




JlabopaTtopHas pabora «OnpeneneHue

48 BBITAJIKABAIOLICH CUIIBI, IEUCTBYIOIIEH HA
TEJO, MOTPYKEHHOE B JKUJIKOCTHY
bubnuorexa [JOK
e Hnaatiite e https://m.edsof)l.ru/fan35 14
bubnuorexa [JOK
30 Bosayxonmagaie https://m.edsogru/ff0a3a96
51 Pemenue 3anay no tTemam: «ATmocdepHoe bubnnoreka [JOK
JIABIICHUEY», «ApPXHUMENOBA CUJIA» https://m.edsoo.ru/ff0a4ee6
KonTponbhas pabota no Temam:

52 «ATMochepHOe TaBiIeHUE», «ApXuUMea0Ba
cuia»

53 Mexanunyeckas padbora bubmmorexa [IOK
https://m.edsoo.ru/ff0a3{82
bubnnorexa [JOK

>4 Mousocts. Eaurmits! MoIHOCTH https://m.edsogru/ff0a3f82

55 YpOK—I/IccneE[OBaHHe «PflcqéT MOILHOCTH,

pa3BUBaEMOM IIPHU MOIBEME O JIECTHULIE»
56 IIpocteie Mexanu3msl. Perar. PaBHOBecHe cuil bubmmnoreka HOK
Ha pblyare https://m.edsoo.ru/ff0al8cc
Kontponbnas pabota o teme «/laBienue
57 TBEPABIX TEJ, )KUAKOCTEN U ra3oBy» /
Bcepoccuiickas mpoBepouHas pabota
PaGora ¢ TekcTamu o Teme «JlaBneHue
58 TBEPABIX T, KUAKOCTEH U Ta30By» /

Bcepoccuiickas mpoBepouHas pabota




Pbruaru B TexHuke, ObITY U IPUPO/IE.

bu6nmoreka [IOK

59 J1a6 0 4 1 1
y Opaf OPHai pabota «rieClCIOBatHE https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3amau mo teme «Y cioBHS paBHOBECHS |
phIvara
Koa¢pdunuenrt none3noro aencTeus
61 MGX?E(III)/I?;Ma JlaboparopHas pabora 1 1 bubmmorexa [IOK
' patop p“ https://m.edsoo.ru/ff0a4ffe
«3mepenue KII/] HaKJIOHHOM MIOCKOCTH»
& Pemenne 3ama4a no teme «Pabdbota, MOIIHOCTb, |
KITJI»
Mexanunueckas sHeprus. Kunernueckas u
bubnuoreka [{OK
63 MOTEHUMAIbHAs SHEPTUs. 3aKOH COXPaHEHUS 1
i https://m.edsoo.ru/ff0a4252
MEXaHUYECKON IHEPTUU
64 Pemenue 3amau o teme: «PaboTa, MOITHOCT®, | bubnnorexa [{OK
DHEPrUsh» https://m.edsoo.ru/ff0a4360
65 KonTponbHas padora no teme «Pabora, |
MOIIIHOCTb, SHEPTHSI»
66 PaGora c TekcTamu 1o Teme «MexaHUUECKOe |
JBUKEHUE)
67 HtoroBas koHTponbHas paboTa 3a Kypc 7 |
KJlacca
68 Pabota c Tekctamu o reme «Pabora. 1
MotHOCTb. DHEPTUs»
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12




IHOYPOYHOE IIVTAHUPOBAHHUE. 8 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-

| KMHETUYECKOM TEOPUHU U UX OIBITHbIE | Bbu6mmoteka [JOK
MoATBepkIeHud. Macca u pazmep https://m.edsoo.ru/ff0a5256
aTOMOB M MOJIEKYII.

Mogenu  TBEPAOTO,  KUAKOIO U
) gagoo6pa3Horo COCTOSHUI  BellleCTBa. | Bu6muorexa LIOK
BSCHEHUE  CBOICTB  arperaTHbIX
. p https://m.edsoo.ru/ff0a4c48
COCTOSIHMM  BellecTBa Ha  OCHOBE
nonoxkenni MKT
; IépHCTananeCKHe U aMop(dHbIE TeNa. | Bu6miorexa LIOK
MayuBaHHE u KaluJUIIPHOCTb.
p https://m.edsoo.ru/ff0a540e
[ToBepXHOCTHOE HATSKEHUE.

4 TemnoBoe paciimpeHue u cxatue. | 1 bubmuoreka [IOK
BxonHoit KOHTPOJIb https://m.edsoo.ru/ff0a4c48
Temnepatypa. CBsi3b TEMIIEPATYPBI CO

5 CKO OCi“BK})Il?FeHHOBOFO ,[[BI/I)II;eHzE 1 bubmorexa HOK

p https://m.edsoo.ru/ff0a5800
YacTHIL

6 Buytpennss sueprusi. Crioco6st 1 bu6muoreka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5530

7 Busr Tertonepenaun. 1 bu6nunorexa LIOK
TenmonpoBOAHOCTH https://m.edsoo.ru/ff0a5a26

8 Buasl Tennonepenaun. KonBekuus 1




Buns! Teruionepenaun. Msnyyenue

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a5c60

10

Ypok-koHpepenmus «[IpakTuaeckoe
HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB
BCIICCTB U MaTepI/IaJIOB B OCIIsIX
SHEeprocOepexeHUus»

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a6412

11

12

JlaboparopHas padota «/3yuenue
YCTPOMCTBA KaJOPUMETPaA»

KommyecTBO TEIIIOTHI. VY nennHas
TCIITIOCMKOCTD

bubnunoreka LIOK
https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIIOBOTO OanaHca.
TeriooOMeH U TEIUIOBOE paBHOBECHE

bubnunoreka LIOK
https://m.edsoo.ru/ff0a7088

14

15

16

Jlaboparopnas pabora «MccnenoBanue
SIBJICHHSI TETUIOOOMEHA TIpU
CMEUIMBAaHNUH XOJIOJHOW U ropsyen
BOJIBI»

Pacder konnuecTBa TCIIJIOTHI,
HCO6XOI[I/IMOFO AJI1 Harp€BaHUA TCJia U
BBIACIACMOI'O UM IMPU OXJTTAXKICHHUN

JlaGopatopHnas pabora «OnpeneneHue
yIEJIbHOM TEIIOEMKOCTH BEIIECTBa»

17

18

DHeprus TOIMBa. Y IeinbHas TEIIoTa
CropaHus

IInaBnenue u OTBCPJACBAHUC
KpUCTAINIMYCCKUX TECII. YJIGJ'IBHaSI
TCIJIOTA IJIaBJICHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0a7b5a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a71d2




Pemenue rpaduueckux 3amay Ha

19 onpe/ieleHue yIeIbHON TeTIOThI
MJIABJICHUS JIbJa
20 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubmmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenbHas temiora
o1 napooOpazoBaHMs U KOHICHCALIUH. Bu6muotexa [JOK
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOro JaBiIeHUS
Brnaxaocts Bo3ayxa. JlaboparopHas
22 abora «On GHeJ}IZHI/Ie OTHI())CI/ITI:G)JILHOI‘/’I buomorexa LIOK
«
P P https://m.edsoo.ru/ff0a7628
BJIQYXHOCTH BO3/yXa»
73 Pemenue 3agau Ha onpeneneHue
BIJIQYKHOCTH BO3/TyXa
[TpuHIHIBI paGOTHI TETIIOBBIX
24 z[é)maTenef/pra oBas TypOunHa bubmmorera [OK
- 1ap yp ' https://m.edsoo.ru/ff0a72fe
JIBuraTenb BHYTPEHHETO CTOPAHUS
KII/ TermoBoro nurarens. TenmnoBbie
25 IBUTATEH U 3aIIATa OKPYKaromieil bubmmorera [OK
Py https://m.edsoo.ru/ff0a7c7c
cpenbl
26 3aKOH COXpaHEHUs U MPEBPAIICHUS bubnnorexa [JOK
JSHEPrUM B TEILUIOBBIX MpoLeccax https://m.edsoo.ru/ff0a72fe
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
27 teme «TernoBsie siBiieHus. MI3MeHenne buomroreia LIOK
« .
. https://m.edsoo.ru/ff0a83f2
arperaTHBIX COCTOSIHHI BEIIECTBa»
KonTponbHas pabota mo Teme
28 «TennoBeie sBneHus. i3menenne

arperaTHbIX COCTOSIHHM BEIIECTBa»




DnekTpusanus tei. [[Ba pona

bu6nmoreka [IOK

29
DJIEKTPUUYECKUX 3aps0B https://m.edsoo.ru/ff0a86ae
Ypok-uccienoBanue «JIeKTpr3aIUs
30 TeJl UHAYKIIMEH U IIPU
CONPUKOCHOBEHUU»
31 B3aumogeiicTBue 3apsyKeHHBIX TEIL. bubmmoreka [JOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe mose. HampsixkeHHOCTh
32 aneKTprdecKoro mojs. [Ipunaun bubmorexa HOK
p - 1 IPHHIL . https://m.edsoo.ru/ff0a8a0a
CYTEPIIO3UIINH JICKTPUUECKHUX MOJICH
33 Hocutenu 35exkTprudyeckux 3apsijioB. bubmuoreka [{OK
DOneMeHTapHbIi 3apsa. CTpoeHue aroma https://m.edsoo.ru/ff0a86ae
34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH Bbu6mmoteka [JOK
COXPAaHEHUs IJIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha prUMeHEHNE bubmuoreka [IOK
CBOMCTB 2JIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0
36 cymiectBoBaHus. UcTOUHUKH Bubmiorexa IOK
y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIeCTBUS SIIEKTPUYECKOTO TOKA bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
Ypoxk-uccinenoanue «Jlencreue
38 3JIEKTPUYECKOTO MOJISI Ha MPOBOIHUKU U brbmorexa OK
p p https://m.edsoo.ru/ff0a86ae
TUAJIEKTPUKU»
39 DJIEKTPUYECKUI TOK B METaJIax, bubnuotexa [JOK
JKUIKOCTSX M ra3ax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKas merb U €€ COCTaBHbBIS bu6nunorexa LIOK

qacTHu

https://m.edsoo.ru/ff0a86ae




41

42

43

44

Cuna Toka. JlaboparopHas pabora
«COopKa 2IeKTPUIECKOH Lenu 1
M3MEPEHUE CUJIBI TOKA B €€ PA3ITMUIHbIX
y4acTKax»

DIEeKTPUUECKOE HAMIPSKEHHE.
BonbrmeTp. MU3mepenue HanpsikeHUs Ha
Pa3IMYHBIX ydacTKax
IIOCJIEI0BATEIBHON AIEKTPUUYECKON
Lenu

ConpoTuBiieHUE TPOBOJHUKA.
VY ienpHOE CONPOTUBIICHUE BEIIECTBA.
Peocrar

Jlaboparopnas pabota «M3mepenue
COIIPOTHBIICHUS MMPOBOIHUKA. V3yueHne
MIPUHIINIA JEHCTBHSI peocTaTar»

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a9¢e14

bubnuoreka [{OK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CHJIBI TOKA OT
HanpspkeHus. 3akoH OMa 1715 yyacTka
LENH

bu6mmoteka IIOK
https://m.edsoo.ru/ff0aa44a

46

47

48

Pemenne 3amau Ha 3akod Oma mis
ydacTka [enu

[TocnegoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOTHUKOB

JlabopaTtopHas padota «[IpoBepka
MIpaBUJIA CIIOKESHHSI HAMIPSHKCHUN TIPH
MOCIIeI0BaTEIHHOM COCTUHEHUH JIBYX
PE3UCTOPOB>»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0aa04e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0aa738

49

JlabopaTtopHas padota «[IpoBepka
ImpaBujia JJIs1 CUJIbI TOKA IIpU

but6mmoreka [IOK
https://m.edsoo.ru/ff0aadle




napauIeIbHOM COETMHEHUH
PE3UCTOPOB»

Pemenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA

bubnunorexa LIOK

50 OmMa 11 pa3InyHOro COEIUHEHU
P https://m.edsoo.ru/ff0aaf8a
MPOBOJTHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubmmoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopHas padora «Ompenenenune
52 a60TpI,1 u I;/IOIII}II)OCTI/I 3JIeKTpI/IquK0r0 bubnnorexa [IOK
p p https://m.edsoo.ru/ff0ab3e0
TOKa»
DIEeKTPUYECKHE LT U TOTPeOuTenn
. bubnuoreka [{OK
53 ANEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTossTHHBIE MArHUTHI, KX
B3aHMOJICHCTBHE
55 Ypok-uccrnenosanue «M3ydenue nonen bubnnorexa [JOK
MOCTOSSHHBIX MarHuTOB» https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
56 3eMIIH U €ro 3HaueHue I >KU3HU Ha bubnuorexa [IOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe «DIEKTPUUECKHE 3apsibl.
bu6nunorexa LIOK
57 3apsKEHHBIE Tella U UX
. . https://m.edsoo.ru/ff0abd2¢
B3aumoercTBus. I1ocTOSIHHBIIH
IIEKTPUIECKUNA TOK»
KonTponbHas pabota mo Teme
but6mmoreka [IOK
58 «DNEeKTPUUECKHUE 3apsIbl. 3apsKEHHbIE

Teja U UX B3aUMOJCHCTBUS.

https://m.edsoo.ru/ff0abea8




59

[TocTOAHHBIN NEKTPUUECKUN TOK»/
Bcepoccuiickas mpoBepouHas paboTa
PaGora ¢ TekcTamu 1o Teme
«I1OCTOSIHHBIN ANEKTPUUECKUI TOK»/
Bcepoccuiickas npoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarHuTHoe noJie
ANEKTPUYECKOr0 Toka MaruutHoe nose
KaTyLIKU C TOKOM

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac1d2

61

62

63

64

[IpuMeHeHne 2EKTPOMarauToB B
TEXHUKE.

OneKTpoABUraTesb OCTOSHHOIO TOKA.
Hcnonb30BaHue 2IIEKTpOIABUTATENIECH B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancnopte. «M3ydenue paboTbl
JIEKTPOABHUraTeNs HA MOJIEIIN»
OnsiTel Dapanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

JlaGopatopnas pabora «M3yuenue
SIBJICHUS DJIEKTPOMAarHUTHOM
UHIYKIIUA»

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac74a

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac86¢

65

[ToaroroBka K KOHTPOILHOM paboTe MO
TEMEC <<9HeKTqueCKHe 1 MAarHUTHBIC
SIBIICHUS»

66

KonTponbhas pabota no teme
<<3J'IeKTpI/I‘—IeCKI/Ie U MaroHuTHBIC
SIBJICHUA»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acb14




67 | Pabora ¢ Texctamu o Teme «TemioBbie 1 bubnuorexa [JOK
SIBJICHUS» https://m.edsoo.ru/ff0accSe
Pabota c Tekctamu 1o Teme
68 1
«MarHuTHBIC SIBICHUS»
OBHIEE KOJIMYECTBO YACOB I10 68 10

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHMUE. 9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontpoabubie IIpakTuueckue fI[:;‘?eHI/Iﬂ :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI

| MexaHn4eckoe JTBHKCHUE. | bubmuoreka [JOK
MarepuanbHas TOUKa https://m.edsoo.ru/ff0ad474

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE nIpsiIMOJIMHEWHOE 1 bubnuoreka [JOK
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIUHENHOE

4 nekenue. CpeqHsst © MTHOBEHHAs 1
CKOPOCTH

5 [IpsimonuHEitHOE PaBHOYCKOPEHHOE | bubnuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 paBHOYCKOpEHHOTo ABKeHus. ['padpuk 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0adb18

CKOpOCTH
JlabopaTtopHas paborta «OnpeneneHue

7 YCKOpPEHHUS Tella pU ] |
PaBHOYCKOPEHHOM JIBUKEHUH T10
HaKJIOHHOM TJIOCKOCTHU»

g CBoOomHoe nagenne teia. OIbITH : 1
lNanunes. BxogHol KOHTpOJIb

9 PaBHOMEpHOE IBUKEHUE MO 1 bubnuorexa [IOK
oKkpyxHOCTH. [lepnon u wacrora https://m.edsoo.ru/ff0ae176




oOpamieHus. JInHeiHas U yriioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBeb1it 3ak0oH HproTona. Bektop bubnuorexa [IOK

CUJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnunoreka [HOK

PaBHonelicTByrO1IAs cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnorexa [HOK

Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEeHNE bubnnoreka [JOK

3akoHOB HproTOHA https://m.edsoo.ru/ffO0aebb6e
15 Crna ynpyroctu. 3akon I'yka ngggri?:;(sigg/lﬁanecaZ
16 Pemenue 3ampau no reme «Cuia

YIOPYTOCTH
17 Jlaboparopnas pabota «Onpenenenue

KECTKOCTHU MIPYKUHBI

bubnuoteka [JOK

18 Crna Tperis https://m.edso:)_.lru/fanf738
19 Pemenune 3amaa mo teme «Cuna bu6mmoreka [IOK

TPEHUS https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas paborta «OnpeneneHue

Kod(hpuImenTa TpEHHS CKOJIBKECHHS»

Pemrenue 3anau no reme «3aKOHBI
21 Herorona. Cuia ynpyroctu. Cuna bubnmorexa LOK

TPEHHS»

https://m.edsoo.ru/ff0aftb8e




Cuita TSDKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUSA. Y CKOpEHUE CBOOOIHOTO bubmmorexa LIOK
+ Y CKOP https://m.edsoo.ru/ff0af044
naJIeHUs
Pemenue 3angau no reme «Cuna
23 TSDKECTH Y 3aKOH BCEMUPHOIO
TSATOTCHUS»
Pemenue 3ampau no reme «Cuita
24 TSDKECTH Y 3aKOH BCEMUPHOIO bubnuorexa LIOK
P https://m.edsoo.ru/ff0af5{8
TSTOTCHUS»

)5 [IepBas kocMHu4ecKast CKOPOCTb. bubnuoreka [IOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHEe MaTepuaibHOM TOUKH.

26 AGcomoTHO TBEPIOE Teio. LleHT bubmmorexa LHOK

p ) p https://m.edsoo.ru/ff0afe36
TSDKECTH
PaBHOBecue TBEpAOrO TENIA C
27 3aKpEMIEHHON OCBIO BPALLEHUS.
MoOMEHT CuJIBI.

)% Pemenne 3amad mo reme «MomeHT bu6mmoreka [IOK
cunbl. LlenTp TsxecTn» https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO

29 TeMe «MexaHu4ecKoe ABMKESHHUE Bubmmorexa LHOK

« .
N https://m.edsoo.ru/ff0b0408

BzaumopeiicTBie Tein»

KonTponbHas pabota mo Teme
30 «MexaHndeckoe IBHKEHHE.

BzaumopeiicTBie Tein»

Nmnynec Tena. Umnynse cuiibl. 3aKoH

bu6mmorexa [IOK

31 COXpaHEHUs UMITYJIbCa. YIIPYroe u

HEYIPYyroe B3auMOJICHCTBUE

https://m.edsoo.ru/ff0b07fa




Pemrenne 3amad mo reme «3aKkoH

bu6mmoreka [IOK

32 COXpaHEHUs UMITYIbCa» https://m.edsoo.ru/ff0b096c
13 VYpok-koHpepenius «PeaktusHoe
JBUKCHHE B IPUPOJE U TEXHUKE»
bubmumoreka [IOK
34 Mexannyeckas paboTa U MOIITHOCTh hitps://m.c dsogru /£0b0a84
35 PaboTa crIIbI TSKECTH, CHIIBI bubmuoreka [JOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBs3b 3HEprUU U paboTHI.
[ToTrenumanpHas sHEPIrUst
38 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 KonrtponbHas pabora no teme
«3aKOHBI COXpaHEHUSI»
41 KonebaTenpbHOE IBMIKEHUE U €r0 bu6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aTyxatromue KojeOaHusl. bubmuorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCKuil ¥ NPy KUHHBINA

MassTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KojeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHmi
PY)KUHHOTO MasTHUKA»

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

47

Jlaboparopuas pabora «IIpoBepka
HE3aBHCUMOCTH NIEpHO/a KoJeOaHui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOTEPEYHBIE BOJTHBI

VYpoxk-koHpepeHuus «MexaHnueckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI»

3Byk. Pacnipoctpanenue u oTpaxeHue
3BYyKa

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue «Habmogenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
qaCTOTbI»

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHUI pE30HAHC
VYpoxk-koH(pepeHus «YIbTpa3ByK U
MH(OPA3BYK B IPUPOJIE U TEXHUKE»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b23ca




[ToaroroBka Kk KOHTPOJIBHOM padoTe MO

54 Teme «MexaHnueckue KojaeoaHus u bubmmorexa [TOK
«
https://m.edsoo.ru/ff0b25f0
BOJIHBI»
55 KonTponbnas pabota no teme
«MexaHunueckue KoieOaHusi U BOJTHBI»
56 DNeKTPOMarHuTHOE IoJIe. bubnmoreka [JOK
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-konpepenuus «Ikana
53 3JIEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp30Banue 3JI€KTPOMarHUuTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOM CBSI3U»
Ypok-uccinenosanue «M3yuenue
. bubnuorexa [JOK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
https://m.edsoo.ru/ffOb2c6c
MIOMOIIBI0 MOOMIIBHOTO TenedoHax»
Pemenue 3agad Ha onpeneneHue
60 4acTOTHI U JAJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi IpUpoa CBETa.
61 CxopocTts cBeta. BonHoBBIE cBOMCTBA bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. I[Ipsamonuneitnoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [JOK
pactipoctp ) https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
3aKoH OTpa)kK€HUs CBETa. 3epKaia.
bu6mmorexa [IOK
63 Pemenue 3a1au Ha IpUMEHEHUE 3aKOHA

OTpaXXCHUA CBCTA

https://m.edsoo.ru/ff0b38c4




[Ipenomnenue cBera. 3akoH

bu6mmoreka [IOK

64
IIPEIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
bubmuorexa [JOK
65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpaXKEHUS B ONTHUYECKUX CBETOBOAAX
HccnenoBanue 3aBUCUMOCTH yTJia
66 IIPEJIOMJIEHHUSI CBETOBOI'O JIy4a OT yIJia
MaJeHHs] Ha TPAHUIE «BO3IyX-CTEKIIO»
Ypoxk-koupepenmus «Mcnoap3oBanne
67 MOJTHOTO BHYTPEHHETO OTPaKECHHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI CBSI3b>»
bubnunoreka [JOK
68 JIunzel. OnTryeckast cuiia JIMH3bI 1
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [JOK
69 [TocTpoenue n3odpaxeHuit B TMH3aX 1
https://m.edsoo.ru/ff0b444a
JlaboparopHnast pabota «Onpezenenne
N bubnuoteka [JOK
70 (hOKYCHOTO PACCTOSIHHS M OTITUYECKON
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTUMH3BI»
71 Ypok-koHpepeHus «OnTuieckue bubnmnoreka [JOK
JIMH30BBIE TPUOOPHI» https://m.edsoo.ru/ff0cOa7e
bu6mmoreka [JOK
72 I'na3 xak ontuueckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
7 Ypok-koHpepeHus «JlegexTs
3penusi. Kak coxpaHuTh 3peHue»
Paznosxenune 6emoro cBeta B CIEKT).
74 Omneitel HetoTona. Crnoxenue bubnuorexa [JOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0cOf4c




[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

bu6mmoreka [IOK

75 TeMe «DJIEeKTPOMArHUTHOE T0JIe. hitps-//m.cdsoo.ru/ff0c0e2a
DNEeKTPOMarHUTHbIE BOJIHBI»
KonTponbnas pabota no teme
76 «DNEKTPOMArHUTHOE TIOJIE.
DNEeKTPOMarHUTHHIE BOJTHBI»
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens aroma bopa
Hcnyckanue u morjouieHue cBera
79 aromoM. KBaHTbl. JIuneituarosie bubmorexa LHOK
https://m.edsoo.ru/ffOc144c
CHEKTPBI
20 PannoaktuBHbIE IpEeBpanicHUS bubnnorexa [JOK
aTOMHBIX SJIED. https://m.edsoo.ru/ff0c1550
21 3aKOHBI COXpPaHEHUSs 3apSTOBOTO U bubnunoreka [JOK
MacCOBOT'O YUCE https://m.edsoo.ru/ff0c1672
82 3aKoH paJIMOaKTHBHOTO pacraja bubmmorexa [TOK
https://m.edsoo.ru/ffOc18ac
bu6mmoreka [JOK
83 Heprox monypacnaza https://m.edsoo.ru/ff0clal4
24 DKCNEePUMEHTATBHBIE METOIBI bubnmnoreka [JOK
HMCCJICIOBAHHUS YaCTHI] https://m.edsoo.ru/ffOc1b4a
JlaGopatopnas pabora «M3yuenue
85 TPEKOB 3apsHKEHHBIX YACTHI] 110
TOTOBBIM (poTOrpadusim»
26 Crpoenne atomHOTO Aapa. HykimonHas bubmuorexa [JOK

Mozenb. M30Tonsl

https://m.edsoo.ru/ff0c2126




%7 DHeprus CB3U aTOMHBIX szep. Jledekt bubnunoreka [HOK
MAacChl https://m.edsoo.ru/ffOc1c58

28 Pemenue 3agad no reme «Heprus bubmuoreka [JOK
CBS3U» https://m.edsoo.ru/ff0c1d7a

29 Peakuus nenenus saep ypasa.

Ncrounuku sHeprun ConHua u 3BE37
Jlaboparopnas pabota «/3yueHnue

90 JIeJIeHus S7jpa aTOMa ypaHa 1o
¢dororpaduu TpekoB»

01 S nepHslit peakTop. ATOMHast
SHEpPreTHKa

9 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo bu6mmoreka [IOK
TeMe «KBaHTOBBIC SIBICHUS» https://m.edsoo.ru/ff0c223e

93 KonTponbHas pabota mo Teme
«KBaHTOBBIC SIBICHUS»

94 IToBTOpenue, o0o0IIEHNE 110 TEME bubmmorexa [IOK
«B3auMopaelicTBue TeI» https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06o6meHue. Peenue

95 ACYETHBIX M KaYECTBEHHBIX 3a/a4 M0 bubmorexa HOK
P https://m.edsoo.ru/ff0c2572
TeMe «TernIoBbIe MPOIeCcChl»

[ToBTOpenue, o6o0menue. Pemenue

96 ACYETHBIX Y KaYeCTBEHHBIX 3aJ1a4 110 bubmmorexa [JOK
p a . https://m.edsoo.ru/ff0c2a22
teme «KIIJ[ TemnoBbIX qBUTATENIEH »

IToBTrOopenue, o6o0menue. Pemenue
bubmuorexa [JOK
97 pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
https://m.edsoo.ru/ff0c2b30
teme «KIIJ[ anexTpoycTaHOBOK»
08 IToBTOpenue, o6o0IIEHNE 110 TEME bubmmoreka [IOK

«CBETOBBIE SIBJIEHUS»

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTAMU I10 TEME «3aKOHBI 1 bubmorexa LOK
https://m.edsoo.ru/ffOc2d6a
COXpaHEHUs B MEXaHUKE»
[ToBTOpenue, o600meHne. Pabora ¢
100 TexkcTamu 1o teMe «Kosedanus u 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c2e82
BOJIHBI»
[ToBTropenue, o6o0menue. Pabora ¢
101 TeKkcTaMH 110 TeMe «CBETOBBIE 1 bubmmorexa HOK
https://m.edsoo.ru/ff0c3044
SIBJICHUS»
[ToBTrOopenue, o6o0menue. Pabora ¢
102 TeKcTaMu 110 TeMe «KBaHToBas u 1
saaepHas pu3uKa»
OBILIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




MMPOBEPAEMBIE IIPE/IMETHBIE PE3YJBbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KJIIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs

1.1

HCII0JIb30BATh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiinvaTh ABJICHHUA 110 OITMCAHHIO X XaPAKTCPHBIX CBOICTB 1 Ha OCHOBE

OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (1)I/I3I/I‘16CK06 SABJICHUC

pacrio3HaBaTh IPOSBICHHE W3YYEHHBIX (U3MYECKUX SBICHUH B
OKpY’KaloIlleM MHUpPE, B TOM 4Mcie (PU3NYECKUE SBJICHUS B MPUPOJE, IPU
9TOM MEpPEeBOAUTh MPAKTUYECKYK 3aJadyy B Yy4eOHYI0, BBIJICIATh

CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH

1.4

1.5

OIMCHIBATh N3YYEHHBIE CBOWCTBA TeNl U (DU3UUYECKHE SIBIICHUS, HCIIOIB3YSI
¢usnyeckue BEIMYUHBI, IPU ONUCAHUM IPABWIBHO TPAaKTOBATh
(u3nUecKni CMbICIT HCIIOJIb3YEMbIX BETMYHMH, UX 0003HAYEHUS U €IMHUIIBI
(Gu3NYEeCKUX BEJIWYMH, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(u3NYeCKyl0 BEJIWYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH Ipaduxu

HU3YUYCHHBIX 3aBHUCHUMOCTEMN (1)I/I3I/I‘ICCKI/IX BCIIMYHH
XapaKTCPU30BaTh CBOICTBa TECII, (1)I/I3I/I'-I€CKI/IG SABJICHUA W IIPOLECCHI,

HUCIIOJIB3YA  HU3YYCHHBIC 3aKOHbI, IIPU JOTOM J4aBATb CJIIOBECHYIO

(hopMyTUPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMATUUYECKOE BBIPAKEHHE

1.6

OO0BACHATH (U3NYECKUE SIBJICHMSI, IPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIe
U B KOHTEKCTE CHUTyallUld IPaKTHKO-OPHUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH 00bsICHEHHE u3 1 — 2
JIOTHYECKHUX IIaroB ¢ OMopoi Ha 1 — 2 u3yuyeHHbIX CBOMCTBA (PU3HUECKUX

SBJIEHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarb pacdy€THble 3amaud B 1 — 2 AEHCTBUS, HUCHOJIb3YS 3aKOHBI W
(dbopMyIbl, CBA3BIBAIOIINE (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHAIIM3a
YCJIOBHS 3a/1a4M 3alUCHIBATh KPATKOE YCIOBHE, MMOJICTABIIATh (PH3NUECKHE
BEITMYUHBI B ()OPMYIIBI U TMPOBOJIUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JTaHHBIE, HEOOXOMMBIE JIJIST pEIIeHUs 3a71a4, OIIEHUBATh PEATHCTHYHOCTh

MOJTyYeHHOH (pU3MUECKON BEITUYHHBI




1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PpEIIMTh MpPU IOMOIIU
(bU3MYEeCKUX METO/I0B, B ONIMCAHUM HCCIIEI0OBAHNUS BBIIEIATH IPOBEPSiEMOe
NpPEANoNIOKEHUEe  (TMIOTE3y), pas3inyaTb U HUHTEPIPETHPOBATh
MIOJyYEHHBIM pe3yslbTaT, HAXOIUTh OIIMOKM B XOJ€ OIbITA, JeNaTh

BBIBOJIBI ITO €T0 pC3yJIbTaTaM

1.9

1.10

1.11

1.12

1.13

MPOBOJUTH OMBITHl 10 HAOMIOJACHUIO (U3NYECKUX SABICHUNA WU
(buznuecKux CBOICTB TeJ: dbopMynupoBath MIpOBEpsiEMbIE
IIPEIIOJIOKEHMS, coduparb  YCTaHOBKY U3  TPEAJIOKEHHOTO

O60py,[[0BaHI/I$[, 3aIIMChIBAaTh X0/ OIIbITa 1 (bOpMy.]'II/IpOBaTB BBIBObI

BBIIMOJIHATE IPSIMbIE HM3MEpPEHHs] C MCIOJIIb30BAaHUEM AHAJIOIOBBIX U
IU(GPOBBIX TPUOOPOB, 3alMCHIBATH IOKAa3aHHWS MPHOOPOB € YYETOM

3a/ITaHHOW a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

IIPOBOJIUTH UCCIIEI0BAaHUE 3aBUCMOCTH OJJHOM (PU3HUECKON BETUUHUHBI OT
OPYrol € MCIOJIB30BaHUEM IIPSAMBIX H3MEPEHMI, Yy4acTBOBaTb B
IUTAHUPOBAaHUM  y4eOHOTO MCCIIEJOBaHUS, COOMpaTh YCTAaHOBKY U
BBITIOJIHATE M3MEPEHHUSA, CIEeAys NPEIIOKEHHOMY IUIaHy, (pUKCHpOBATh
pe3yabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3MUECKUX BEIUYMH B BHUJE
MPENIOKEHHBIX TaOMuI U rpadukoB, AenaTh BBIBOJBI 10 pe3yJbTaTam
HCCIeN0BaHuUs

MIPOBOJAUTh KOCBEHHBbIE HW3MEpEHUs (U3MUECKUX BEJIMYMH, CIenys
NPE/UIOKEHHOW MHCTPYKIUH: TpPU BBIIOJHEHUH H3MEpPEeHHH cobuparthb
JKCIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUMCIATH 3HAYEHHE HWCKOMOM

BCIINYHNHBI

CO6J'II-O,Z[8.TB paBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C J'Ia60paT0pHBIM

o0opyoBaHUEM

1.14

YKa3blBaTh MPHUHIMIBI ACUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapakTepu3oBaTh MPUHIUMBI JEHCTBUS M3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOUIBIO UX OMUCAHUS, UCIOJb3Ys 3HAHUS O
CBOMCTBaX (PM3MUECKUX SIBICHUI M HEOOXOIuMbIe (PU3NYECKHE 3aKOHbBI U

3aKOHOMEPHOCTH

1.15

MPUBOJUTE  NpUMEpbl  (HaXoIuTh HMHPOpPMAIMIO O MpUMepax)
MPAKTUYECKOTO HCMOJIb30BaHUS (U3NYECKUX 3HAHWHA B TOBCEIHEBHON
KU3HU JI71s1 oOecriedeHrst 6e30MacHOCTH P OOpallleH!H ¢ pudopamMu U
TEXHUYECKUMHU YCTPOMCTBaMH, COXpPAHEHHUS 370pOBbS M COOIIOACHUS

HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYXKAOIIEH cpere




1.16

OCYILIECTBIATH OTOOp MCTOYHHKOB HMH(poOpManuu B cet HHTepHET B
COOTBETCTBUHU C 33JIaHHBIM IOUCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOLLINXCS
3HAHUW UM NOYTEM CpPaBHEHUS pa3JIMYHBIX HCTOYHUKOB BBIIEIATH
nH(pOpMaLIUI0, KOTOpasl SBISETCS MPOTHUBOPEUYMBON WU MOXKET ObITh

HEJIOCTOBEPHOM

1.17

1.18

HCII0JIb30BaTh P BBINOJIHEHUN YYEOHBIX 3aJaHUIl HaAyYHOIOIYJISIPHYIO
nuTepatypy (QU3MYECKOro COAEpKaHMs, CIPABOYHBIE MaTEpHAIbL,
pecypcesnl cetu MHTEpHET, BaeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,

npeoOpa3oBanus HH(OPMALIMK U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

co3/laBaTb COOCTBEHHbIE KPAaTKUE MMMChbMEHHBIE U YCTHbBIE COOOLIECHHS Ha
OCHOBE 2 — 3 HCTOYHHKOB HH(pOpMANU HUINIECKOTO CONEPIKAHHUS, B TOM
quciae MyOoJIMYHO JieNaTh KpaTKue COOOIEHHs! O pe3yibTaTaX MpPOEKTOB
Wi y4eOHBIX HCCIECIOBAaHWN, NpPU OSTOM T'PaMOTHO HCIIOJIb30BaTh
U3YYEHHBIH MOHATUMHBIN anmapar Kypca (U3MKH, CONPOBOXKIAThb

BBICTYIUICHHE IIPE3CHTALUEN

1.19

8 KUIACC

Kon
NMpoBepsieMoro
pe3yJjabTara

1.1

MPU BBITIOJIHEHUH YYEOHBIX IMPOCKTOB W HMCCIIEAOBAHHMM pacCTpenesTh
00s13aHHOCTH B TPYNIE€ B COOTBETCTBUU C IOCTABJICHHBIMH 3a/layamH,
CIEIUTh 3a BBHITIOJHCHUWEM TIlaHa JICMCTBUHN, aJeKBaTHO OICHUBATh
COOCTBEHHBII  BKJaJ B  JEATEIBHOCTh  TPYIIbI, BBICTpAaUBATh

KOMMYHHKAaTHBHOC B3aHMO}leﬁCTBHe, YUUThIBasA MHCHHUEC OKPYXXAIOIIUX

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HUCITIOJIB30BaTh IMMOHATHA

1.2

1.3

pas3iinyaTh ABJICHHUA 110 OITMCAHHIO UX XapPaKTCPHBIX CBOICTB 1 Ha OCHOBE

OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (I)I/ISI/I‘ICCKOG SIBJICHUC

pacrio3HaBaTh IPOSBICHHE W3YYEHHBIX (U3MYECKUX SBICHUH B
OKpY’KalollleM MUpE, B TOM 4Hcie pU3NYEeCKUe SBICHUS B MPUPOJE, TPU
9TOM TMEPEeBOJUTh MPAKTUYECKYIO 3agadyy B Yy4eOHYyI0, BBIJICIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUECKUX SBICHUIN

1.4

OIMMCBIBATH N3YYCHHBIC CBOMCTBA TEII U (bn:;nqecm/le SABJICHUS, UCIIOJIb3Y

(1)I/I3I/I‘-ICCKI/I€ BCJIMYMHBI, 1pHU OIMCAHUHU HNPABUJIIBHO TpPAKTOBATH




L.5

1.6

1.7

(¢u3nYecKuil CMBICT UCMOIb3yEeMbIX BEIMYHH, 0003HAYCHUS M CIUHUIIBI
(Gu3NYeCKUX BEJIWYMH, HAXOIUTh (OPMYJIbl, CBSA3BIBAIOIIME JAHHYIO
(GU3MYECKyI0 BEIUYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH TpaduKu

HU3YUYCHHBIX 3aBUCUMOCTEH (bmnqecxnx BCJIIMYHH

XapaKTCpU30BaTb CBOMCTBa TECII, (bHBI/I‘IeCKI/Ie SABJICHUSA MW IIPOLECCHI,
HCIIOJIB3YyA  MU3YYCHHLIC 3aKOHBbI, IIPHU 3TOM JaBaTb CJIOBECCHYIO

q)OpMYJII/IpOBKy 3aKOHa U 3aIllMCbIBATh €0 MaTEMaTH4YCCKOEC BEIPAXKCHHUEC

OOBSICHATh (PU3MUECKUE NPOLIECChl U CBOWCTBA TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYalMil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIBIATh
IPUYMHHO-CJICICTBEHHbIE CBS3U, CTPOUTh OOBsicHEHMe u3z 1 — 2
JIOTMYECKHX I1AaroB ¢ MOMOIIbI0 1 — 2 U3yYEeHHBIX CBOMCTBA (PU3MUECKHUX

HBHCHHﬁ, (1)H3H‘{CCKI/IX 3dKOHa WUJIM 3aKOHOMEPHOCTH

pemaTh pacu€THble 3aJa4u B 2 — 3 JICHCTBHS, WCHOJB3YS 3aKOHBI U
(dbopMyIIbI, CBS3BIBAOIINAE (U3MUYSCKUE BEIMYMHBI HAa OCHOBE aHaIHM3a
YCJIOBHS 3a/1a4Ml 3aIllUChIBATh KPATKOE YCJIOBHUE, BBISABISTH HEIOCTATOK
JAHHBIX JUIA pPEIICHHWs 3a/aud, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HEOOXOJUMBIC isi €€ pelIeHUs, MPOBOAMTh PACYEThl U CPABHUBATH

IMOJIYYCHHOC 3HAYCHUC (i)HSH‘ICCKOi/JI BCJIMYUHBI C U3BECCTHBIMU JaHHBIMU

1.8

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PpCHINTh IIpU IMOMOLIIN
(1)I/ISI/I‘~ICCKI/IX MCTOOOB, HCIIOJB3yd OIMMCAHUC HCCICAOBAHHA, BBIACIATH
MMpOBEPACMOC TMPCAIIOJIOKCHUC, OLCHHUBATHL IIPABUIIBHOCTH MOPAAKaA

IMPOBCACHUA NCCIICA0OBaHMs, 1CJ1aTh BbIBOJAbI

1.9

1.10

1.11

MPOBOAUTH ONBITHI 1O HAOMIOACHHIO (U3NYECKUX SBJICHUH WIN
¢bu3nueckux CBOICTB TEJ: bopmynupoBaTh IIPOBEpsIEMBIE
MPENNONIOKEeHNs,  cOOMpaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[OBaHI/I$[, OIIMChIBATb XO/J OIIbITAa U (I)OpMy.]'II/IpOBaTB BBIBOJbI

BBIIIOJIHATL IIPSMBIE HM3MEPEHUS C UCIOJIIB30BAHUEM aHAJIOIOBBIX
puOOPOB U JATYUKOB (PU3MUECKHX BEIIMYMH, CPABHUBATH PE3YJIbTAThI

M3MepeHuil ¢ yuéToM 3a/1aHHOI a0COMOTHON MOTPEITHOCTH

MIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCMOCTH OJTHON (pU3HUECKON BETUUUHBI OT
IpPYyrol C HCIOJb30BAHMEM NPSAMBIX HM3MEPEHUN: IUIAHMPOBATh
UCClieIoBaHNe, COOMPATh YCTAHOBKY W BBIMOJHATH W3MEPEHUs, CIeays
MpeNIoKEHHOMY  IUIaHy, (UKCHpOBaTh pe3yJbTaTbhl  IOJY4YEHHOM
3aBHCUMOCTH B BUJI€ TaOIMII U IpaUKOB, AETaTh BBIBOBI 110 PE3yIbTaTaM

ncciaca10BaHUs




1.12

MPOBOJNTHh KOCBEHHBIC U3MEPEHHS (PU3MYECKHX BEIWYMH: IIAHHUPOBATH
U3MepeHusi, CcoOupaTh OSKCIEPUMEHTAIBHYIO  YCTaHOBKY, CIEIys

HpCI[J'IO)KGHHOﬁ HUHCTPYKI WU, U BBIYUCIIATh 3HAYCHUC BCIIMYHNHBI

1.13

1.14

co0JIr01aTh IpaBUIIa TEXHUKH O€30MaCHOCTH MPH paboTe ¢ 1ab0paTOPHBIM

obopyroBaHUEM

XapaKTepu30BaTh MPUHIUIBl JCHCTBUS H3YYEHHBIX MPHUOOPOB U
TEXHUUYECKUX YCTPONCTB C ONOPOI Ha UX OIMCAHUs, UCIOJIb3Yysl 3HAHUS O
CBOMCTBaX (U3NYECKUX SABJICHUH U HEOOXOJUMbIe (PUINYECKUE

3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TEXHHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CcXeMaM " CXEMATUYHBIM PHCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUYCCKUX ueneﬁ C IMOCJICAOBATCIBbHBIM HW  MapaJlJICJIbHBIM
COCAUHCHUEM JJICMCHTOB, pa3jindasd yCJIIOBHBIC 0003HAYEHHS DIEMEHTOB

BJIEKTPUYECKUX LIETIEN

1.16

1.17

NPUBOAMTH  MPUMEPbl  (HAXOAUTh HMHGPOPMAIMIO O  TpUMEpax)
MIPAKTUYECKOTO HCIIOJIB30BAHUS (PU3NYCCKUX 3HAHWK B IOBCEIHEBHOM
YKU3HM IS 0O0ecTieueHHs 0€30MMacHOCTH MpH OOpaIieHuu ¢ IprudopamMu u
TEXHHYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3J0POBBS M COOJIOJICHUS

HOPM 35KOJIOTHUYCECKOI'0 TOBEACHU B Opr>K8.IOH.I€fI cpeae

OCYILIECTBIATh MOUCK HMH(MOpMAK (PU3NYECKOIO COAEP)KAaHUS B CETH
HNHTepHeT, Ha OCHOBE UMEIOIIMXCA 3HAHUM M MYTEM CPaBHEHUS
JONIOJTHUTEIBHBIX ~MCTOYHMKOB  BBLAEIATH HMH(OpMAIMIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON UM MOXKET OBITH HEOCTOBEPHOM

1.18

1.19

HCIIOJIb30BaTh MPU BHIOJHEHUH YUEOHBIX 33JaHUN HAYYHO-MOMYJISIPHYIO
auTeparypy  (u3MuecKoro cojep:KaHus, CIpPaBOYHbIE MaTepHallbl,
pecypcebl cetn MIHTEpHET; BiaseTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,

npeoOpa3oBanus HHHOPMAIIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEHUS,
0000mIasi uHGOPMANUIO W3 HECKOJBKUX HCTOYHUKOB (HU3HUIECKOTO
CONlep’KaHusi, B TOM 4YHCJIE MYyOJUYHO TIPEICTaBISTh PE3YIbTAThI
HpOGKTHOﬁ 501051 I/ICCJ'IC)IOB&TCJ'H)CKOf/i ACATCIIBHOCTHU, ITPU 3TOM I'paMOTHO
WCIONIb30BaTh M3YYCHHBIA TOHATHMHBIN ammapaT Kypca (QHU3uKH,

COITPOBOXKAATh BBICTYIIJICHUC Hpe3eHTaHHeﬁ

1.20

MIpU BBIMOJIHEHUHU YYE€OHBIX IPOEKTOB M HCCIENOBAHUN (PU3NUECKHUX

MPOLIECCOB PaCHpeNeNsiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C




IIOCTAaBJICHHBIMMU 3aJad4aMU, CICOAUTH 3a BBIIIOJIHCHUCM IIJIaHA I[CﬁCTBHﬁ n
KOPPEKTHUPOBATh €TI0, aACKBATHO OLICHUBATH COOCTBEHHBIN BKJIaJd B
JACATCIIBHOCTD TPYIIIIbI, BBICTpanBaTh KOMMYHUKATHBHOC

BSaHMOﬂeﬁCTBHe, IIPOABJIAA TOTOBHOCTD pa3p€uiaTb KOH(i)J'II/IKTBI

9 KIIACC

Kon
NMpoBepPsieMOro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

PpasiinvdaTh ABJICHHUA 11O OIIMCAHHIO UX XAaPAKTCPHBIX CBOMCTB 1 Ha OCHOBE

OIIBITOB, ICMOHCTPUPYIOIINUX JaHHOC (I)I/I3I/I‘16CK06 SABJICHUC

pacrio3HaBaTh IPOSBICHHE W3YYEHHBIX (U3MYECKUX SBICHUH B
OKpY’KaIOIlleM MHUpE, B TOM 4HciIe PU3NYECKUE SBJICHUS B MPUPOJE, IPU
9TOM MEpPEeBOJUTh NPAKTUYECKYI 3ajJady B YyueOHYI0, BBIJICIATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUI

1.4

OINMCHIBAaTh N3YUYECHHbIE CBOMCTBA TN U (PU3NUECKHUE SBICHUS, UCIIONb3YS
¢u3nyeckue BEIMUYUHBI, TPU ONHUCAHUM TPABUIBHO TPAaKTOBATh
(¢u3MUecKnil CMBICI UCHOJIb3YEMBIX BEJIUYMH, 0003HAUEHUS U €JUHUIIBI
(Gu3NYEeCKUX BEJIWYMH, HAXOIUTh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(u3NUECKyl0 BEJIWYUHY C JPYrUMHU BEJIMYMHAMM, CTPOUTH TIpaduku

HU3YUYCHHBIX 3aBUCHUMOCTEHN (1)PI3I/I'-I€CKI/IX BCJIMYUH

1.5

XapaKTCPU30BaTh CBOICTBa TECII, (i)I/ISI/I'-ICCKI/IG SABJICHUA W IIPOLECCHI,
HUCIIOJIB3YA  HU3YYCHHBLIC 3aKOHbBI, TIpH 3TOM JaBaTb CJIOBECHYIO

(hopMyTUPOBKY 3aKOHA U 3aIUCHIBATH €T0 MAaTEMATHUYECKOE BEIPAKCHHE

1.6

OOBACHATH (PU3MYECKHE MPOLECChl M CBOICTBa Tel, B TOM YHUCIIE U B
KOHTEKCTE CUTYalMil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh
MIPUYMHHO-CJIEICTBEHHbIE CBS3H, CTPOUTh OOBsICHEHHME u3 2 — 3
JIOTHYECKUX IIAaroB € MOMOIIbIO 2 — 3 M3yYEHHBIX CBOMCTBA (PU3UUECKUX

SIBJIEHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3agaud (omuparomuecs Ha cucteMy u3 2 — 3
yYpaBHEHMI), HCIIOJIB3YsI 3aKOHBI U (POPMYIIbI, CBSI3bIBAOLINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHajJM3a YCJOBMS 33/a4d 3aIllMChIBATh KpPaTKOe

YCJIOBHUC, BBIABJIATL HCAOCTAKOIIUC WA HU30BITOYHEIE JaHHBIC, BI:I6I/IpaTI>




3aKOHBI U (pOpPMYITBI, HEOOXOAUMBIE [T PEIICHUS, IPOBOAUTH Pacu&Thl U
OLIEHUBATh PEATMCTUYHOCTh IOJYYEHHOTO 3HAYeHHUA (PU3NYECKON

BCJINYHHBI

1.8

pacrio3HaBaTh IpPOOJEMBI, KOTOPbIE MOXXHO PpELIMTh IpU I[OMOLIU
(Gu3MUYECKUX METOAOB, MCHONb3Ys ONMCAHME HCCIEJOBaHMS, BBIACIATH
IIPOBEPAEMOE  IPEIION0KEHUE, OLEHUBAaTh IMPAaBWIBHOCTh IOpSIKa
IIPOBEJICHUS] ~ UCCIEOBaHMA, JelaThb  BbIBOJBI, HHTEPIPETHPOBATH

pe3ybTaThl HAOIOICHHI U OTIHITOB

1.9

1.10

NPOBOAMUTH OMNBITHI 10 HAOMIONCHHUIO (PU3MYECKUX SBJICHHWA WM
(HU3MYECKHX CBOWCTB TEN: CAMOCTOSTEIBHO COOHMpaTh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpyNOBaHMSA, OMHCHIBATH XOJ OIBITA U €ro

pe3ynbTaThl, HOPMYIUPOBATH BHIBOIBI

MPOBOJIUTH MPHU HEOOXOIUMOCTH CEPUI0 TPSIMBIX U3MEPCHUMN, ONPEACIssl
cCpeaHee 3HAYCHHWE U3MepsAeMOl BenMuMHBI ((OKYCHOE pacCTOsHUE
cobuparomield JIMH3bI), OOOCHOBBIBAaTH BBIOOpP CIOCOOa H3MEPECHHS

(u3mMepuTenpHOro puodopa)

1.11

1.12

1.13

IPOBOJIUTH HCCIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
HCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHMI: IJIaHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh YCTAHOBKY, (DUKCUPOBaTh pE3yIbTATHI
MOJIYyYEHHON 3aBUCHUMOCTH (U3MYECKUX BEJIWYMH B BHJE TaOIUIU

l"pa(bI/IKOB, ACJIaTh BbIBOJABI IO PE3YyJIbTaTaM HCCICAOBAHUA

MIPOBOJIUTh KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEIUYMH: IJIAHUPOBATH
U3MEpeHus, cCOOMpaTh HSKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIIOJHSATH
U3MEPEHUS, CIENys NMPEIIOKEHHON MHCTPYKIUHU, BBIYUCIATH 3HAYEHUE
BEJINYMHBI U AHAIU3UPOBATH ITOJIYYEHHBIE PE3YyJIbTAThI ¢ Y4ETOM 33 laHHON

NOTrpeIIHOCTHU I/IBMepeHI/Iﬁ

CO6J'IIO,I[8.TB IpaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C J'Ia60paTOpHBIM

obopynoBaHuEM

1.14

1.15

pa3nuyaTh OCHOBHBIE MPHU3HAKU HW3YYEHHBIX (U3MYECKUX MOJeINeH:
MaTepuajbHasi TOYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYCUHBIH HCTOUYHUK
CBeTa, JIyd, TOHKAas JIMH3a, IIAHETapHas MOJENb AaToMa, HYKJIOHHAs

MOJCJIb aTOMHOTI'0 Aapa

XapaKTCPU30BaTh IMPUHIUIIBLI JeHCTBUSA HU3YUCHHBIX HpI/I60pOB )51

TEXHUYECKHUX YCTPOMCTB C ONOPOM HA WX OMHUCAHUS, UCIIONb3Ys 3HAHUSA O




1.16

CBOWCTBaX (HU3MUECKUX SBICHUH U HEOOXOAMMBIE (QHU3UUECKUE

3daKOHOMCPHOCTH

HCIIO/Ib30BAaTh CXEMbI U CXEMAaTUYHbIC PUCYHKU U3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPHUTEIBHBIX NMPUOOPOB M TEXHOJOTMUECKUX IPOLECCOB
IpU PELICHUH Y4eOHO-IPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMBbl IS

MOCTPOEHHSI N300paKEHUH B IUIOCKOM 3€pKajie M cOOMparoIeii TuH3e

1.17

MPUBOJUTL  TPUMEPHl  (HAXOauTh HWHPOpPMANMIO O  TpHUMEpax)
HNPAKTUYECKOTO HCIIOJIB30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOI
KHU3HH JJ1s1 oOecrieueHrst 6e30MacHOCTH MPU 00palieHuu ¢ npudopamMu u
TEXHUYECKHMH YCTPOHCTBAMHU, COXPAHCHHUS 3II0POBbS M COOIHOJICHUS

HOPM PKOJIOTMYECKOTO MOBEJICHUS B OKPY’KaloLlel cpefie

1.18

1.19

1.20

1.21

OCYIIECTBIISATh MOUCK HH(MOpMAu (HU3NYECKOTO COACPIKAaHUS B CETH
WuTepuer, camocTosaTensHO (POPMYIHPYs MOUCKOBBIHM 3alpoc, HAXOIUTh
IIyTHU ONPEJIETICHUs IOCTOBEPHOCTH MOJIyY€HHOM HH(POpMAIIMK HAa OCHOBE

HMEIOIIUXCS 3HAHUH 1 JOIMIOJIHUTCIIbHBIX KCTOYHHUKOB

WCTIOJIB30BATh MIPH BBHITIOJHEHUN YUEOHBIX 33aJaHUi HAyYHO-TIOMYJIIPHYIO
auTeparypy  (u3MuYecKoro CojJepiKaHus, CIpPaBOYHbIE MaTepHalIbl,
pecypcebl cetn MIHTEpHET; BiaseTh NpuéMamMu KOHCIIEKTUPOBAHMS TEKCTA,

npeoOpa3oBaHus HHPOPMAIIUHN U3 OTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
I/IH(bOpMaIII/II/I N3 HECKOJBKHX HCTOYHUKOB (1)H31/I‘~IGCKOFO COACpIKaHus,
MyOJIMYHO MPEICTaBIATh PE3yAbTaThl MPOSKTHON UITH UCCIIEI0BATENHLCKOM
ACATCIIbHOCTH, npu 3TOM rpaMOTHO HUCIIOJIB30BAaTh H3y‘1€HHBII7[
MOHATHMHBIN anmapaT W3y4aeMoro paszena (QU3WKH U COMPOBOXKIATH
BBICTYIUICHHE TIPE3CHTalUe C Y4YETOM OCOOEHHOCTEH ayauTOpUHu

CBCPCTHUKOB

MPU BBHIMOJTHEHUHU YYE€OHBIX MPOEKTOB M HCCIENOBAHUN (DU3HUECKUX
MIPOLIECCOB pacHpeleNsiTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJIECHHBIMH 3a/1a4yaMU, CIEAUTH 3a BHINIOJHEHUEM IIaHa ACHUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJA] B
NesATEIbHOCTh TPYIIIIbI, BBICTpanBaTh KOMMYHUKATUBHOE

B3aMMO/ICIICTBHE, MTPOSIBIISAS TOTOBHOCTD pa3pemiaTh KOHQIUKTHI




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
IIpoBepsiemMble 3j1eMeHTHI COAePKAHMS
pasaena 3JIeMEeHTAa

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

@uszuka — Hayka O MpuUpoxe. SBieHus NpUPOIBIL.
1.1 dusnyeckue SBJICHHUSA: MEXaHWYECKHE, TEIIOBEIE,

IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBbBIE
®dusnueckue BenuuuHbl. M3Mmepenue Qusmueckux
1.2 BenmunH.  Dusndeckne npubopel.  [lorpemHoOCTb
nu3MepeHuil. MexayHapoaHas cucteMa eIMHULL
EcrecTBeHHOHAaYy4HBI METO MMO3HAHMS: HAOIIOAEHUE,

IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTC3,

: = OKCIIEPUMEHT 110 TIPOBEPKE THUIIOTE3, OOBICHCHUE
Ha0JII01aeMOT0 SIBJICHUS
1.4 Onucanne GU3NUECKUX SBJICHUN C TOMOIIBIO MOJIEIEH
[TpakTuyeckune pabOTHI:
N3mepenne paccTOsTHUN.
|5 N3mepenne 00bEMa )KUAKOCTH B TBEPIOTO Tea.

Onpenenenue pasMepoB MaJbIX TEJ.
N3mepenne temneparypsl IpH MOMOLIU KUIKOCTHOTO

TECPMOMCTpPA U AaTYHNKa TEMIICPATYPbI

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEILIECTBA

CrpoeHue BemiecTBa: aToOMbl M MOJIGKYJIBI, WX
2.1 pa3mepbl. OmbIThl, JOKa3bIBAKOIINE JAUCKPETHOE

CTPOCHUC BCUICCTBA

JlBmwxenne yactuil BemiectBa. CBS3b  CKOPOCTH
2 2.2 JBHKEHUS 4YAaCTULl C TeMmIieparypoil. bpoyHoBckoe

nBUKeHue, U dy3us

23 B3aI/IMO}IeI>'ICTBHe YaCTHILl BCIICCTBA: IPUTAIKCHUE U
OTTAaJIKUBAaHHUC

24 ATpeFaTHLIC COCTOSAAHUA BCIICCTBA: CTPOCHUC TI'a30B,

KUAKOCTeH M TBEPABIX (KPUCTANIMYECKUX) TeIl.




B3anmocCBsA3b MEXly CBOMCTBAMHU BEILIECTB B PA3HBIX
arperaTHbixX COCTOSIHUSIX U Ux aTOMHO-

MOJIEKYJIIPHBIM CTPOCHUEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUIN BOJIBI
[IpakTryeckue paboTHI:
Onenka pauaMeTrpa aToMa METOJIOM psioB  (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6 OnbITel MO0 HAOMIONEHHUIO TEMJIOBOTO PACIIMPEHUS

ra3os.
OnpITBl 1O OOHApPYKEHHWIO  JCUCTBUS  CHII

MOJICKYJISIPDHOI'O IMIPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe — JBHXKeHHE.  PaBHOMepHOe U
' HEpPaBHOMEPHOE JIBH)KEHUE
32 Ckopoctb. CpenHsisi CKOpOCTb IPU HEPABHOMEPHOM
' IBY>KEHUH. PacuéT nmyTu u BpeMeHH JBU>KEHUS
SIBnenue uHepuuy. 3aKoH UHepLUU. Bzaumoneiicteue
33 TEl Kak INPUYMHA HW3MEHEHUS CKOpPOCTU JBUKCHHS
Tenn. Macca kak Mepa HHEPTHOCTH Tejla
34 [InotHocts  BemectBa. CBSI3b  IUIOTHOCTU — C
' KOJIMYECTBOM MOJIEKYJI B €IUHHIIE 00bEMa BEIleCTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeEIl
36 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuisl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBnenue TAroreHus u cuia Tsokectu. Cuia TshKecTH
' Ha Jpyrux miaHerax. Bec Tema. HeBecomocTs
3.8 Cuna tpenus. TpeHue CKOIbXEHUSI U TPEHHUE MOKOSL.
. Tpenue B IpUpoe U TEXHUKE
3.9 CrnoxeHue cui, HaIpaBJIEHHBIX 110 OAHOM IPSAMOM.
' PaBHOElicTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
310 OmnpeneneHne CKOPOCTH PABHOMEPHOIO JABM)KEHHUS

(mapuka B JKHJIKOCTH, MOJENIU JJIEKTPUYECKOTO

aBTOMOOWIIA M Tak gnanee). OmpenerneHue cpemaHei




CKOPOCTH CKOJIBKEHUS OpyCKa WIH IIapuKa II0
HaKJIOHHOM TuIOocKOCTH. OrpeneneHne IIOTHOCTH
TBEpAOro  Tema.  OmnbIThl,  JI€MOHCTPUPYIOIINE
3aBUCUMOCTh PACTSDKEHHS (Iedopmaiiuu) mpyKUHBI
OT TPUIIOKEHHOU CHITbI. OTBITHI, IEMOHCTPUPYIOIIHE
3aBHUCHUMOCTh CHJIBI TPEHUS CKOJILKEHHS OT Beca Teja

U XapakTepa CONPUKACAIOIINXCS ITOBEPXHOCTEH

@u3nyecKue SBJICHUS B IIPUPOE: IIPUMEPHI JBUKCHHUS

3.11 C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKUBOH
MIPUPOJIC, IEHCTBUE CUIIBI TPEHUS B IPUPOJIC M TEXHUKE
Texuuueckue yCTpoOiicTBA: JTUHAMOMETD,

3.12
MOAIIUITHUKA

JIABJIEHME TBEPIBIX TEJI, )KUIKOCTE 1 TA30B

Hapnenne TBEpAOro tena. CrnocoObl yMEHBIICHUS H

+ yBEJIMYEHUS aBIICHUS
42 JlaBnenue raza. 3aBUCHUMOCTb JaBIIEHUS ra3a oOT
' 00bEMa, TeMIepaTyphl
43 [lepenaua naBiieHust TBEPABIMU TEIAMU, KUIKOCTIMU
' u razamu. 3akoH [lackans. [IlHeBMaTHUeCKnEe MaIMHBI
3aBUCUMOCTh JIABJICHUS JKUJKOCTU OT TIIYOHHBI.
4.4 I'mapocratnueckuit  mapanokc.  CooOmiaroniuecs
cocynsl. ['mapaBnnueckre MeXaHU3MbI
Atmochepa 3emnu u  arMochepHOE JaBIICHHUE.
[IpyuuHBI CyIIECTBOBaHHUS BO3AYIIHON 000JIOYKH
4.5 3emin. OnpIT Toppuuennu. 3aBUCHUMOCTh
aTMoc(epHOro JaBJIEHHUS OT BBICOTHI HaJ YPOBHEM
MODpst
16 N3mepenne atmocdepHoro aaieHus. [Ipubopsr ais
' M3MepeHust aTMOC(HEepHOro JaBICHUS
JlelicTBue )KUAKOCTH M ra3a Ha IMOTPYKEHHOE B HUX
4.7 Teno. BeiTamkuBaromas (apxumenoBa) Cria. 3aKOH
Apxumena
4.8 [lnaBanue ten. Bo3ayxoriaBanue
4.9 [IpakTuueckue padbOTHI:




HccnenoBanue 3aBUCHMOCTM BeEcCa Tejda B BOAE OT
o0béMa MOrpyKEHHOH B KHMJIKOCTb YacTH Tela.
Omnpenenenne BHITAIKUBAIOLIEH CHIIbI, 1EHCTBYIOLIEH
Ha TeJNo, NOrpyXEHHOE B JKUAKOCTb. [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOILIEH CHJIBI,
JEUCTBYIOIEH Ha TEJIO B KUIKOCTH, OT MACCHI Teja.
OnpIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAIOLICHA CHJIBbI, JCHCTBYIOIIEH Ha TEJlIO B
KHUJIKOCTH, OT 00b&Ma MOTPYKEHHOM B KHIKOCTb
4yacTH Teda M OT  IUIOTHOCTH  KUAKOCTH.
KoHcTpynpoBanue apeoMerpa Wi KOHCTPYHPOBaHUE

JIOAKH M OIIPCACIICHUC eé pr30HOI[LéMHOCTI/I

dusznueckue SABJICHUA B IIpupoac: BJINAHUC

4.10 aTMOC(EpHOr0 JaBJICHHS Ha JKHBOM OPTraHHU3M,
TIJIaBaHUE PBIO
TexHuuyeckue ycTpoHCTBa: COOOILAIOLIUECS COCY/bI,
A1l YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKHUI IIpecc,
' MaHOMETp, bapoMeTp, BELICOTOMED, MTOPIITHEBON HACOC,
apeomeTp
PABOTA, MOILIHOCTb, DOHEPI'UA
5.1 Mexanunueckas paboTa
5.2 MexaHundeckast MOIIIHOCTh
53 [IpocTeie MeXaHHU3MBI: pbluar, OJIOK, HaKJIOHHAs
' m10ckocTh. [IpaBuio paBHOBecHs! pplyara
5.4 [IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omotoe  mpaBwio» MexaHuku. Koaddumment
5.5 MOJIE3HOTO  JIecTBUA ~ MexaHu3MoB.  [Ipoctbie
MEXaHHU3MBI B OBITY U TEXHHUKE
56 [loTenuuanpHass »HEPrud Tela, MOAHATOTO HaJ
' 3emné
5.7 Kunernueckast sHeprus
sg [TonHas mexaHuveckasi SHEprus. 3aKOH U3MEHEHHUs U
' COXpaHEHUs MEXaHUYECKOW IHEPTUn
5.9 [IpakTrueckue pabOTHI:




Omnpenenenne  pa®OTBl  CWJIBI  TpeHHUS  TpHU
PaBHOMEpPHOM [IBHKEHUH Tejla MO TOPU30HTaIbHON
noBepxHocTU. MccaenoBaHue yclIOBUI paBHOBECHS
pbryara. M3mepenue KIIJ[ HaKIOHHOM TIJIOCKOCTH.

N3ydyeHne 3akoHa COXpaHEHMsI MEXAHUYECKOU

SHEPIUu
510 ®usnueckue SBICHUS B IMPUPOJE: PblYAarM B TeJe
' yesIoBeKa
TexHuueckue yCTpOMCTBA: pblYar, MOABUXKHBIA U
5.11 HETOJBHKHBIA  OJOKM, HAKJIOHHAS  IUIOCKOCTb,
MIPOCTHIE MEXaHU3MBI B OBITY
8 KJIACC
Kon Kox
IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasaeJa 3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KMHETHIECKOM
61 TEOpHH CTPOEHUsl BemecTBa. Macca © pa3Mepbl
' MoJIeKyJl. OmbIThl, NOATBEPKIAAIOLUIME OCHOBHBIE
MOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKON TEOpUH
Mogenu TBEpAOro, KHUIKOTO M Ta3000pa3HOrO
6.2 coctosiHu BenecTBa. Kpucramnueckue u aMmopQHbie
Tena
OObsicHEHHE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPIBIX
6 6.3 Ten Ha OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.4 CmaunBaHue U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe pacIlIupeHne U CKaThue
6.6 Temmneparypa. CBs3b TeMmMmepaTypel CO CKOpPOCTBIO
' TETJIOBOTO JABUKEHUS YaCTHI]
Buayrtpennsis  sHeprus.  CrmocoObl  M3MEHEHHs
6.7 BHYTPEHHEN SHEPTrUM: TEIUIONEpeiadya U COBEPIIEHUE

paboThI




Bunst TEeIIoNnepe1ayuu: TEIIONPOBOAHOCTD,

08 KOHBEKIIUS, U3ITyYCHUE
KomnuectBo Ttemnorel.  YaenpHas TEMIOEMKOCTH
6.9
BEILECTBA
TeriooOMeH M TemoBoe paBHOBEcHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
611 [InaBieHne W  OTBEplIeBaHUE KPUCTALTUMYECKHUX
' BEILECTB. Y ebHAas TEIUIOTA MJIaBICHUS
[TapooOpa3oBanne u KoHaeHcauus. Mcnapenue.
612 Kunenue. VYnenpHas Temniota mapooOpa3oBaHMUs.
' 3aBUCHUMOCTH TEeMITepaTyphl KUTICHUS oT
aTMoc(hepHOro JaBiIeHHUS
6.13 BrnaxHocTs Bo3ayxa
6.14 DHeprus TOIMBa. Y IeibHas TEIJI0Ta CrOPAHUS
[Ipunuuner pabotel TemioBbix apurareneit KIIJI
6.15 TEIJIOBOIO [BUTrarTeiisl. 1eIUIOBBIE JBUraTeld U
3alUTa OKPYKAIoLIEeH cpebl
3aKOH COXpaHEHUsi M TMPEBpALEHUsS OHHEPIUU B
6.16
TEIJIOBBIX MTpOIIeccax
[TpakTudeckue paboThI:
OnpiTbl MO OOHApY)KEHHIO  JIEHCTBUS  CHII
MOJIEKYJIIPHOTO TIPUTSKEHUSI.
OnpITHl MO BBIPAIIMBAHUIO KPUCTAJIOB MOBApEHHON
COJIA WUJIU caxapa.
6.17 OnbITel 1O HaAOJIIOAEHUIO TEIUIOBOIO PaCIIUpPEHUS

ra3oB, )KUIKOCTEHW U TBEPABIX TEIL.

Ornpesenenne naBieHUs BO3ayXa B OAJIJIOHE MITIPHUIIA.
OnbITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh JIaBJICHUS
BO3yXxa OT ero oO0béMa ¥ HarpeBaHus WIU

OXJTAXKIACHUA.




[IpoBepka rumnoressl JMHEHHOW 3aBUCUMOCTH JJIMHBI
CTOJIOMKA KHUJKOCTU B TEPMOMETPUUECKON TPYOKE OT
TEMIIepaTyphl.

Habntoienue u3mMeHeHsl BHYTpEHHEH SHEpruH Teja B
pe3yibTare Terionepeaayl U padoThl BHEIIHUX CHIL.
HccnenoBanue  sBiIeHUs  TemiooOMeHa  MpH
CMEUIMBAHUM XOJIOJHOM U ropsiuei BOJBI.
OrnpezneneHne KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO
BOJIOM NP TEIUIOOOMEHE ¢ HarpeThIM METAITHYECKUM
LUJIMH]IPOM.

Ornpenenenne yaelbHOU TEIMJIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca uCapeHusl.

OmnpeneneHre OTHOCUTENBHOM BIaKHOCTH BO3/TyXa.

OnpeneneHue yaeabHON TEIIOTHI IIABJICHUS JIbJA.

6.18

6.19

dusnueckue SBIEHUS B NPUPOJAE: IMOBEPXHOCTHOE
HaTSDKEHUE W KalWULIPHbIE SIBJICHUS B IIPHUPOJIE,
KpUCTallbl B mpupone, usiydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHue

POCEIL, TYMaHa, NHEA, CHETA.

TexHuueckue yCTpoiCcTBa: KalmWUISAPbI, IPUMEPHI
MCIIOJIb30BaHUs KpHUCTAJJIOB, KHUJKOCTHBIN
TEPMOMETP, AATYUK TeMIIepaTyphl, TEPMOC, CHCTEMA
OTOIUIEHHUSI  JIOMOB, TUTPOMETPBI, IICUXPOMETP,

napoBas Typ6I/IHa, ABUTATCJIb BHYTPECHHET'O CTrOPaHUs.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

7.3

3HeKTpH3aHI/IH TCII. I[Ba poada SJICKTPUYICCKHUX 3apa10B

B3aumopneiictBue 3apspkeHHBIX Ten. 3akoH  Kysona
(3aBHCHMOCTB CHJIBI B3aUMOJICHCTBHS 3apsKEHHBIX Tel

OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUSL MEXKAY TEIaMH )
DneKTpuuecKoe roJe. HarmpsxénHnocTs
JJEKTpUYeCKOro mnois. IlpuHnun  cynepno3unuu

ANEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE)




Hocurenu »nexTpuueckux 3apsioB. OJIEMEHTapHbII

7.4 anekTpuyeckuil 3apsa. Crpoenue atoma. IIpoBoaHuku
U IUJIEKTPUKH
7.5 3aKOH COXpaHEHMs JIEKTPUUECKOTO 3apsiia
16 DJIEKTPUYECKUH  TOK.  YCIOBHUS  CYIIECTBOBAHMS
' ANEKTPUYECKOr0 TOKA. VICTOUHMKH IOCTOSTHHOT'O TOKA
JleWicTBUSL ~ 3JEKTPUYECKOro  TokKa  (TEIIoBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUN TOK B
KHUAKOCTAX U razax
- Onexktpuueckas uenb. Cuia TOKa. OJNEKTPUUYECKOE
' HaIpsHKeHHe
79 Comnpotusienue IPOBOHHKA. VY nenpHoe
' COIIPOTHBIICHHUE BEILIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[locnenoBarenbHOE W NApajuIEIbHOE COEIMHEHUE
7.11
IIPOBOJTHUKOB
PabGota ¥ MOIIHOCTH 3JIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DnexTpuyeckue Lenu U MOTPEeOUTENH AIEKTPUUYECKOU
' sHepruu B ObiTy. KopoTkoe 3ambikaHne
[TocrossHHBIE MarHUTHl. B3anMo1eicTBHE MOCTOSHHBIX
7.14
MarHuToB
715 MaruutHoe mnone. MarHuTHoe mojie 3eMIM U €ro
' 3HAYEHUE NS )KU3HU Ha 3eMIie
716 OneiT Opcrena. MarnutHoe moJjie 3JIEKTPUYECKOTO
' Toka. [I[ppuMeHeHne 3JIeKTPOMarHuToB B TEXHUKE
JlelicTBe MarHUTHOTO TOJS HAa NMPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNb TOCTOSSHHOTO TOKa. Vcronbp3oBaHue

JJIEKTPOJIBUTaTENEN B TEXHUYECKUX YCTPOWCTBAX U Ha

TPAHCIIOPTEC




Oneitel  @apanes.  SIBneHue  31IEKTPOMarHUTHOMN

7.18
naaykuuu. [Ipasumno Jlenna
DIEeKTPOTreHepaTop. CriocoOsr MOJTYYCHUS
7.19 NEKTPUYECKOM  DHEPruM.  DJEKTPOCTaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHU
[IpakTuueckue padbOTHI:
OmnbITH 110 HAOIIOICHUIO SJICKTPU3AIIH TEJI HHIyKIIHEH
U IIpU COIPUKOCHOBEHHH.
HccnenoBanne JeicTBUSA 3IIEKTPUYECKOrO IMOJS HA
MIPOBOJTHUKY H JUDJICKTPUKH.
COopka u mpoBepka padOTHl 3JIEKTPUUECKOW IIETH
MIOCTOSIHHOT'O TOKa.
W3mepeHue U peryaupoBaHue CUIIbI TOKA.
W3mepenue u peryanpoBaHue HapsHKEHUsI.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, HIYIIETO
4yepe3 pe3ucTop, OT CONPOTHBIECHHUS pe3ucTopa H
HanpsDKEHUs Ha Pe3UCTope.
OnbITHI, JeMOHCTPHPYIOIIHE 3aBHCUMOCTh
720 AJIEKTPUYECKOTO CONPOTHBIICHHS TPOBOJHHUKA OT €Tro

JUIMHBI, IIJIOIAAN MTONIEPEYHOr0 CEYEHHs U MaTepHaa.
IIpoBepka mpaBwia CIOXEHHS HANpPsSOHKEHUH IpU
MOCJIEIOBATEIBHOM COEAMHEHUHM JIBYyX DPE3HCTOPOB.
[IpoBepka npaBuia As CUIIBI TOKA NP MapajlIeIbHOM
COoeMHEeHUN pe3uctopoB. OmnpeneneHue padbOTHI
JJIEKTPUYECKOTO TOKA, HAYIIEro 4Yepe3 PpEe3HUCTOp.
OmnpeneneHue  MOIIHOCTH — DJIEKTPUYECKOTO  TOKA,
BbIIETISIEMOM Ha pesucrope. Hccnenosanue
3aBHUCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ HarpeBarens.
Hccnenosanue MarHMTHOTO B3aMMOJIEICTBUS
MOCTOSIHHBIX MAarHUTOB. V3yuyeHue MarHUTHOTO MOJs
MOCTOSIHHBIX MAarHUTOB TpU HMX OOBEJUHEHUH W

pPasaCICHUN. HccnegoBanue aeicTBUS QJICKTPHUYCCKOTO




TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI
B3aMMO/JICHCTBUS KaTyIIKA C TOKOM U MarHuTa OT CHJIbI
TOKAa W HampaBJeHUs TOKa B Karymike. l3yueHue
JENUCTBUSI MAarHUTHOTO TIOJIE HA MPOBOAHUK C TOKOM.
KounctpynpoBanue u H3y4yeHue paboTHI
3JICKTPOJIBUTATEIIS. N3mepenne KII
ANEKTPOABUTaTEIbHON  ycTaHOBKU.  OmBITBI 1O
HCCIIEIOBaHUIO SIBJICHUS AJIEKTPOMArHUTHOM
WHJYKIIUA: HWCCIEAOBAaHUE HM3MEHEHMM 3HAYCHUS W

HaIpaBJICHUA HHAYKIIHUOHHOT'O TOKa

dusnyueckue SBJICHHUS B TPHUPOAE: DICKTPUUECKUE

SABJICHHUSA B aTMOC(l)epe, OJICKTPHUYCCTBO  JKMBBIX

7.21 OpPraHU3MOB, MarHUTHOE T0JIe 3eMIId, Apeiid MOIIOCOB,
POJIb MATHUTHOTO TIOJIS JUIsI KU3HU Ha 3eMiie, OIsIpHOe
CUSIHUE
TexHuyeckue ycTpoucTBa: 3IEKTPOCKON, aMIIEPMETP,
BOJITMETP, PEOCTAT, CUETIYNK IIEKTPUIECKON SHEPTHH,
799 AJIEKTPOOCBETUTENIbHBIE TIPUOOPHI, HAarpeBaTeIbHBIC
. JIEKTPONIPUOOPHI (mpumepsl), JEKTPUUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEINb
TOCTOSIHHOTO TOKa, FT€HepaTop MOCTOSHHOTO TOKa
9 KIIACC
Kon Kon
[IpoBepsiembie PTIEMEHTHI COJEPIKAHUS
pasnena 3JeMEHTa
MEXAHUWYECKUE SBJIEHUA
g1 Mexannyeckoe JBWXEHHE. MarepuanabHas TOUKa.
8 ' Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKEHUSI
8.3 PaBHOMEpHOE PSIMOJIMHEWHOE ABUKEHUE




HepasHoMepHOE MPSMOJIMHENHOE JIBHKCHUE.

8.4 CpenHsis W MIHOBEHHas CKOpPOCTb Tella IIpHU
HEPABHOMEPHOM JBUKEHUU
g5 VYckopeHue.  PaBHOYCKOPEHHOE — NPSMOJIMHENHOE
' JIBUKECHUE
8.6 Cob6oanoe nagenue. OneiTel ["anunes
PaBHOMepHOE nBMKEHHE MO OKpYKHOCTH. llepuon u
8.7 yacToTa oOpaienus. JInHeiHas U yriIoBas CKOPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE
8.8 [Tepserit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tpertunii 3akon HeroToHa
8.11 [IpuHIUII CynIepIIO3UIIMY CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuuta TpeHUs: CUIIa TPEHUS CKOJIbKEHHUSI, CUJIa TPEHUS
' MIOKOSI, IPYTU€ BUJIbI TPEHUS
414 Cuna TSKECTM U 3aKOH BCEMHPHOIO TATOTEHUS.
' YckopeHnre cBOOOAHOTO NaIeHUS
315 JIBuxenne ruaHer Bokpyr Comuma.  IlepBas
' KOCMHUYecKasi ckopocTb. HeBecoMocTh 1 meperpys3ku
S 16 PaBHOBecue MmarepuanbHOW TOUKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 PaBHOBecue TBEPAOro Tena € 3aKpPEIVIEHHOM OCBIO
' BpaileHus. MoMeHT cuiibl. LIeHTp TskecTn
Nmnynsec Ttema. W3Menenue wummynbsca. HMmmynbe
8.18
CUJIBI
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 PeaktnBHOE NBHXKEHUE
8.21 Mexannueckasi paboTa U MOILTHOCTh
82 Pabota cun Tskectu, ymnpyroctd, TpeHus. CBA3b
' SHEpPruM U paboThI
823 [loreHunanbHas dSHeprus Tena, MOTHATOTO HaJ

MMOBCPXHOCTHIO 3eMin




8.24

IToTreHumanbHas YHEPrUs CKATOU MPYKUHBI

8.25

8.26

Kunernueckass sHeprus. TeopemMa O KHHETHYECKOU

SHEPTUU

3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU

8.27

8.28

8.29

[TpakTuyeckue pabOTHI:

OnpeneneHue cpeiHeii CKOPOCTU CKOJIBKEHHS OpycKa
WINA JIBWKCHUS IIapHUKa 1O HAKJIOHHOW IUIOCKOCTH.
Onpenencuue YCKOPEHUS Tena npu
PaBHOYCKOPEHHOM  JIBIDKEHHMHM TI0  HAaKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM  JBM)KGHUM 0e3  HadalbHOM
CKOpOCTH.

[TpoBepka THIIOTE3BI: €CJIM TPU PABHOYCKOPEHHOM
JBIOKEHUH 0e3 HAa4albHON CKOPOCTH ITyTH OTHOCSTCS
KaK psJ HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHUEC
MIPOMEKYTKH BPEMEHH OJMTHAKOBBI.

HccnenoBanne  3aBUCHUMOCTH ~ CWJIBI  TPCHHS
CKOJIBXKEHUST OT CWJIBl HOPMAJIBHOTO JaBIICHHSL.
Onpenenenne kod(pPUIMEHTa TPEHHUS CKOJbKEHUS.
Onpenenenne XECTKOCTH TPYKHUHBL. OmnpenencHue
paboThl CHIIBI TPEHHs MPH PABHOMEPHOM ABHKEHUU
TeJIa 1o TOPU30HTAIBHOH MoBepxHOCTH. OTpeneneHmne
paboThl CWJIBI YOPYrocTH NpU TOABEME TIpy3a C
UCTIOIb30BAaHUEM HETIOJBIDKHOTO W TIOJBMXKHOTO
0JI0KOB

duznyeckue ABICHUS B MPUPOJIE: MPUIUBLI U OTIUBHI,
nBIKeHue traneT CONHEYHOW CHCTEMBI, PEaKTHBHOE
JIBUKEHHE KUBBIX OPTraHU3MOB

TexHUYECKHE YCTPOWCTBA: CIUIOMETP, JATYUKHU

ITOJIOXKEHUS, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

KonebarenbHoe JIBUJKEHHUE. OcHOBHbIE
XapaKTePUCTUKH  KOJICOAHWN: Tepuoj, YacToTa,

AMILINTYyda




9.2

MaremMatnyeckuii ¥ INPYKUHHBIA  MasiTHUKH.
[IpeBpamienre  >Heprud  IpU  KOJEOATEIBbHOM

JIBIDKCHUN

9.3

9.4

3aryxatomue Konebanus. BeiHyXIeHHbIe KoJeOaHusl.

Pe3onanc

Mexanndeckue BOJIHBEL. CBOMCTBA MEXaHUYECKHUX
BOJIH. [IpomonbpHble M momnepeuHble BOMHBL. J{nuHa
BOJHBI U  CKOPOCTb €€  pacHpOCTPAaHEHUS.
Mexanndeckue BOJIHEI B TBEPIOM Tene,

CEeCMUYECKUE BOJIHBI

9.5

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wn¢pa3Byk u yabTpa3Byk

9.7

[TpakTuyeckune paboOTHI:

OmnpeneneHne 4YacToThl M IepHoja KojeOaHHi
MaTeMaTU4eCKOro MasTHHUKA.

OmnpeneneHne 4YacToThl M IepHoja KojeOaHHi
NPY)KUHHOTO MasTHUKA

HccnenoBanne 3aBUCHMOCTH IepHoja KoJeOaHH
NOJIBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBHCMMOCTH Tepuojia KoJeOaHH
NPY)KHHHOTO MasTHUKa OT Macchl rpysa. [IpoBepka
HE3aBHCUMOCTH  Tepuojga  KoneOaHMW  rpy3a,
MOJIBEIIICHHOTO K HUTHU, OT MAaCChI TPy3a U KECTKOCTH
NpyXKHHBL. VI3MepeHue yCKOpeHHs CBOOOIHOTO

naJicHus

9.8

9.9

duznueckue sIBICHUS B IPUPOJIC: BOCTIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKHE BOJIHBI,
I[yHaMH, X0

TexHUYEeCKHUE YCTPOMCTBA: 3XOJIOT, HCIOIb30BAHUE

YIBTPa3ByKa B OBITY U TEXHHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE 1 DJIEKTPOMAI'HUTHBIE

BOJIHBI

10.1

SHeKTpOMaI‘ HUTHOC IIoJic. 3HeKTp0MaTHI/ITHLIC

BOJIHBI. CBOMCTBA 37I€KTPOMarHUTHBIX BOJIH




11

10.2 [[Ixana 3MeKTPOMarHUTHBHIX BOJIH
103 DnekTpoMarHuTHas npupojaa ceera. CKOpoCcTh CBeTa.
' BoaHOBEIE cBOMCTBA CBETa
[TpakTudeckue paboTHI:
10.4 N3ydyeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C
MOMOIIHI0 MOOMIIBHOTO TesehoHa
®dusnueckue SBICHUS B MpUPOJIE: OMOJOTHYECKOe
10.5 JNEHCTBUE  BHJIMMOIO,  yIbTPadHUOJIETOBOIO  H
PEHTT€HOBCKOIO U3Jy4CHUI
10.6 Texnuueckue YCTpONCTBA: HCIIOJIb30BAHUE
' AJICKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SIBJIEHU
11.1 JlyueBas monens cBera. MIcTouHMKM cBETa
11.2 [IpsamosnuHeitHOe pacIpoCTpaHEHUE CBETa
13 Otpaxxenue cBera. Ilmockoe 3epkano. 3akoH
' OTpaKEHHUS CBETA
114 [Ipenomnenue cBeTa. 3aKOH NPEIIOMJICHHUS CBETa.
' [TonHOE BHYTpEHHEE OTpAKEHUE CBETA
11.5 Jlunza. Xon nydeit B iuH3e
116 OnTuueckast cuctema ¢oroanmnapara, MUKpOCKona 1
' TeJNecKomna
117 ['ma3 kak ontudeckas cucrema. biuzopykocTs u
' JaTbHO30PKOCTh
Pasnoxxenne Oemoro cBera B crnekTp. ONBITHI
11.8 Hetotona. CnoxeHue  CIEKTpalbHBIX  LIBETOB.
Hucnepcus ceera
[TpakTudeckre paboThI:
UccnenoBanme  3aBUCHMOCTH  yIila  OTPaXKEHUS
CBETOBOTO JIy4a OT YIJIa MaJIeHHUS.
119 N3yuenne xapakTepuUCTHK M300paKeHUs MpeaMeTa B
' MIJIOCKOM 3€pKalie.
UccnenoBanne 3aBUCUMOCTH  yIJia TPEIOMIICHUS
CBETOBOTO JIy4a OT YIJIa aJeHusl Ha TPaHUIIE «BO31yX
— CTEKJIOY.




[Tomryuenue n300pakeHU ¢ TIOMOIIBIO COOMparoIIeit
JIMH3BL.
Omnpenenenne HOKYCHOTO PACCTOSIHUS M ONTHYECKOM
CHUJIBI COOMPAIOLIEH JINH3HI.
OMBITHI IO PA3JIOKECHHUIO OEJIOTO CBETA B CIIEKTP.
OnBITHl 10 BOCHPHUATHIO LIBETa MPEIMETOB IMPH HX
HaOJI0ICHNH Yepe3 [BETOBbIE (DUIBTPHI
duznueckue sBieHUs B mpupoe: 3aTmMeHust CoyHia u
11.10 JlyHBI, IBETA TEJ, ONTUYECKUE SABJICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
T TexHuueckue  yCTpoicTBa:  OUYKH,  IEPUCKOII,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE SABJIEHU A
121 OmnwiTel Pe3epdopaa m 1utanerapHas MOJAENb aToma.
' Mogaens atoma bopa
122 Hcnyckanue U MOTJIONIEHUE CBETa aTOMOM. KBaHTHI.
' JInHelyaTeie CIIEKTPBI
12.3 PanuoaktuBHOCT. Anb(da, 6eTa- 1 raMMa-u31ydeHUs
124 Crpoenue aromHoro snapa. HykimoHHas wmojenb
' aTOMHOTO sapa. M30Tomsl
195 PannoaktuBHbIie ipeBpamienus. [lepron nomypacmasna
' ATOMHBIX sJIEP
12 126 Snepuble peakunu. 3aKOHBI COXPAHEHHUsS 3aps0BOTO
' Y MacCOBOTO YHCell
DHeprusi CBsi3M aTOMHBIX simep. CBsi3b Macchl U
12.7
SHEPTrUuu
128 Peaknun cunHte3a u gneneHus saep. Mcrounuku
' sHeprun CoJIHIA U 3BE3]T
129 SnepHas osHepreruka. JlelicTBUE paJIMOAaKTUBHBIX
' W3JIYYCHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTiueckue paboThI:
12.10 HaGmtoieHne CHOMHBIX W JHMHEHUYaTBIX CIIEKTPOB
W3ITy9CHHS.




HccnenoBanue TPEKOB: H3MEPEHNUE SHEPTUN YaCTHIIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).

W3mepenue paanoakTuBHOTO hoHa

@usnueckue SBJICHUS B IIPUPOJE: ECTECTBEHHBIN
PaaOAKTUBHBIN ¢on, KOCMUYECKHE JTy4H,
12.11 PaaMOAaKTUBHOE M3JIyYEHUE NMPUPOJHBIX MHUHEPAIOB,
JIEHCTBUE PAMOAKTUBHBIX HM3JYyYEHUN HAa OpraHUu3M

YCJIOBCKA

1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,
MHAUBUAYaJIbHBIN 103UMeTp, KamMepa Buiibcona

HPOBEPAEMBIE HA OID IO ®UBUKE TPEBOBAHHUA K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIbLHOU
IHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
MIPOBEPSEMOr0
TpeOOBaAHMS

IIpoBepsiemble TpefOBaHHMA K TPeIMETHBIM pe3yJbTaTaM 0a30BOro
YPOBHSI OCBOEHUsI OCHOBHOI1 00pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOTO
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonumanue ponu (pu3MKM B HAyyHOM KapTUHE MHpPA; CPOPMHUPOBAHHOCTH
0a30BBIX MPEICTAaBICHUI O 3aKOHOMEPHOM CBSI3U M NTO3HABAEMOCTH SIBJICHUMN
HOPUPOJIBI, O POJIM IKCHEPUMEHTa B (U3MKE, O CUCTeMOoOOpa3yromeil poiu
Gu3MKK B DPA3BUTUM €CTECTBEHHBIX HAyK, TEXHUKM M TEXHOJIOTHH, 00
HBOJIIOIMH (PU3NUECKUX 3HAHUHN U UX POJIU B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKJIAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-(DHU3HKOB B
pa3BUTHE HayKd, OOBSCHEHHE IPOLECCOB OKPYXKAIOLIEr0 MHpa, Pa3BUTHE

TEXHUKH W TEXHOJIOTUH

3HaHMS O BHMJIaX MaTepuu (BEIIECTBO U IOJIE), O JIBUKEHUU KaK crocode
CYIIECTBOBaHMsS MaTepuu, 00 aTOMHO-MOJEKYJISPHOW TEOpPHUHU CTPOCHUS
BEIIECTBa, O (PU3NYECKOW CYIIHOCTH SBJICHUH NPHUPOAbI (MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX ); YMEHUE PA3JINYATh SIBJICHUS 10
ONMMCAHHWIO WX  XapaKTepHbIX CBOWCTB W HAa OCHOBE  OIIBITOB,
JIEMOHCTPHUPYIOIIUX JTaHHOE (U3UYECKOE SIBICHHE; YMEHHE pPaclo3HaBaTh
NPOSBIEHUE HW3YYEHHBIX (U3NYECKUX SBICHMH B OKPYXAlOIIeM MHpE,

BBIACIIAA UX CYHICCTBCHHLIC CBONCTBaA (HpI/ISHaKI/I)




Bnagenue ocHOBaMHM NOHSATUMHOTO anmnapara U CHUMBOJHAYECKOTO S3bIKa
GuU3MKM U UCHONB30BaHWE MX Ui pelleHus Y4eOHbIX 3aJay; yMEHHe
XapaKTepU30BaTh CBOMCTBa Tel, (U3WYECKHE SBJICHUS W IPOIECCHI,

HCIIOJIb3Ys (bYHHaMeHTaJ'IBHBIC " OMIIMPHUYCCKHUEC 3aKOHBI

VYMeHne OnuchIBaTh HU3YUYCHHBIC CBOMCTBA Tel H (1)I/I3I/I‘ICCKI/IG SABJICHUS,

UCTIONB3YS (PU3NYCCKUE BEIIMINHBI

BrajieHne OCHOBaMH METOJIOB HAay4YHOIO MO3HAHMsS C Y4ETOM COOIIIOICHHS
npaBuiI 0€30MacHOr0 Tpy/a: HaOMoIeHHE (PU3NIECKUX SIBIICHHIA:

YMCHHE CaMOCTOSITEIBHO COOMpaTh OSKCIIEPUMEHTAIBHYI YCTAaHOBKY H3
JaHHOTO Habopa 00OpyHAOBaHUS O WHCTPYKIIUHU, OMHUCHIBATH XOJ OIbBITA U
3aIHCHIBATH €T PE3YIbTATHI, (POPMYIUPOBATH BBHIBOJIBL;

MMPOBCACHUEC MPAMBIX W KOCBCHHBIX I/I3M€p€Hl/If/'I (1)I/I3I/I'-ICCKI/IX BCJINYHH:
YMCHHE  IUIAHUPOBaTh  HM3MEPEHHs,  CAMOCTOSITENIbHO  COOMpaTh
SKCHCPUMCHTAJIBHYIO YCTAHOBKY II0 HHCTPYKIHH, BBIYHUCIATH 3HAYCHUC
BEJIMYMHBI U aHAJIHM3UPOBATh IOJyYCHHbIC PE3YJIbTAThl C YYETOM 3aJaHHON
HOTPEITHOCTH PE3YJIbTATOB U3MEPCHHUM;

HpOBE/ICHHE HECJIOKHBIX IKCIIEPUMEHTATbHBIX UCCIICI0BAHH;
CaMOCTOSTENILHO COOMpPATh JKCHEPHUMEHTAJIbHYIO YCTAHOBKY M IPOBOJIHMTH
UCCIIC/IOBaHUE 110 MHCTPYKIUH, HPEICTABISATH IMOJTYYCHHBIC 3aBUCHMOCTH
(¢u3NYeCKUX BEJIMYMH B BUJI€ TaOJIUI U TPpaUKOB, YUUTHIBATH MOTPEIIHOCTH,

ACJIaTh BbIBOJBI 10 PE3YyJIbTaTaM UCCICOAOBAHUA

[TonnMmaHune XapaKTEpHBIX CBOMCTB (U3MYECKUX MoAeNel (MarepualibHas
TOYKa, a0COJIFOTHO TBEPIOE TEJIO, MOJEIH CTPOCHHS Ta3oB, >KHAKOCTEH W
TBEPABIX TEN, IJIAHETAPHAs MOJENb aTOMa, HYKJIIOHHAs MOJENb aTOMHOTO

A]Ipa) ¥ YMEHUE IPUMEHSATh UX JUIsl 00bICHEHUS (PU3HUECKUX MPOIIECCOB

YMmeHnne oObICHITE (1)I/I3I/I'-I€CKI/IG MponecCul 1 CBOICTBa TCJI, B TOM 4YUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOI'O XapAKTEPa, B YaCTHOCTH,
BBIABJIATH HPUYINHHO-CICACTBCHHEIC CBA3U U CTPOUTH O0BICHEHHE C OHOPOI\/JI
Ha HU3YYCHHBIC CBOMCTBA (I)I/ISI/I"ICCKI/IX }IBHGHHﬁ, (pI/I3I/I‘{CCKI/IC 3aKOHBI,

3aKOHOMECPHOCTHU U MOACIIN

YMeHnue pemath pacu€rHble 3a1a4yu (Ha 6a3e 2 — 3 ypaBHEHHUI), UCIIONb3YS
3aKOHBI U (OPMYJIbI, CBS3BIBAIOIINE (PU3UUYECKHE BETUYMHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHME 33a/Jayd, BBISABISATH HEJOCTAIONIME JaHHBIE,
BBIOMPATH 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBIE ISl €€ PeLIeHHUs], UCTIOIb30BAaTh

CIIPpaBOYHBIC JAaHHBIC, IIPOBOIUTH pvaéTBI U OLOCHHUBATHL PCAITUCTUYHOCTDH




MOJIY4YCHHOI'0 3HAYCHHA (1)PI3H‘-I€CKOI>1 BCJIMYMHBI; YMCHHUC OIPCACIIATH

pa3MepHOCTh GU3NYECKON BETMUHMHBI, TIOTYYSHHOMN MPU PELICHUH 3a1a4i

YMeHne XxapakTepu30BaTh MPUHIUIBI JEHCTBUS TEXHUYECKUX YCTPOMUCTB, B
TOM 4HCIE OBITOBBIX NPHOOPOB, W MPOMBIILIICHHBIX TEXHOJIOTUYCCKUX
MIPOLIECCOB MO MX OIMCAHUIO, UCIOJIB3YSl 3HAHHS O CBOMCTBAX (PU3UUECKHUX

SBJICHUI U HEOOXOAMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH

10

VYMeHHe HCHOIb30BaTh 3HAHUS O (DU3MYECKUX SIBICHUSX B ITOBCEIHEBHON
KHU3HU s oOecrieyeHHs O€30MacHOCTH MpU oOpamieHHH C OBITOBBIMHU
npubopaMM W TEXHMYECKHMH YCTPOHCTBAMH, COXPAaHEHHUS 310pOBbSI U
COOJIIOEHUSI HOPM 3KOJIOTMYECKOTO IIOBEACHHS B OKpYKAIOIIEH cpene;
NOHMMaHHEe HEOOXOAMMOCTH TPHUMEHEHHs JOCTIKCHUH (U3UKH U

TEXHOJIOTHI JJI1 paiuOHAJIBHOTO ITPUPOJO0II0JIb30BAHUA

11

OnbIT MOUCKa, TPeoOpa30BaHUs U MPEACTABICHUS HH(DOpMAHK PHU3UIECKOTO
COJlep’KaHUsl C UCIOJb30BaHUEM HMH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI; YMEHHE OIICHUBATh JIOCTOBEPHOCTH MOJMydeHHOW MH(pOpManmuu
HAa OCHOBE UMEIOUIMXCSA 3HAHWNA U JIOTIOJTHUTEIbHBIX UCTOYHHKOB; YMEHHE
UCIIOJIb30BaTh IPHU BBITIOJHEHUHM YUYEOHBIX 3aJaHUil HAyYHO-IOMYJISPHYIO
auTepaTypy (PU3MYECKOro CONep:KaHus, CIPaBOUYHBIE MATEPUAIIbI, PECYPCHI
cetu UHTepHer; BnameHue 0a30BBIMH  HaBBIKAMH  IIPeoOpa3OBaHM
uH(pOpMaIlMK U3 OJHON 3HAKOBOM CHCTEMBI B APYTyIO; YMEHHUE CO3/1aBaTh
CcOOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHNUSI HA OCHOBE MH(OpMAIIUU U3

HCCKOJIBKHNX NCTOYHHUKOB

HEPEYEHb 2JIEMEHTOB COAEPKAHUSA, ITPOBEPJAEMBIX HA
O3 11O PU3UKE

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

1

MEXAHUYECKUE ABJIEHUA

1.1

1.2

Mexannueckoe JABWKeHHe. MarepuanbHas Touka. Cucrema OTcYéra.

OTHOCUTENBHOCTH JABWXKCHUA

PaBHOMEpHOE 1 HEpaBHOMEpHOE ABMXKEeHHUE. CpenHssa ckopocTs. Dopmyia mis

BBIYMCIICHHS CPETHEN CKOPOCTH: V = S/t

1.3

PaBHOMEpHOE NPAMOIMHENTHOE ABUKEHHUE. 3aBUCUMOCTh KOOPAUHATHI TEIA OT

BPEMCHHU B CJIy4a€ paBHOMCPHOTI'O HpﬂMOJ’IHHCﬁHOTO JABHKXCHUA:




x(t)=x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHHM MJIsi NMPOEKLUUU CKOPOCTH, TMPOEKLIUH

MepeMelIeHHs, IMyTH, KOOpAWHATHl NPU PABHOMEPHOM HPSIMOJIMHEHHOM

JIBIKCHUAU

3aBUCUMOCTh KOOPJAMHATBHI TE€Jla OT BPEMEHU B CIy4ya€ PAaBHOYCKOPEHHOI'O

pr[MOJ’IHHCﬁHOFO JBWKCHUA:

-Sx':f:l =1-':|;|__ * f_ax *

[

@opmyJibl I TPOCKLUHMHU TMEPEMELIEHUS, TPOCKIHU CKOPOCTH U MPOCKUUHU

YCKOPCHUS IPpU PABHOYCKOPCHHOM HpﬂMOJ’IHHGfIHOM JBHUXCHUM

2
1.4 .sx(r)=vﬂx-r+ax-%.
U_\'('f) =Up, T, 1,
a,(f)=canst,
le: - Ul.'c: zzax‘g.‘r
I'paduku 3aBHCHUMOCTH OT BPEMEHHU ISl MPOEKIUH YCKOPEHUs, MPOEKIUU
CKOpPOCTH, TPOEKIUU MEPEMEIICHUsI, KOOPAMHATHI TPU PaBHOYCKOPECHHOM
MPSIMOJIMHEHHOM JIBUKCHUN
CBoOoanoe nanenne. Dopmyiibl, OMUCHIBAIOIINE CBOOOIHOE TIAJICHUE Tea 0
BEPTUKATIM (ABM)KEHHE Tella BHM3 WMJIM BBEPX OTHOCUTEIIBHO MOBEPXHOCTH
1.5 3emun). I'paduxu 3aBHCUMOCTH OT BpEMEHHM Jsi MPOEKLUMH YCKOPEHHS,
MPOEKIIUH CKOPOCTH M KOOPJAWHATBHI MpPHU CBOOOJHOM MaJieHHMM Tejia I0
BEPTUKAIN
CKOpOCTh PaBHOMEPHOTO IBIDKEHHUS Tella M0 OKpYyKHOCTH. Hampamienue
CKOPOCTH.
dopmyna IS BEIYUCIEHHSI CKOPOCTH 4Yepe3 paJnyC OKPY>KHOCTH U TEPHOA
oOparieHus:
2R
1.6 v= T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHue LIEHTPOCTPEMUTEIHHOIO

YCKOPCHUA. (DopMlea JJI1 BBIYUCIICHUSA YCKOPCHUA:

2

_w
W R




®opmyiia, CBSI3bIBAIOLIAS IEPUOJ U YACTOTY OOpAIICHUS:

v = 1
T
Macca. ITnorHocts Bemectsa. @opmyia i BBIYUCICHUS ITIOTHOCTH:
1.7 _m
V
1.8  Cuna — BekropHas puznueckas BenuunHa. CIoKeHUE CHIT
1.9  SBnenue nnepuuu. [lepBeiil 3akoH HeroToHA
Bropoii 3akon HerotoHa:
F=m-d
1.10
CoHanpaBieHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIOIIEH
Ha TeJo
B3anmoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 _ _
Fy g =—Frs
Tpenue nokost u TpeHue ckonbxeHus. Dopmyna s BBIUUCICHUS MOIYIS
1.12 ~ CHIIBI TPEHHUS CKOJIBKECHUSL:
Fp=u-N
Hedopmarus Tena. Ympyrue u Heynpyrue aedopManuu. 3aKOoH YHOpyrou
1.13  Aebopmannu (3akoH I'yka):
F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTEHHUS:
my -M,
F=G L1 _2
R
Cuna TspkecTH. Y CcKOpeHHe CBOOOHOTO Ha/IeHUs..
1.14

1.15

dopMya i1l BEIYUCICHUS CUJIBI TSDKECTH BOJM3HM MoBepxHOCTH 3emiu: F =
mg.
JBmxenue manet Bokpyr Connna. [lepBast kocMudeckasi CKOpOCTb.

HesecomocTh 1 neperpysku
Nwmmynbe Tena — BeKTopHas pu3NYecKasi BEIMYUHA.
D=mp

Nmnynbe cuctemsl Ten. M3menenne umnysnbsca. IMIynbC CUITb

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CUCTEMBI TCJI:




D=nyUy +m, U, =const
PeakTuBHOE JBHKCHHC

Mexannueckasi pabora. @opmyra /s BBIYUCIEHUS pPaOOThl CHIIBL:

A=Fscosa
LI7 Mexannuecxas MOIIHOCTb:
n=4
r
Kunernueckas u noreHuanbtas sHeprus. opmyiia 11 BBIYUCICHUS
KMHETUYECKOW dHEPruu:
2
1.18 .
Teopema o kuHeTnueckoi 3Heprun. @opmyia s BEIYUCICHUS
IIOTEHLIMAJIbHON PHEPIUH TENa, TOJAHATOTO
Haj 3eMIEi:
E,=mgh
Mexannyeckas dJHEeprus:
E=E;+E »
1.19 3 .

AKOH COXpaHEHUs MeXaHndeckon sHepruu. dopMyiia A 3aKOHa
COXpaHEHUsI MEXaHNYECKOM YHEPTUU B OTCYTCTBUE CWII TpeHUs: E = const.
IIpeBpamieHne MeXaHU4YECKON PHEPTUH NTPH HATMYUH CUJIBI TPEHUS.
IIpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poruar. Momenr cunst: M - FL
VYcnoBue paBHOBecHs pblyara:
120 M+M +.=0

1.21

[ToaBwxHbIM 1 HenoABWXKHBIN Ooku. KIT/] mpocThix MexaHH3MOB,
‘4'3&1‘1‘16.1!5{

JlaBiieHne TBEPAOTO TENA.

@opMyia 11 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:

_F

HaBnenue raza. ATMocepHOe JaBiIeHHUE.




FI/I[[pOCTaTI/I‘-IeCKOC JaBJICHUC BHYTPH KUIKOCTHU.

(DOpMYJ'Ia JJI BBIYMCIICHUA JAaBJICHUSA BHYTPHU JKUIAKOCTH:

P=pgh+ Py
1.22 = 3akon Ilackans. ['uppaBnudeckuii mpecc
3akoH Apxumena. dopmyna s ONPENETICHUS BBITAIKUBAIOMICH CHIIBI,
JEUCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B KUAKOCTh WIH Ia3:
1.23
F_ﬂ@:. =pgv
VYcnosue muiaBanus tena. [lnaBanue cynoB 1 Bo3ayXoIulaBaHHE
Mexannueckue KosiebaHus. AMIUIMTYAA, MEpPUOA M 4YacToTa KosieOaHuH.
124 dopmyia, CBSI3bIBaIOIIAsl YACTOTY U NEPUOJ KOJICOAHUMN:
v=L
T
125 MaremaTnueckuii W TNPYXKHUHHBIM MasTHUKU. [IpeBparienue sHepruu mnpu
' KoJ1e0aTeIbHOM JABMKEHUU
1.26 = 3aryxatouue kosnebanus. BoinyxneHHnsle kosiebanus. Pesonanc
Mexanunueckue BoJaHbL. [IposiosibHbIE U MONEpEeYHbIE BOJHBL. JJIMHA BOJNHBI U
1.27  CKOpPOCTb PacCHpPOCTPAHEHUS BOJHBIL:
h=v-T
108 3Byk. ['pomKkocTh 1 BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJHBI Ha IPAHULIE
' IByX cpell. IHpa3ByK U ynbTpa3ByK
IIpaxmuueckue pabomul
N3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMENOBOM CHIIBI; KECTKOCTU
MPYXUHBL, KOAPPUIMEHTA TPEHUS CKOJIbKEHUS; paOOThl CUIIBI TPEHUS, CUJIIBI
YIIPYTOCTH; CPEeHEH CKOPOCTH JBMXKEHUS OpycKa MO HAKJIIOHHOM IIOCKOCTH;
yCKOpeHusi Opycka IMpu JBMKEHUHU IO HAKIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KonebaHWH MaTeMaTHYeCKOro MasTHUKA; YacTOThl M Mepuoja
1.29  xoneGaHuil Npy>KMHHOTO MasgTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pblYar;

palboThl CUJIBI YIIPYTOCTH NpPU MOIBEME TIpy3a C MOMOIIbIO HETOABHKHOIO
6J10Ka; paboOThI CHIIBI YIPYTOCTH ITPH MOIBEME IPy3a C TOMOIIIBIO MOABHKHOTO
61oKa.

HccnenoBanue 3aBUCMMOCTH apXHUMEJOBOW CHIJIBI OT 00bEMa MOTpyXKEHHOU
4acTU Tejla U OT IUIOTHOCTH >KMJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH

CHJIBI OT MAacCChl TEjla, CHUJIbI TPECHUA CKOJIBXKCHHSA OT CHUJIbI HOPMAJIBHOT'O




J@BJIEHUS W OT poAa IOBEPXHOCTH; CHIIBI YIPYTOCTH, BO3HUKAIOLICH B
IpYyXHHE, OT cTeneHu AedopManuu MpyXKHUHBI, YCKOpeHHUs Opycka OT yria
HaKJIOHA HAIPaBJISIONIEH; IEpHo/ia (YaCTOThI) KOJIEOAHUM HUTSIHOTO MassTHUKA
OT JUIMHBI HUTH; NIEpHO/Ia KOJICOAHNH NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a
1 JKECTKOCTU TPY>KUHBI; UCCIIEIOBAaHNE HE3aBUCHUMOCTH IMEPHOIa KOJIeOaHui
HUTSHOT'O MasATHHKA OT Macchl rpy3a. [IpoBepka yciioBus paBHOBeCHUs pblyara
Qusuueckue s6neHus 6 npupooe: TPUMEPHl ABMKEHHUS C PA3IUYHBIMU
CKOPOCTSIMM B JKMBOW U HEXKUBOU MPUPOAE, JEUCTBUE CUIIBI TPEHUS B IIPUPOJIE

U TCXHHUKEC, IMPUIMBBI WU OTJIMUBBI, ABHXCHUC IIJIAHET ComHeuHoM CUCTEMBI,

130 PEaKTHUBHOE ABUKEHUE KUBBIX OPTaHU3MOB, PhIYary B TEJIC YEJIOBEKA, BIUSHUE
aTMOC(EpPHOro NIaBJICHUS HA YXUBOW OpraHU3M, IUIaBaHUE PHIO, BOCIPUATHE
3BYKOB KMBOTHBIMH, 3€MJICTPACCHHE, CECMUYECKUE BOJIHBI, I[yHAMH, IXO
Texnuuecxue ycmpoticmea: CIIMAOMETpP, JATYUKHU TTOJIOXKEHUS, PACCTOSIHUS U
YCKOpEHUSs, JMUHAMOMETp, MOJIIUITHUKHN, PAKEThl, pbIYar, MOJBWXHBIA U

131 HEMOJIBWKHBIN OJOKH, HAaKJIOHHAS TIOCKOCTh, MTPOCThIE MEXaHU3MBI B OBITY,

' COOOIIAIONTUECS COCY/IBI, YCTPOHCTBO BOIOIPOBOIA, THAPABIHMYECKUN TIPECC,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMETp, 3XOJIOT,
WCIIOJIb30BaHUE YIIBTPA3BYKA B OBITY U TEXHHUKE

2 TEITJIOBBIE SABJIEHUSA
OCHOBHBIE TIOJIO)KEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOCHHUSI

2.1 BemiecTBa. Mojenu TBEPAOTO, JKHUIKOTO UM Tra3000pa3HOT0 COCTOSHUN
BemiecTBa. Kpucrannmueckue u amopdHsie Tena

- JIBwxenue wyacTull BemecTBa. CBs3b CKOPOCTH JIBIDKCHHMSI YaCTHUI[ C

' TeMreparypoit. bpoynosckoe aBmxenue, iuddy3us

2.3~ CMauuBaHME U KaWJUISPHBIE SIBJICHUS

2.4  TemioBoe paclIUpeHHE U CKATHE

2.5  TemnnoBoe paBHOBECHE

Y Buyrtpennss sueprus. Pabora m Teruionepenada Kak CrocoObl M3MEHEHUS

' BHYTPEHHEH YHEpruun

2.7 Bupasl Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKLIUS, U3IYyUCHUE
HarpeBanue wu oxnaxnaenue Tten. KommuecTBO TemiaoTel. Y aenbHas

28 TENI0EMKOCTb:

O=cm(t,—1,)




2.9

2.10

2.11

2.12

3aKkoH COXpPAaHCHUS SHCPIUMU B TCIUIOBBIX IPpOLECCAX. ypaBHeHI/IC TCIIII0OBOI'O

OasaHca:

O +0,+..=0

Ucnapenue n konaeHcanus. VI3MeHeHUE BHYTpPEHHEW YHEPIHM B IPOIECCE
HcnapeHuss M KOHJeHcaluu. KurneHue KuIKOCTH. YIenbHas TeIioTa

napooOpazoBanus: L = Q/m
BrnaxnocTs Bo3ayxa

[InaBnenve u xkpucramumzanus. V3MeHeHuWe BHYTpPEHHEH OSHepruu mpu

IUIaBJICHUU U KpUCTAJIJIM3allhU. VY aenpHas TEII0Ta MJIaBICHUS

e,

m

2.13

2.14

2.15

BHyTpeHHsI1 3Heprus CropaHus TOIUIMBA. Y JAENbHAs TEIUIOTa CrOPAHMS

ToIMBa: ¢ = Q/m
[Tpunnumns! padots! TemnoBbix nurateneit. KI1/1 rernmoBoro asurarens

IIpaxmuueckue pabomol

N3mepenue ynenbHON TEMII0EMKOCTH METAIIINYECKOIO LIMJIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOTO BOJOM KOMHATHOM TeMIeparypbl (DUKCHPOBAHHOU
Macchl, B KOTOPYIO ONYLIEH HAarpeThli IMJIMHJIP; KOJIWYECTBA TEIUIOTHI,
OTJ@AHHOT'O HarpeThlM LUIMHAPOM, IOCIE ONyCKaHUsS €ro B BOJAY KOMHATHOMN
TEMIIEPATYPbl; OTHOCUTEIBHOM BIIAXKHOCTH BO31yXa; YIEIbHOW TEIUIOTHI
IaBieHusa Jpaa. MccnenoBaHue W3MEHEHHUs TeMIlepaTypbl BOJbI MpHU
Pa3NUYHBIX YCIOBUSX; SBJICHUS TEIUIOOOMEHA MPU CMEIINBAHUM XOJIOAHON U

ropsiueit BOJbI; Mporiecca UCIapeHust

2.16

Dusuueckue A61eHUS 8 npupode.‘ MMOBEPXHOCTHOC HATAXKCHUC U KAITUJJIAPHBIC
SABJICHUA B IPpUPOAC, KPUCTAJJIBI B IPUPOAC, U3ITYUCHUC COJ'IHI_Ia, 3aMCp3aHnC

BOJI0EMOB, MOPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

3.1
3.2

Texnuueckue  ycmpoucmeéa:  KalWUIAPbL, INPUMEPBl  HMCIOIb30BaHM
KPUCTAJUIOB, JKAJIKOCTHBIM TEPMOMETpP, HaT4UK TEMIIEpaTyphl, TEPMOC,
CHUCTeMa OTOIUIEHHsI JIOMOB, TMUTPOMETPHI, ICUXPOMETP, MapoBas TypOuHa,
JBUTaTEJIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBIE ABJIEHUA
OnexTpuszanus Tei. J[Ba BUuaa 3JI€KTpUUECKUX 3apsiioB

B3aunmogpeiicTBue 3apsokeHHBIX Tell. 3akoH Kymona
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3aKkoH COXPAHCHUA IJICKTPHUICCKOI'0 3apdaa

Onexrpuueckoe mnosie. Hanpsx€HHOCTh 3nexTpuueckoro mnosisd. Ilpunnun

. CYIEPHO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu snextpuueckux 3apsaoB. [leficTBHE 3JIEKTpUYECKOrO IO Ha
' 3NeKTpUUecKue 3apsaabl. [[poBOAHUKN U TUAIEKTPUKU
[TocTtosHHBIN AneKkTpUYecKUd TOK. [lelcTBuA 3iiekTpuyeckoro Toka. Cuia
3.6  Toka. Hampspokenue.
I=q/t,U=A/q
37 DIIEeKTpUYECKOE COMPOTUBIIEHUE. Y AEIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
" R=pls
3.8 = 3akon Oma nns yyactka snektpuueckon nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I, =1, U=U,+U,. R=R,+R,
3.9 IlapamnensHoe coeqMHEHNE IPOBOJHUKOB PABHOIO CONPOTUBIICHHUS:
U=U;I=1+1I; R:%.
CwMmeliaHHble COEIMHEHUS TIPOBOJHUKOB
3.10 Pabora 1 MOIIHOCTH dNeKTprueckoro Toka. A = Ult, P = Ul
3akon Jxxoyns — Jlenma:
3.11 2
Q=I"-R-t
310 OneiT Opcrena. MarHuTHOe Mojie MpsIMOro MPOBOAHMKA C TOKOM. JIMHuU
' MarHMTHON MHIyKIIUU
313 MaruutHoe moj€ MOCTOSHHOTO MarHurta. BzanMopelcTBHE IMOCTOSHHBIX
' MarHuToB
3.14  JlelicTBME MarHUTHOTO IOJISI HA TPOBOAHUK C TOKOM
3.15  OmnsiTel ®apanes. SBieHne snekTpoMaratuTHOW HHAYKIMHU. [IpaBuio Jlenma
IIpakmuyeckue pabomul
W3mepenue  3J€KTPUUECKOTO  COMPOTUBIEHHUS  PE3UCTOpPA;  MOIIHOCTHU
3.16  BIEKTPUYECKOTrO TOKA; pabOTHI AIEKTPHUECKOTO TOKA.

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CHJIBI TOKd, BO3HHKAOMICTO B IIPOBOAHUKE

(p C3UCTOPHI, J'IaMHO‘-IKa) , OT HAIIPsKCHUA Ha KOHIAX MPOBOIAHUKA,




3aBUCHUMOCTH CONPOTHUBIIEHUS OT JUIMHBI IIPOBOJAHMKA, IUIOIIAAU €r0
MIOTIEPEYHOI0 CEYEHMSI U YAECIBbHOTO CONPOTUBIICHUS.

IIpoBepka npaBuia i 3JIEKTPUUECKOT0 HANPSYKEHUS ITPH [1OCIEA0BATEILHOM
COEAMHEHUH IPOBOJHHUKOB; IpaBUia AJS CUJIBI IEKTPUUECKOro TOKA NP

[apajuleIbHOM COEAMHEHNU IIPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue as6neHus 6 npupode. SIEKTPUUECKUE SBICHHA B artmocdepe,

3.17  2AEKTPUYECTBO )KUBBIX OPIraHM3MOB, MATHUTHOE I10JI€ 3eMJTH, IPEiQ MOITFOCOB,
POJIb MAarHUTHOTO OJIS JUIs1 )KU3HU Ha 3eMJIe, TTOJISIPHOE CUSIHUE
Texuuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEpPMETP, BOJIBTMETp, PEOCTarT,
CU€TUMK DIICKTPUYECKOHW OSHEPTHH, DJICKTPOOCBETUTENBHBIE MPUOOPHI,

3.18  HarpeBaTeNbHBIC ANEKTPONPUOOPHI (mpumepsl), JIEKTPUUYECKUE
MIPEIOXPAHUTENH, BJIEKTPOMArHUT, 3JEKTPOJBUIATEIb I[IOCTOSIHHOIO TOKA,
reHepaTop MOCTOSIHHOTO TOKA

3.19  DnexkrpoMarHuTHbIE BOJHBI. [1Ikana 31eKTPOMAarHUTHBIX BOJIH

3.20  JlyueBas mojnenb cBeta. [IpsMonnHeitHoe pacipocTpaHEHHE CBETa

3.21 3akoH oTpaxkeHus ceta. [lmockoe 3epkaiio

3.22  IlpenomiieHue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23  Jlucmepcusi cBeta

394 Jlunza. Xon nyueit B ina3e. DOKYCHOE paccTOsTHUE TUH3BL. OnTryeckas cuia

' muu3bl: D = 1/F

3.25 [I'nma3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
Ipaxmuueckue pabomol
N3mepenune ontuyeckoi cuibl coOMparoiell JTUH3bL; (POKYCHOIO paccTOSHUS
cobupatomieid JMH3bI (IO CBOMCTBY paBeHCTBa pPa3MEpPOB IMpeaMeTra U
M300paXkeHus], KOIr/la IpeaIMeT pacrojoKeH B IBOMHOM (hokyce), moka3aTesns

3.26  mpenoMIIEHHUs CTEKIA.
WccnenoBanme cBoiicTBa H300paKe€HUS, TOJIYYEHHOIO C  IOMOIIBIO
cobuparoriel JTMH3bI, U3MEHEHUsI (POKYCHOTO PAcCTOSIHHUS JABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YTIJla IPEJOMJICHUSI CBETOBOTO Jiyda OT yrja MaJeHus Ha
TPaHMIIE «BO3/IYX — CTEKIIO»

197 Qusuueckue saenenusi ¢ npupoode: 3arMmenuss ConHua u JlyHbl, 1BeTa Te,

' ONTHYECKHUE SIBJIEHUsS B aTMocdepe (11BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoiicmea: OYKH, TE€pHCKON, (oToanmapar, ONTHYECKHE

CBETOBObI




4 KBAHTOBLGIE ABJIEHUA

i1 PamnoaktuBHOCTE. Anlb(a-, 6era-, ramma-u3nydenus. Peakiuu anbda-u Oeta-
pacnana

42 Omnwitel Pesepdopna mo paccesHuto anbda-gactuim. [lmanerapHas Mozenb
aTroma

4.3 CocrtaB aToMHOTO siipa. M30Tomnbl
4.4 TIlepuon nmonypacnaga aTOMHBIX SiJ€p
4.5  Snepuble peakiuu. 3aKOHbI COXPAHEHUS 3apSA0BOTO M MAaCCOBOTO YUCEI

Qu3suyeckue sA61eHUs 8 npupoode: ECTECTBEHHBIN paJAMOAKTUBHBIN (OH,
4.6  KOCMHUYECKHE JYy4H, DPAJMOAKTUBHOE H3IyYEHHE IPHUPOJHBIX MHUHEPAJIOB,

HeﬁCTBHC paaruOaKTUBHBIX I/ISJ'Iy‘IeHI/Iﬁ Ha OpraHu3M 4CJIOBCKa

47 Texuuueckue ycmpoticmea: CHEKTPOCKOI, WHANUBUAYAIbHBIN JO3UMETD,
kamepa BunbcoHa, siiepHast sHEpreTuKa

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBS3ATEJLHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

» ®usuka: 7-i kacc: 6a30BbIN YPOBEHB: YUCOHUK; 3-¢ u3ianue, nepepadborannoe [leprmkuH
NU.M., UsanoB A.U. AxuumonepHoe oOmiectBo «M3marensctBo «IIpocBemenuey, 2023
» dusuka: 8- kinacc: 6a30BbIM YypOBEHb: YUeOHUK; S-€ uzanue, crepeorurtoe lleppikun
NU.M., UsanoB A.N. AxuumonepHoe oOmiectBo «M3marensctBo «lIpocBemenne», 2025
» Ousuka: 9-if kimacce: 0a30BbI YpOBEHb: YUeOHUK; S-€ uzaHue, crepeoturnoe [lepbimkun
UM., T'yrhuk E.M., UBanos AWM. u np. AxuuonepHoe ooOmectBo «M3mgarenscTBo
«IIpocsemenue», 2025

METOANYECKHUE MATEPHAJIBI IJI51 YUYUTEJISA
7 KJIIACC

1. denepanbHblii 'ocynapcTBeHHBINH 00pa30BaTeNbHBIA CTaHAAPT 001IEr0 0Opa3oBaHus
(®rocC 000). - M.: [Ipoceemenue, 2021 r.

2. IIpumepHnsie mporpamMmbl OCHOBHOTO 00111er0 oOpa3oBanus. - M.: [Ipocseenue,
2021 r.

3. Aranos A. B. ®u3uka BOKpyr Hac: KadecTBEHHbIE 3a/1a4t 110 pusuke / A. B. AraHos.
— M.: lom nenaroruku, 1998 r..

4. Byteipckuii [.A. DxcnepumenTanbHble 3a1aun 1o ¢pusuke/ I'. A. Byteipckuit, 0. A.
CaypoB. — M.: I[Ipocsemenue, 1998 r..

5. Kupux JILA., ®usuka-7, caMOCTOSATENbHBIE U KOHTPOJIbHBIE paboThl. — M: «ekcay,
2014 .

6. Kabapmun O. ®@. 3agauu no ¢usuxe / O. @. Kabapnun, B. A. Opinos, A. P.
3unsoepman. — M.: [Ipoda, 2014 1.

7. Heppmukun A.B., I'ythuk E.M. ®usuka. 7 knace. — M.: lpoda, 2017



8. ®wusmka. Tectol. 7 kimacce (aBropsl: H. K. Xannanos, T. A. XanHaHoBa).

9. ®uszuka. CaMOCTOSATENIBbHBIC M KOHTPOJIbHBIE pa0boThI. 7 Kiace (aBTopsl: A. E. Mapow,
E. A. Mapon). — M.: Jlpoda, 2016

10. ®usuka. Jugaktuyeckue Mmarepuansl. 7 kiacce (aBropsl: A. E. Mapown, E. A. Mapon).
— M.: Jlpoda, 2014

11. ®usuka. Jlmarnoctuyeckue padotel. 7 kinace (aBropsl: B. B. [llaxmarosa, O. P.
[edep). — M.: Ipoda, 2017

12. ®uzuka. COOpHUK BOIPOCOB U 3a1a4. 7 kiace (aBTopsl: A. E. Mapown, E. A. Mapon).
— M.: Jlpoda, 2017

8 KJIACC

1. ®enepanbublii 'ocygapcTBeHHBIN 00pa30BaTENBHBIN CTAaHIAPT 00IIETO 00pa30BaHUS
(®I'oC 000). - M.: IIpoceemenue, 2021 .

2. [IpumepHbIe TPOTpaMMbl OCHOBHOTO 00111ero oOpa3oBanus. - M.: Ilpocsenienue, 2021 r.
3. Kupuk JI.A., ®usnka-8, caMOCTOSITEIIbHBIC U KOHTPOJIbHBIE PaboThl. — M: «Miekcay, 2014
r.

9 KJIACC

1. ®enepanbublii ['ocynapcTBEHHBI 00pa30BaTEIBHBIN CTaHIAPT 00IIETO 00pa30BaAHUS
(®rocC 000). - M.: [Ipocsemienue, 2021 r.

2. [IpumepHble nporpaMmbl OCHOBHOTO 0011iero oopa3oBanus. - M.: [Ipocsemenue, 2021 r.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
7 KIIACC
http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://www.physics-regelman.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://www.e-science.ru/physics
http://yos.ru
http://nuclphys.sinp.msu.ru
http://kvant.mccme.ru/
http://somit.ru

8 KJIACC
http://school-collection.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://www.physics-regelman.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://www.e-science.ru/physics
http://yos.ru
http://nuclphys.sinp.msu.ru
http://kvant.mccme.ru/
http://somit.ru

9 KJIACC
http://school-collection.edu.ru
http://www.fizika.ru
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http://www.physics-regelman.com/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://www.e-science.ru/physics
http://yos.ru
http://nuclphys.sinp.msu.ru
http://kvant.mccme.ru/
http://somit.ru
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