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[HosicuuTe/IbHASA 3aNIUCKA
[Ipu peanuzanuu nporpaMmbl OYIyT YUTEHBI ICUXOJIOTHYECKHE OCOOCHHOCTU

obyuatrommxcs ¢ 3[1P (Bapuant 7.1):

- 3aTpYyIHEHUS B YCBOGHUH YUEOHBIX TPOrpaMM, 00yCIOBICHHbIE HEJOCTATOUHBIMU
M03HABATENIbHBIMU CIIOCOOHOCTSIMU, CHEIU(PUYECKUMH pacCTPOCTBAMU
MICUXOJIOTHYECKOT0 Pa3BUTHUS (ILIKOJIbHBIX HABBIKOB, PEYH U JIP.);

- HapYUICHUSIMH B OpTraHU3alluu IE€ATeIbHOCTH U/WIK TOBEICHUS;

- HEJIOCTaTK! B (DOPMUPOBAHUU BBICIIUX MCUXUYECKUX (DYHKIIMIA;

- 3aMeJIJICHHBIN TeMIT JTM00 HEpaBHOMEPHOE CTAHOBJICHHE MTO3HABATEIBHOMN IEATEIbHOCTH,
TPYJTHOCTH MPOU3BOJILHON CaMOpEryJIsIUU;

- BO3MOKHBIE HApYLICHUS PEYEBOU U MEJIKOM PYYHOU MOTOPUKHU, 3pUTEIILHOTO
BOCHPUATHUS U MPOCTPAHCTBEHHOW OPUEHTUPOBKH, YMCTBEHHON pab0OTOCIIOCOOHOCTH U
AMOIMOHAJILHOM C(ephl.

OOpazoBaTenbHas JeSITEIbHOCTh U TeKyIIast (IPOMEXYTOUHOM aTTeCTal[K MPOBOIUTCS C
y4€TOM crieniu(PuKU YCBOCHUS 3HAaHUM, yMEHUM U HaBBIKOB oOy4arorumucs ¢ 311P ¢
Y4EeTOM TeMIIa y4eOHOH padoThI («IOIArOBOMY NPEIbIABICHUNA MaTepuaia, 103UPOBaHHOM
MOMOIIH B3pPOCJIOr0, UCIIOIB30BaHUU CIIEIIMATIBHBIX METOOB, IPUEMOB U CPEJICTB,
CIOCOOCTBYIOIIMX KaK 00IIeMYy pa3BUTHIO 00YUaIOIIETOCs, TaK M KOMITICHCAIIUN
VHANBUAYAIbHBIX HEJOCTATKOB Pa3BUTHS); 0OecrieueHueM HHIUBUAYaIbHOTO TeMIIa
oOy4eHHs ¥ MPOABUKEHUS B 00pa30BaTeIbHOM IPOCTpaHCTBE A1 oOyuatomuxcs ¢ 3I1P.
[Ipu npoBeeHny aTTecTallui HE0OOXOAUMO CO3/1aBATh CIIEUANIbHBIE YCTIOBUS JIs
oOyuaroruxcs ¢ 3I1P:

* Ocobas (hopma opraHu3zalvy aTTecTaluu (B Majou rpymnme, MHANBUAYAIbHYIO) C Y4ETOM
0CcOo0BIX 00pa30BaTENbHBIX MOTPEOHOCTEN U MHAMBUAYAIBHBIX OCOOEHHOCTEN
obyuaroruxcst ¢ 3I1P;

* [IpuBbIuHas oOcTaHOBKA B Kjacce (IPUCYTCTBUE CBOETO YUUTEINS, HATHINE

MPUBBIYHBIX JIJIs1 00YYAIOUINXCS MHECTHUECKHUX OIOP: HAIJIAIHBIX CXEM, I11a0JIOHOB
oO1Iero xo/1a BBIMOJIHEHUS 3a/1aHUI );

* [IpucyrcTBUE B Havasie pabOThI ATara O0IIeH OpraHu3aluu 1eITeIbHOCTH;



* AanTupoBaHUE UHCTPYKIUHU C YUYETOM 0COOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEM

Y UHIMBUIYaTbHBIX TPyAHOCTEHN oOyvarommxcs ¢ 3I1P:

. [Tpu HEOOXOIMMOCTH aAaNTUPOBAHKUE TEKCTA 3aJaHUs C YYETOM 0COOBIX
00pa3oBaTEIbHbBIX

NOTPEeOHOCTEN M MHIMBUIYAIBHBIX TpyAHOCTEH oOyuatomuxcs ¢ 3[1P (Gosee kpymHbIit
mpudT, 4ETKOE OTTPaHUYECHHUE OAHOTO 3aJaHUs OT JPYIroro; yrnpoliieHue GopMyIupoBOK
3aJJaHus TI0 TPaMMaTHYECKOMY M CEMaHTUYECKOMY O()OPMIICHHIO U Ap.);

. pU HEOOXOIMMOCTH TIpetocTaBiecHue ¢ dhepeHITUPOBAHHON TOMOIIIH:
CTUMYJIMPYIOLIEH

(omobpenue, SMOLMOHANIbHAS TIOJACPAKKA), OPraHU3YIOIIeH (TpUBJICYeHIE BHUMAHUSA,
KOHLIEHTPUPOBAHKE HA BBINOTHEHUHN pabOThl, HAMTOMUHAHUE O HEOOXOAMMOCTH
CaMOMPOBEPKH ), HAMTpaBJIAIoLIEH (TOBTOPEHUE U Pa3bsICHEHNE UHCTPYKIMH K 33JIaHUIO);
* YBEJIMUEHUE BPEMEHHU Ha BBINOJHEHUE 3aJaHUii;

* BO3MOYKHOCTb OpTaHU3aIlMu KOPOTKOTO TnepephiBa (10-15 MuH) npu HapacTaHUU B

MOBEICHUN peOEHKa MPOSABICHUIN YTOMIICHUS, UCTOIICHHUSL.

[Iporpamma no gu3uke Ha ypoBHE OCHOBHOT'O 00IIEr0 00pa30BaHuUsl COCTABJICHA HA
OCHOBE TOJIOKEHUH 1 TpeOOBaHUM K pe3yIbTaTaM OCBOCHMs Ha 6a30BOM ypOBHE
OCHOBHOU 00pa3oBaTeabHOM MTporpaMmsbl, nipeactaBiieHHbIX B DI'OC OO0, a takxe ¢
yaétoM (enepanpHO pabouelt mporpaMmbl BocninTanus u KoHnenmu npenogaBaHus
yuebHoro npeamera «Duzmnkay.

ConeprkaHue nporpammsbl o (pU3MKe HarpaBiIeHO Ha POPMUPOBAHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYAIONTUXCS M OPTaHU3AIMIO U3yUYeHUs (PU3UKHU Ha
NesTeIbHOCTHOM OCHOBE. B mporpamme no ¢u3mke yuuThIBatOTCS BOZMOXHOCTH Y4€OHOTO
npeaMeta B peanuzanuu TpedoBannii ®I'OC OO0 k maaHUpyeMbIM JTUIYHOCTHBIM U
MeTarpeAMETHBIM pe3ybTaTaM OOYyUEHHs, a TAK)KE MEKIIPEAMETHBIC CBSI3U
€CTECTBEHHO-HAYYHBIX yU€OHBIX IPEAMETOB HA YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHUsl.
[Iporpamma mo gu3uke ycTaHaBIMBAET pacipeaesieHne yueOHOTO MaTepraia rmo rojgam
oOyueHus (1Mo Kaccam), IpeiaracT NPUMEPHYIO OCIEA0BATEIbHOCTh U3YUEHUS TEM,

OCHOBAHHYIO Ha JIOTUKC pa3sBUTHUA ITPCAMCTHOI'O COACPIKAHUA U y‘léTC BO3paCTHBIX



0COOEHHOCTEH 00yJaroImmnXCsl.

[Iporpamma o ¢gusuke pazpadboTaHa C MEbI0 OKa3aHUS METOAUIECKON ITOMOIIN YIUTEITIO
B CO3/]aHUU paboyeil mporpaMMebl 0 y4eOHOMY MPEIMETY.

du3uKa SBISETCA CUCTEMOOOPA3YIOLIUM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MIPEIMETOB,
MOCKOJIbKY (PU3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUM, N3y4aeMbIX
XUMHUEH, OMOJIOTHEH, aCTPOHOMUEH U (pu3HUecKOl reorpadueii, BHOCUT BKJIaJ B
€CTECTBEHHO-HAYUYHYIO KApTUHY MHUPa, IIPEIOCTABISIET Haubosee sCHbIe 00pa3iibl
MPUMEHEHHUS HAyYHOT0 METO/a MO3HAHUs, TO €CTh CII0cO0a MOIYYSHHs IOCTOBEPHBIX
3HaHUU O MUpE.

OpHa 13 MaBHBIX 3a/1a4 PU3NYECKOT0 00pa30BaHus B CTPYKType oOIIero oopa3oBaHus
COCTOUT B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH M MHTEpECa K HAyKe Y
00yJarommxcs.

Nzyuenne pusznku Ha 6a30BOM YpPOBHE MPE/IOIaraeT OBIaICHUE CIEAYIOIUMU
KOMITIETEHTHOCTSIMHU, XapaKTEPU3YyIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

Hay4YHO OOBSCHSITH SIBJICHUS,

OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HayYHOT'O MCCIIEIOBAaHUS; MHTEPIPETUPOBATH
JaHHBIEC U UCIIOJIH30BaTh HAYUHbIE JOKA3aTEIbCTBA

JUTSI TIOJTyY€HUS BBIBOJIOBY.

Henu nzydyenus: Gu3MKu:

npUOOpEeTEeHUE UHTEPECa U CTPEMIICHUS 00YUaIOUINXCA K HAYYHOMY U3YUYEHHIO PUPOIBL,
Pa3BUTHE X WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CTIOCOOHOCTEH;

pa3BUTHE NPECTABIECHUN O HAYYHOM METOJIE MO3HAHUs U (POPMHUPOBAHUE
MCCJIEI0BATEIIHCKOTO OTHONICHHS K OKPYIKAIOIIUM SIBICHHSIM;

(dhopMHUpOBaHNE HAYYHOTO MUPOBO33PEHUSI KaK pe3ybTaTa U3y4EeHHs] OCHOB CTPOCHHUS
MaTepuu U PyHJAaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe MPEACTABICHUI O POJU (GU3UKHU TSl PA3BUTHUS APYTHX €CTECTBEHHBIX
HayK, TCXHUKH U TEXHOJIOTHH;

pPa3BUTHE MPECTABICHUN O BO3MOXKHBIX cpepax Oyaymiel mpopecCuoHaIbHON
JesITeIbHOCTH, CBA3aHHOM C (PU3UKOM, MOATOTOBKA K JlajbHeHIIeMy 00y4eHHIO B 3TOM

HaIIpaBJICHUM.



JlocTkeHue 3TuX 1eiel mporpamMmel 1o (u3nKe Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs 00ECIIEYNBACTCS PEUICHHEM CISAYIONINX 3a/1a4:
npuoOpeTeHne 3HaHU| O IUCKPETHOM CTPOCHUHU BEIIECTBA, 0 MEXAHUYECKHUX, TETIJIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHUe YMEHUN OINUCHIBAaTh M OOBICHATh (DHU3WYECKUE SIBICHUS C
UCIOJIb30BAaHUEM TOJIyYCHHBIX 3HAHUK;
OCBOEHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a/1a4 C UCIOJIb30BAHUEM
(bU3UYECKUX MOJIEICH, TBOPUECKUX U MPAKTHKO-OPUECHTUPOBAHHBIX 33]1aY;
pa3BUTHE YMEHUI HAOII0aTh IPUPOAHbBIC SIBJICHUS U BBITIOJIHSTH OIBITHL, 1a00paTOpHBIE
pabOTHI M SKCTIEPUMEHTAIBHBIC UCCIICIOBAHUSI C UCTIOIh30BAHUEM M3MEPHUTEIIBHBIX
puOOpOB;
OCBOEHHE NMPUEMOB pabOThI ¢ HHGOpMaIIUEeH GU3MIECKOTO COJIEPKAHHUS, BKITIOUAsI
“H(}OPMAITHIO O COBPEMEHHBIX JTOCTHKEHUSIX (PU3UKH, AaHAIIN3 U KPUTHYECKOE OICHUBAHUE
nHpopmaIuu;
3HAKOMCTBO €O cdepamu TPOo(PecCHOHATBLHON JeATEIbHOCTH, CBS3aHHBIMHU C
(U3UKOH, 1 COBPEMEHHBIMU TEXHOJOTUSMU, OCHOBAaHHBIMH HA TOCTHXKEHUSIX (PU3NUYECKOM
HayKH.
Ha usyuenue ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00I1I1ero 00pa3oBaHUs
otBoaUTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlel), B 8 kitacce — 68 yacos (2
yaca B HeJelo), B 9 kiacce — 102 yaca (3 yaca B HEJIEIH0).
[Ipenaraemsiii B mporpamMme 1o hu3nKe nepedeHb Ja00PaATOPHBIX PadOT U OMBITOB HOCUT
pEeKOMEHaTeIbHBIN XapaKTep, YUUTEeNb JeJaeT BBIOOp MPOBEICHUS JTabOpaTOPHBIX padboT
Y OTIBITOB C YYETOM MHAUBUAYATHHBIX OCOOCHHOCTEH 00y4JaroIMXcs, CIMcKa
AKCIIEPUMEHTAJIbHBIX 3aJIaHHH, MpeIjlaraeMbIX B paMKaX OCHOBHOT'O TOCYAapCTBEHHOTO
AK3aMeHa 1o (PU3MKe.

Conep:xanue 00y4eHHs
7 KIIACC
Paznen 1. ®usuka u €€ posb B MO3HAHUU OKPYKAIOIIET0 MUpa
®dusuka — HayKa o npupoje. ABnenus npupoasl. PU3NUECKUeE SBJICHUSA: MEXaHUYECKHE,

TCIIJIOBBIC, SJICKTPUYCCKHUC, MAIrHUTHLIC, CBETOBLIC, 3BYKOBLIC.



®duznueckue BeInunHbl. MI3Mepenue ¢pusznueckux BennyuH. Ousnyeckue npuoopsI.
[TorpemHocTs U3MepeHU MexayHapoHas CUCTEMA €INHHILI.

Kak ¢usuka u apyrue ectecTBEHHbIE HayKU U3Yy4aroT Npupoay. EcTecTBeHHO-HAyUHbIN
METO/1 MO3HaHUs: HA0JI0IeHHE, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BHIIBUYKEHUE THUIIOTE3,
AKCIIEPUMEHT T10 MPOBEPKE TUIOTE3, 00BsICHEHNE Ha0MogaeMoro siBieHus. Onucanue
(bU3NYECKUX SIBJICHUN C IOMOIIBIO MOJICIICH.

JleMoHcTpanuu

Mexannueckune, TEIIOBbIE, IIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
duznueckre npudopkl U MPoLEAYypa NPSIMbIX U3MEPEHUN aHATIOTOBBIM U LIU(PPOBBIM
npubopom.

JlaGopatopHbie pabOTHI U OTBITHI

OrnpenesneHure 1eHbl JeJIeHUs Kbl U3MEPUTEILHOTO Mprubopa. M3MepeHne paccTosSHUM.
N3mepenne 00bEMa xukocT U TBEpAOTO Tena. OnpeneneHue pa3MepoB MaJIbIX TeJl.
N3mepenne temnepaTypbl TPy NOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTUYUKA
TEMITIEPATYPHL.

[IpoBeneHne uccnenoBaHus MO MPOBEPKE TMIIOTE3BI: TATBHOCTD MOJIETA IAPUKA,
MYIIEHHOT'0 TOPU30HTAILHO, TEM 0O0JIbIIIE, YeM 00JIbIIIE BHICOTA ITyCKa.

Paznen 2. [leppoHayaibHbIe CBEJICHUS O CTPOCHUM BEIlIECTBA

Ctpoenue BenecTBa: aToOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, JOKAa3bIBAOIINE
JACKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHue yacTull BeulecTBa. CBsi3b CKOPOCTH ABUKEHUS YACTHIL] C TEMIIEPATYPOH.
BbpoynoBckoe nBuxenue, nuddysus. BzaumoaeicTBie 4acTuIl BEIIECTBA: TPUTHIKEHHUE U
OTTaJIKUBAaHUE.

ArperatHble COCTOSIHHS BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEN U TBEPABIX
(KkpucTamIU4YecKkux) Tea. B3auMocBsI3b MEX 1y CBOMCTBAMHM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbix
COCTOSIHUH BOJIBI.

JleMoHCTpauuu

Habmronenune 6poyHoBckoro aswkeHus. Habmronenue nuddysnum.

Ha6J'IIO,Z[eHI/Ie HBHCHHﬁ, O6’[>$ICH$I}OH_[I/IXC$I MMPUTAKCHUCM HWIIN OTTAJIKUBAHUECM



YacCTHIl BEIIECTBA.

JlaGopatopHbie pabOTHI U OMBITHI

OneHka 1raMeTpa aToMa METOJOM PAJIOB (C UCOIb30BaHHEeM GoTorpaduii). ONbITH 11O
HaOII0CHUIO TEIJIOBOTO PACUIUPEHMS Ta30B.

OnbITHI IO OOHAPYIKEHUIO TEUCTBHS CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.

Paznen 3. JIBokeHue U B3aUMOJACHCTBUE TEI

Mexanuueckoe BrkeHre. PaBHOMeEpHOE U HepaBHOMEpPHOE ABMKEHUE. CKOPOCTb.
CpenHsisi CKOpOCTh TPU HEPABHOMEPHOM JBUKEHUU. Pacu€T myTH U BpEMEHU IBUKEHUS.
SBneHne nHEPLMU. 3aKOH MHEpUMU. B3anmonecTBre Tel Kak MPUYMHA N3MEHEHUS
CKOpOCTH JBWKEHUA Ted. Macca kak Mepa uHepTHOocTH Tena. [ImoTHocTh BemecTBa. CBsA3b
MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHUIIE 00bEMA BEIIECTBA.

Cuita Kak XapakTepUCTUKA B3aUMOAeCTBU Ten. Cuia yrnpyrocT U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBlIEHHE TATOTEHUS U cuia Tskectu. Cuna
TSKECTH Ha Apyrux mianetax. Bec tena. Hesecomocts. CnoskeHUE CUJl, HAITPaBICHHBIX
110 0HOM npsMoi. PapHoaeicTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPEHUE
MOKOA. TpeHne B IpUPOJIE U TEXHUKE.

JleMoHCTpauuu

Ha6nronenue mexannueckoro IBWKEHHs Tela. M3MepeHrne cKopocTH NMpsSMOITMHEIHOTO
nBkeHus. HaGmroieHue siBjieHrst HHEPIIUH.

Ha6nronenue n3aMeHeHnsi CKOpOCTH TIpH B3auMojieiicTBuu Ten. CpaBHEHHE MaccC TI0
B3aNMOJEHUCTBUIO TEI.

CrioxeHune CHJl, HallpaBJICHHBIX 10 OJTHOW MPSMOM.

JlaGopatopHbIie pabOTHI ¥ OMBITHI

OrnpeneneHre CKOpOCTH PABHOMEPHOTO IBMKEHHUS (IIapuKa B KUIKOCTU, MOJETH
AJIEKTPUUECKOTO aBTOMOOUJIS U TaK J1ajiee).

Omnpenenenre CpeaHE CKOPOCTH CKOJIBKEHUS OpyCKa WIIH [MIApPUKa M0 HAKJIOHHON
IIJIOCKOCTH.

OnpeneneHre MIOTHOCTH TBEPIOIO TeNa.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTsDKEHHS (J1eopmMaliun) npyKUHbI OT

IIPUJIOKEHHOU CUJIBI.



OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJBKEHUS OT Beca TeJa U
XapakTepa COMPUKACAOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBiienue TBEPABIX TEJI, )KUIAKOCTEU U Ta30B

JlaBnenue. CriocoObl yMEHBIIICHUS U yBEIWYEHUS J1aBiieHus. JlaBiaeHue raza. 3aBUCUMOCTD
JaBJICHUS Ta3a oT 00béMa, TeMrepatypsl. [lepenada naBieHust TBEPIBLIME TEIIAMU,
KUJIKOCTAMU U razaMu. 3akoH [Tackans. [THeBMaTnyeckue MalimHbl. 3aBUCUMOCTh
JaBJICHUS XKUAKOCTU OT Iiryounsl. ['uapocrarnyeckuit nmapagokc. Cooliaroniecs
cocyasl. [ napaBamyeckue MEXaHU3MBbL.

Atmocdepa 3emin u atmochepHoe AaBiaeHue. [I[pUuurHbI CylIeCTBOBaHUS BO3AYIITHOMN
o6onouku 3emiu. OnbiT Toppuuenu. M3mepenue atMocepHOTo JAaBICHHUS.
3aBUCUMOCTBH aTMOC(EPHOTO0 JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsr s
HM3MEpEeHUs aTMOC(EPHOTO JaBJICHUS.

JleficTBUE KUAKOCTU U ra3a Ha NOTrPyKEHHOE B HUX Tejo. BriTalikuBatomas (apxume10B8a)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxornnaBaHue.

JleMoHcTpanuu

3aBUCHUMOCTbD JABJICHUA ra3a oT TeMnepaTtypsl. [lepenayda naBieHust )KUIKOCTBIO U Ta30M.
Coob6maromuecs cocyasl. ['uapaBnuueckuit mpecc.

[IposiBieHue neicTBUsl aTMOC(EPHOTO JABICHUS.

3aBUCUMOCTD BBITAJTKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH Tejla U TNIOTHOCTH
KHUIKOCTH.

PaBeHCTBO BRITATKMBAOUIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcinoBue — 1iaBaHMS  TeJ: IJIABAHWE WA TOTPY>KEHUETEN B 3aBUCUMOCTH
OT COOTHOIIEHHUS INIOTHOCTEU TEJa U KUJIKOCTH.

JlaGopatopHbie pabOTHI U OTBITHI

HccnepoBanne 3aBUCMMOCTHM Beca Tejda B BOAE OT 00bEMa MOTpyKEHHOU B
KUIKOCTb YaCTH TeJia.

Ornpenenenne BoITATKUBAIOUIEH CUIIbI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B AKHUJKOCTb.
IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAKOIIEA CHIbI, ACHUCTBYIOLIEHM Ha TEJO B
KUJIKOCTH, OT MacChl TeJa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIOIIECH CUJIbI, ICHCTBYIOLIEH HA TEIO



B )KMJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH Te€JA U OT IJIOTHOCTH KHUIKOCTH.
KoncTtpynpoBanne apeoMeTpa ni KOHCTPYMPOBAHUE JIOAKH U ONIPEAEIICHUE €€
Ipy30I0ABbEMHOCTH.

Paznen 5. Pabota u MOIITHOCTh. DHEPTUS

Mexanudeckas pabota. MOIHOCTb.

IIpocTeie MexaHU3MBL: pblyar, 0JIOK, HAKIOHHAs TUIOCKOCTb. [IpaBuiio paBHOBecus pblyara.
[Ipumenenue mpaBuiia paBHOBECHS pblyara K 0JI0Ky. «30510Toe rnpaBuiioy» Mexanuku. KIT/1
MPOCTHIX MEXaHU3MOB. [IpocThie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunetndeckas u noTeHuanbHas 3Heprus. llpespamenne
OJIHOTO BHJIa MEXaHUYECKOI SHEPIUU B APYTrOM. 3aKOH COXPAHEHMS SJHEPTUU B MEXAHUKE.
JlemoHcTpanuu

[IprMepbl TPOCTHIX MEXAHU3MOB.

JIaGopatopHbie pabOTHI U OTIBITHI

Onpenenenne paboThI CUJIBI TPEHUS IIPY  PaBHOMEPHOM JBHKEHUUTENA T10
TOPU30HTAIBHON ITOBEPXHOCTH.

HccnenoBanue yciioBuli paBHOBECHUS pbluara.

N3mepenne KII/] HakIOHHOW ITIOCKOCTH.

N3ydeHne 3aKkoHa COXpaHEHUSI MEXAaHUYECKOW SHEPTHH.

8 KJIIACC

Paznen 6. TennoBele sIBIIEHUSA

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOM TEOPUHU CTPOCHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYJT. ONBITHI, MOJTBEPKIAIOIINE OCHOBHBIE MOJIOAKEHUS
MOJICKYJISIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOro COCTOSHUM BelecTBa. Kpucraminyeckue u
amopdHbie Tena. OObsCHEHHE CBONCTB ra30B, JKHIKOCTEH U TBEPIBIX TEJI HA OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKON Teoprur. CMaurBaHUE U KAITWIIAPHBIC SIBJICHUS.
TennoBoe pacIIMpEeHUE U CKATHE.

Temneparypa. CBsizb TEMIIEpATypPbl CO CKOPOCTHIO TEIJIOBOTO IBUKEHUS YACTHII.

Buytpennsisa sneprus. CriocoObl H3MEHEHUsI BHYTPEHHEH SHEprUM: TeIIonepeaada u



coBepIeHre padoThl. Buapl Temonepeaun: TEMIONPOBOIHOCTb, KOHBEKIIHUS, U3JTyUEHHE.
KonnuecTBo TemIoThl. Y IenbHas TENI0EMKOCTE BelllecTBa. TemiooOMeH U TEIIOBOE
paBHOBecHe. YpaBHEHHUE TEIJIOBOTO OanaHca. [1aBneHue u oTBepieBaHue
KPUCTAJUTMUECKUX BEIIECTB. Y IeJIbHAs TerioTa miasieHus. [lapooOpa3oBanue u
kouaeHcauus. Mcnapenue. Kunenue. Y aenpHas TemioTa napoodpazoBanusi. 3aBUCUMOCTb
TeMIrepaTypbl KUTIEHUS OT aTMOC(EPHOTO JTaBICHUS.

BnaxHocTts BO3myXa.

DHeprus ToIMBa. Y ieJibHas TEII0Ta CTOPaHus.

[Tpunnuner paboTel TemioBbix Aurareneid KIT/ ternoBoro asurarens. TeroBbie
JBUTATENU U 3alIMTA OKPYKAIOLIEH CPEIbI.

3aKOH COXpAHEHHUS U MPEBPAIICHUS SHEPTUU B TEIJIOBBIX MPOIECCaX.

JleMoHCTpauuu

Hab6nronenue 6poynoBckoro npmkenns. Habmonenue nudysum.

HaOmnronenue siBieHn cMauyMBaHUs U KaMWUIAPHBIX siBJieHuid. HabmroaeHue TeraioBoro
paclIMpeHus TeNl.

N3meHeHune naBiieHMsT Ta3a MNpU H3MEHEHHH 00BbEMa u HAarpeBaHUM WJIU
OXJIQXKJICHUH.

[IpaBuina u3mMepenus temrieparypsl. Buel Teronepenayu.

OxJtaxkieHue Ipyu COBEPIICHUH pabOTHI.

HarpeBanue npu coBepIiiieHIN paO0Thl BHEITHUMHU cujiaMu. CpaBHEHUE TEIIIOEMKOCTEH
pPA3JIUYHBIX BEIIECTB.

Habmronenne xuneuus.

Hab6nronenue noctosiHCTBa TeMITepaTyphl MPH TJIABJICHUH.

Moenu TeIUIOBBIX ABUTATEIICH.

JlaGopaTopHbie pabOTHI U OTIBITHI

OnbITH IO OOHAPYKEHUIO IEUCTBHS CHII MOJIEKYJIIPHOTO PUTSDKEHUS. OTBITHI IO
BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WJIM caxapa.

OnpITEI IO HAOIIOACHUIO TEIUIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH B TBEPABIX

TeJl.

Onpenenenue gaBjaeHUsl BO3yXa B 0ajuIOHE MIMPHULIA.
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HarpeBaHUs WIH OXJIaXKICHUS.

IIpoBepka THUIOTE3bl JUHEMHOMW 3aBHCUMOCTH JUTAHBI CTOJIOMKAKUKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIEePaTyphl.

HaGnronenue n3MeHeHusi BHyTpPEHHEW SHEPTUU Teja B pe3yJibTaTe TeIrlonepeaadyu u
paboOTHI BHEITHUX CHJI.

WccnenoBanue siBjeHUS TEIIOOOMEHA MPY CMEUIMBAHUU XOJIOJAHOW U TOPSYEil BOJIBI.
Ornpenenenre KoJMYeCcTBa TEIIOThl, MOJIYYEHHOIO BOJIOM pu  TEIJI000MEHE C
HArpeThiM METAIUINYECKAM LUJIMHIPOM.

Onpenenenue yaeabHON TEIIIOEMKOCTH BenlecTBa. MccienoBanue mpoiecca HCIapeHusl.
Ornpenenenre OTHOCUTEIBLHOM BIIAXKHOCTU Bo3Ayxa. OnpeneneHue yAeabHOM TEMI0ThI
IIJIABJICHHUS JIBJIA.

Paznen 7. DnexkTpuuecKkre U MarHUTHBIE SIBIICHUS

DnekTpu3anus Ted. JBa poja aneKTpuyecKux 3apsaaoB. BzanmoieicTBre 3apsiKEeHHbBIX
ten. 3akoH KynoHa (3aBUCHMOCTB CUJIbI B3aUMOICUCTBUS 3apPSAKEHHBIX TE OT BETUYHHBI
3apsiIOB M PACCTOSIHUSL MEK]Ty TEJIaMu ).

Dnextpuueckoe nojie. Hanpssk€HHOCTD 35eKTpruueckoro noJist. [IpuHuun cyneprno3uuun
ANEKTPUYECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsioB. DJIeMEHTapHbIN dJiekTpudeckuil 3apsa. CtpoeHue
aroMa. [IpoBOAHUKYN 1 TUDJIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.
DNEeKTPUYECKUANA TOK. Y CIIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. FICTOUHMKH
MOCTOSIHHOTO TOKa. J[eMCTBHUSI 3JIEKTPUYECKOT0 TOKA (TEIIOBOE, XUMUUYECKOE, MAarHUTHOE).
DIIEKTPUYECKHI TOK B )KUJKOCTSX U raszax.

OnekTpudeckas nenb. Cuiia Toka. JnekTpuueckoe Hanpsixenue. ConpoTUBICHUE
MPOBOJIHUKA. Y ACBHOE CONPOTUBJIEHUE BelllecTBA. 3akoH OMa 115l ydacTKa L.
[TocnenoBaTenbHOE U MAPAJIEILHOE COCTMHEHUE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTH IEKTPUUYECKOTO TOKA. 3akoH J[xoyns—JIenia. DnekTpudeckue memnu
Y TIOTPEOUTENH JICKTPUIECKON dHEepruu B ObITy. KopoTkoe 3aMbikaHue.

[ToctostHHbIE MarHuThl. B3anmMoaencTBre MOCTOSTHHBIX MATHUTOB. MarauTHoOE MoJie.
MarauTHoe 1oJjie 3eMJIM U €ro 3HauYeHue JUIs KU3HU Ha 3emiie. OnbIT Ipcrena.MarautHoe

T10JIE DJIIEKTPUUYECKOro TOKa. [[puMeHeHne 2IIeKTpOMaruHuTOB B TEXHUKE. [lercTBue
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MAarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJABUTaTEIb MOCTOSHHOTO TOKA.
Hcnonb30BaHWE SIEKTPOABUTATENEM B TEXHUYECKHX  YCTPOMCTBAX W Ha
TPaHCIIOPTE.

Onbitel @apanes. SABneHune snekTpoMarauTHOM HAYKIuKU. [IpaBumno Jlenna.
Onextporeneparop. CriocoOb! MOIYISHUS SJIEKTPUIECKON YHEPTUN. DIEKTPOCTAHITIN HA
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU.

JleMoHcTpanuu

DJNeKTpU3alus Tel.

JIBa poja SIIEKTPUYECKUX 3aPAI0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ. Y CTPOMCTBO U
JNEUCTBUE IEKTPOCKOTIA.

DIIEKTPOCTATUYECKAS] HHAYKIIHS.

3aKOH COXPAaHEHHUS EKTPUUECKUX 3apA0B. [[pOBOJHUKY U TUAIEKTPUKH.
MoaenupoBaHr€e CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIs. MICTOYHHUKH MOCTOSIHHOTO TOKA.
JIeliCTBUS IEKTPUUECKOTO TOKA. DIEKTPUUECKUN TOK B JKUAKOCTH. ['a30BbIN pa3psil.
N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepeHne 35eKTpUUeCcKOTro HaNpsKEHUS BOJBTMETpOM. Peocrar u marazun
COIPOTUBJICHUN.

B3aumoenicTBre NOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3/IeJICHUs MOJIOCOB Maruuta. MoienmpoBaHue
MAarHUTHBIX ITOJIEN MMOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoe noJjie ToKa. DJIEKTPOMArHHUT.

JlelicTBME MarHUTHOTO MOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUIaTEIb MIOCTOSHHOTO
TOKA.

UccnenoBanue siBieHUS 3JIEKTPOMArHUTHON MHAYKIMU. OnbITel Dapajes.
3aBUCHUMOCTb HAIlPaBICHUS MHAYKIIMOHHOIO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHMUSI.
DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

JlaGopatopHbIie pabOTHI ¥ OMBITHI

OnbITH 110 HAOIOICHUIO JIEKTPU3AINH TNl UHAYKITUEH U TIPU CONTPUKOCHOBEHUHU.

HccnepnoBanue necTBUS 3JIEKTPUUECKOIO MOJS HAa NPOBOAHUKHU U AMAIIEKTpUKkU. COopka
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U TIpOBEpKa pabOThI IIEKTPUUECKON LIETH MTOCTOSIHHOTO TOKA.

N3mepenne u perylmpoBaHue Cuibl TOKa. M3mepenue u peryampoBaHrie HanpsHKEHUS.

HUccnenoBanue  3aBUCUMOCTH CUJIBI TOKA, UAYIIEr0  4Ye€pe3 PE3UCTOp, OT

COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

OneITsl, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTb ANEKTPUYECKOTOCONPOTUBIICHUS

IIPOBOJIHUKA OT €T0 JUIMHBI, IJIOIIAH [TOIEPEYHOTO CEUCHUS U MaTepraIa.

IIpoBepka npaBuia CI0KEHUS HAIIPSHKEHUH IPU IMOCIEI0BATEIbHOM COCIMHEHUH JABYX

PE3UCTOPOB.

ITIpoBepka nmpaBuiia 1 CUIIbI TOKA MIPU MapajuIeIbHOM COEIMHEHUU PE3UCTOPOB.

Omnpenenenre pabOTHI MEKTPUIECKOTO TOKA, UIYIIErO Yepe3 Pe3ucTop.

Ornpenenenre MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

HccnenoBanne  3aBUCUMOCTH CUJIBl TOKA, UAYIIETO  4Yepe3 JaMIIOUKY,

OT HANIPSKEHUS HA HEW.

Onpenenenue KIIJ[ nHarpeBarens.

HccenenoBanre MarHUTHOTO B3aWMOJIEUCTBUS IIOCTOSIHHBIX MarHUTOB.

N3yyenne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX 00bEIMHEHUN U Pa3JeICHUM.

HccnenoBanue 1enCTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneITsl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb CUJIBl B3aMMOJIEUCTBUS
KaTYyILIKK C TOKOM U MarHATa OT CHJIbI TOKA Y HAIIPABJICHUS TOKA B KaTYIIIKE.

N3ydenune neucTBUss MarHUTHOTO T10JIS HAa TPOBOAHUK ¢ TOKOM. KoHCTpynpoBanue u

u3y4eHue paboThl AJIEKTPOIBUTATEIS.

Nsmepenue KIIJI anekTpoaBUraTeibHON YCTAaHOBKH.

OnBITHI IO UCCIIEAOBAHUIO SABJICHHS 3JIEKTPOMArHUTHON MHIAYKIUU: UCCIIEI0OBAHNE

W3MCHEHUH 3HAUCHMUS U HampaBJICHWA MHAYKIUOHHOI'O TOKA.

9 KJIACC

Pa3nern 8. Mexannueckue sIBICHUSI

Mexanunueckoe aBmxeHue. MartepuanbpHas Touka. Cucrtema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOT0 ABMXKEHMS. PaBHOMEpHOE NpsIMOJIMHEWHOE JBMKEeHUE. HepaBHOMEpHOE

HpHMOHHHeﬁHOC JBHUKCHUC. Cpe,)lHHSI U MI'HOBCHHAA CKOPOCTH TCJIa IPU HCPABHOMCPHOM
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JIBUKEHUMU.

Yckopenune. PaBHoyckopeHHOE npsiMonHeHOe nBrkeHHe. CBOOOIHOE MaieHHe.
OmnbiTel ['anunes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. [lepron 1 4actorta oOpamieHus.

JIuHeHas u yrioBast CKOpOCTH. LIeHTpOoCTpeMUTENIBHOE YCKOPEHUE.

ITepssiit 3akoH HeroToHA. BTOpoi 3akon Hetotona. Tpertuii 3akoH HeroToHa.

[IpuHIMN Cynepno3uiyu CHl.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHHs: CHIa TPEHUS CKOJIbKEHUS, CHJIa TPEHUS
IIOKOS1, APYTUE BUJIBI TPEHUS.

Cuna TS)KeCTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaICHUSI.
JBmxenue manet Bokpyr ComnHia. [lepBas kocmuueckasi ckopoctb. HeBecoMoCTh 1
MIEPErpy3KH.

PaBHOBecue maTepuanbHON TOUkH. AOCOMIOTHO TBEP0€ Teno. PaBHOBecue TBEpAOTO Tena
C 3aKPEIUIEHHOW OCBIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynece Tena. U3menenne umiynbca. UIMImyabe cuiibl. 3aKOH COXPaHEHUS! UMITYJIbCA.
PeaktuBHOE ABUKEHUE.

Mexanuueckas padota U MOIIHOCTh. PaboTa cui TsbkecTH, ynpyroctu, TpeHusi. CBsi3b
sHepruu U paboTsl. [loTeHnanbHas SHEPTUS TeMa, MOHATOTO HaJl MOBEPXHOCTHIO 3EMJIH.
[ToreHumanbHas SHEpPrus cxxaTtou npyxxuHbl. Kunernueckas sueprusi. Teopema o
KMHETUYECKOU SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTHH.

JleMOHCTpauuu

HaGnronenue MexaHM4ecKoro IBMXKEHUSI TeJla OTHOCUTENbHO Pa3HBIX TEJ OTCUETA.
CpaBHeHUE MyTel U TPACKTOPUM IBUKEHUS OJJHOTO U TOTO K€ T€JIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCUETA.

N3mepenre CKOpOoCTH U YCKOPEHUS IPSAMOJIMHENHOr0 ABMKeHus. ccinenosanue
MIPU3HAKOB PABHOYCKOPEHHOTO JIBUKECHMUS.

HaGnronenue ABuXKeHUS Tesa 1Mo OKPYKHOCTH.

Ha6nronenue MEXAHUYECKUX  SIBJICHUM, MPOUCXOIAIINX B CUCTEME
orcuéra «Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO

KaOuHeTa (PU3UKHU.
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3aBUCUMOCTh YCKOPEHUS TeJIa OT MAcChl TeJa U JIEMCTBYIOIIEH HAa HETO CUJIBI.
HaGnronenue paBeHCTBA CUJT TPU B3aUMOJICHCTBUU TEJL.

N3MeneHune Beca Tena nmpyu yCKOpEeHHOM JIBMKEHHH. [lepenada ummnynbca npu
B3aUMOJIECTBUH TEIl.

[IpeoOpaszoBanus SHEPTUH MPU B3aUMOICHCTBUU TEJL.

CoxpaHeHre UMITyJIbCa MPU HEYITPYTOM B3aWMOJICHCTBUHU.

CoxpaHeHne UMITyJIbca TP a0COIFOTHO YIPYroM B3auMoeiicTBun. Habmronenne
PEaKTUBHOTO JIBUKEHUS.

CoxpaHeHrue MEXaHUYECKON IHEPTUH IIPU CBOOOITHOM I1aJICHUH.
CoxpaHeHHEeMeXaHUYECKOI SHEPIruun IpyU JIBUXKEHUM Tejla IMOJ JACHCTBHEM
MIPYKHUHBI.

JlabopatopHbie pabOThI U OTIBITHI

KoncTpyrpoBanue TpakTa Jyisi pa3roHa u JaJIbHEHIIIEr0 PABHOMEPHOTO JABUKEHUS IIIApUKA
WU TEJICKKH.

Omnpenenenre CpeTHEN CKOPOCTH CKOJIBKEHUS OpyCKa WIIH JIBIKCHUS IIAapUKa T10
HaKJIOHHOM IJIOCKOCTH.

Ornpenenenre yCKOpEHUsl Teljia MpU PaBHOYCKOPEHHOM JIBMKEHUH T10 HAKJIOHHOM
IUIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBHKEHUU 0e3
HAYJILHOM CKOPOCTH.

[TpoBepka rumoTe3sl: €Ciau IpU PABHOYCKOPEHHOM JBMKEHUN 0€3 Ha4aIbHOW CKOPOCTH
IyTH OTHOCSITCS KaK PsAJl HEUETHBIX YKHCEN, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHU
OJIMHAKOBHI.

NccnenoBanue 3aBUCUMOCTU CUJTBI TPEHUS CKOJIBKEHUST OT CHJIbl HOPMAJILHOTO JIABJICHMUS.
Onpenenenue ko3 duiirieHTa TpeHUs CKoJibkeHus. OnpeneneHue KECTKOCTH MPY>KUHBI.
Onpenenenue paboTHI CUJIBI TPEHHUS Mpd  PaBHOMEPHOM JBIKCHUH
TeJia 10 TOPU3OHTAIBHON MOBEPXHOCTH.

Omnpenenenre pabOTHI CHIIBI YIIPYTOCTH MPU MOABEME IPpy3a C UCTOIb30BAaHUEM
HETIOJBHKHOT'O U IOJABHMKHOT'O OJIOKOB.

N3yuyenune 3aKoHa COXpaHEHUS SHEPTHH.
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Paznen 9. Mexannueckue KojieOaHUsI U BOJIHbI

KonebartenbHoe npmwxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHHI: TEPUO/I, 4aCTOTa,
aMIuMTyga. MaTeMaTtnuecknuid U py>KUHHbBINA MasTHUKH. [[peBpalieHue sHeprumn npu
KOJIeOaTeIbHOM JBUKEHUU.

3aryxatomue kojaebanus. BeiHy)aeHHbIC KoNeOanus. Pesonanc. MexaHndecKue BOJIHEI.
CBoiicTBa MEXaHMYECKUX BOJH. [IpooabHbIE M ITONIEpEYHBIE BOJIHBIL. [[JIMHA BOIHBI U
CKOPOCTb €€ pacnpoCcTpaHeHus. MexaHn4eCKHe BOJIHBI B TBEPAOM TEJIE, CEUCMUYECKUE
BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BeicoTa ToHA. OTpaxeHue 3Byka. UHPpa3ByKk U yIbTpa3ByK.
JleMoHcTpanuu

Habmronenue konebanuii Te Mo ISMCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGimoienue BeIHYXIE€HHBIX KosieOaHU 1 pe3oHaHca. PacpocTpaneHnue npoaoiabHbIX U
MOTIEPEUHbIX BOJH (Ha Mojenu). HabGnroaenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKUMN PE30OHAHC.

JlaGopaTopHbie pabOTHI U OTIBITHI

Onpenenenre 4acTOThI U eproa KojieOaHUN MaTeMaTHYecKoro Madatuuka. OnpeneineHue
4acTOTHI U Mlepro/ia KoseOaHui Npy>KMHHOTO MasiTHUKA VccrnenoBanre 3aBUCUMOCTH
nepuo/ia KojaebaHuil MoBEIIEHHOTO K HUTHU Tpy3a

OT JIJIMHBI HUTH.

HccnegoBanue  3aBUCHMOCTH nepuoga  KojeOaHUN MPYKUHHOTO MAaATHUKA OT
Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH MepHOJa KojieOaHHii rpy3a, MOABEIICHHOTO K HUTH, OT MacChl
rpy3a.

OneIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb nepuo/ia KojaeoaHuit MPY>KUHHOTO
MasTHHUKA OT MacChl Ipy3a U )KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.

Paznen 10. DneKTpoMarauTHOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI
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DNEeKTpOMarHuTHOE ToJIe. DNEeKTPOMarHUTHBIE  BOJIHBI. CaoiicTBa
OneKTpoMarHuTHbIX BoJH. [llkama  simeKTpoMarHUTHBIX — BOJH. Vcnonbs3oBaHue
ANEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.
DneKkTpoMarHuTHas npupoa ceeta. CkopocTh cBeTa. BomHOBEBIE CBOWCTBA CBETA.
JlemoHcTpanuu
CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH. BOJTHOBBIE CBOKCTBA CBETA.
JlaGopatopHbie pabOTHI U ONBITHI
N3yyeHnue CBONCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO TeledoHa.
Paznen 11. CBeToBble siBIICHUS
JIyueBas Monenb cBera. Mictounnku cBeta. [IpsMonnHeliHoe paciipoCTpaHEHUE CBETA.
3atmenusa Connua u JIyasl. Otpaxkenue cBerta. [Inockoe 3epkano. 3aKkoH OTpaxeHHs
CBETA.
[Ipenomnenue cBera. 3aKoH npesioMyieHUs cBeTa. [loHOe BHYTpEHHEE OTpaKEHUE CBETA.
Hcrionbs30BaHrE MOJHOTO BHYTPEHHETO OTPAYKEHUS B ONTUYECKUX CBETOBOJIAX.
JIunza. Xon nydet B muH3e. OnTudeckas cucteMa oTtoarnmnapaTra, MUKPOCKOIIA U
Teneckona. 1'1a3 kak onTudeckas CucTeMa. bim30pykocTh U TAIbHO30PKOCTb.
Paznoxenue 6emnoro ceera B criektp. OnbiTel HetoToHA. ClioKeHUE CIIEKTPAThHBIX I[BETOB.
Jucnepcus ceera.
JleMoHcTpanuu
[IpssMmonuHeitHOE pacnpocTpaHeHue cBera. OTpakeHHe CBeTa.
[Tonyyenue n300pa>keHUi B MIOCKOM, BOTHYTOM U BBITTYKJIOM 3epkaiax. [Ipenomnenue
CBETA.
ONTHYECKUN CBETOBO/I.
Xon nyyei B coOuparoiieit ina3e. X0/ Jiydel B paccenBarolie JnH3e.
[Tonryuenue n300pakxeHUd ¢ TOMOIIIBIO JINH3.
[Tpunuun aeiictBus hoToanmnapara, MUKpOCKOIa U Teseckona. Mojenb riasa.
Pa3noxxeHue 6enoro cBeTa B CIIEKTP.
[Tomryuenue 6emoro cBeTa Mpu CIOKEHUHM CBETA Pa3HBIX I[BETOB.

JlaGopatopHblie pabOTHI U OMBITHI
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HccnenoBanue 3aBUCUMOCTH yIjla OTPAXKEHUS CBETOBOIO JIy4ya OT yIJIa [aJCHUS.
N3ydenne xapakTepuUCTHK N300pakeHUs MTpeIMeTa B INIOCKOM 3€pKaie.

HccnenoBanue 3aBUCUMOCTH yIJia IIPEJIOMIICHUS CBETOBOIO JIy4ya OT yIJia MaJCHUs Ha
IPAHULIE «BO31YX—CTEKIIO.

[Tomy4yenune n300paXkeHN ¢ TOMOIIBI0 COOMPAFOIIICH JTNH3HI.

Onpenenenre (HOKYCHOTO PaCCTOSHUS U ONTUYECKOM CHIIbl coOOMparoiei JTUH3bI. ONbIThI
0 Pa3JI0KEHUIO OETIOro CBETA B CHIEKTP.

OnbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB MIPHU UX HAOIIOACHUH Yepe3 LIBETOBbIC
(UIBTPHI.

Paznen 12. KBaHTOBbIE sIBICHUS

OmneiTel Pezepdopia v manerapHas mojenb aroma. Mojens atoma bopa.

Hcnyckanue u noriomenue cBera atoMoM. KBaHThI. JIMHEHYaThIe CIIEKTPBI.
PannoaktuBHOCTB. Anb(ha-, OeTa- u ramma-usinydenus. CTpoeHrue aTOMHOTO sijipa.
Hyxnonnas mozens aromHoro siapa. M3oronsl. PagnoaktuBHbie peBpatueHus. [lepuon
II0JIypacIana aTOMHBIX SIEP.

SAnepHble peakuun. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MACCOBOIO YHCEIl. DHEPTHUS CBSA3U
aTOMHBIX siep. CBA3b Macchl U dHEpruu. Peakunn cuHTe3a u aenenusd saep. etounnkum
sHepruun CoJHa U 3BE37.

SnepHas sHepreTuka. JlelcTBrs paAuOaKTUBHBIX U31yYEHUN Ha )KUBBIE OPTraHU3MBbl.
JleMoHcTpanuu

CrnexTpsl u3iydeHus 1 norsionieHus. CreKTpbl pa3IMyHbIX ra30B.

CnekTp Bogopoa.

Habmonenue TpekoB B kamepe Bunbcona. PaboTa cuérunka HOHU3UPYIOIIUX U3ITyYSHUH.
Perucrpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U MPOLYKTOB.

JlabopatopHbie pabOTHI U OMBITHI

HabutoieHne CriomHbIX U JIMHEHYaThIX CIEKTPOB U3JTyUEHUSI.

HccnepoBanue TPEKOB: U3MEPEHUE IHEPTUU YACTULIBI IO TOPMO3HOMY MYTH (110
doTorpadusim).

W3mepenue paaroakTUBHOTO (oHA.

[ToBTOpHUTENHEHO-0000IIAIOIINI MOTYITh
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[ToBTOpPUTENBHO-000011IAIOINI MOJTYJIb IPEIHA3HAYEH JIJIsl CUCTEMATU3ALUN U
00001IEeHHS TPEAMETHOTO COJEP>KAHUS U OMBITA ACSITEIbHOCTH, TIPUOOPETEHHOTO MPH
U3yYEHUHU BCEro Kypca (PU3MKH, a TAK¥Ke 7151 IOATOTOBKU K OCHOBHOMY
roCy/1apCTBEHHOMY 3K3aMEHY 110 (PU3UKE I 00Y4arOIINUXCsl, BBIOPABIINX 3TOT y4€OHBIN
IpeaMeT.

IIpu n3y4eHU TaHHOTO MOAYJIS PEAIN3YIOTCS U CUCTEMaTU3UPYHOTCS BUJIBI
AESITeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEYMBAETCS TOCTHKEHUE MPEAMETHBIX U
MeTanpeIMETHBIX INIAHUPYEMBIX Pe3yIbTaToOB 00yueHus1, GopMUpyeTcs
€CTECTBEHHO-HAY4YHasl IPAMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB UCCIIEAOBAHUS SIBICHUI
MPUPOJIBI U TEXHUKH, OBJIa/ICHUE YMEHUAMU OOBACHATH (PU3NUECKUE SBICHUS,

IIPUMEHSA [TOyYEHHBIEC 3HAHUS, PEIIATh 3a/1a4, B TOM YUCJIE KAYECTBEHHBIE U
AKCIIEPUMEHTAJIbHBIE.

[IprHIMNIMATBEHO AEATEILHOCTHBIN XapaKTep JaHHOTO pa3zielia peanusyercs 3a CYET Toro,
4TO 00yYarOIMECs BBINOIHSIOT 33/1aHUS, B KOTOPBIX UM MPEAJIAraeTCs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3NUECKUE SABICHUS
B OKPYKAIOILIEH PUPOJE Y MOBCEIHEBHOU )KU3HU,

MCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEIOBAHUS (PU3NYECKUX SBJICHUMN, B TOM UMCIE JIs
IIPOBEPKHU TUIIOTE3 U NOJIYYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSACHSTH HAyYHbIE OCHOBBI Ha0OO0JI€€ BAXKHBIX TOCTUKEHUN COBPEMEHHBIX TEXHOJIOTHUH,
HaIlpuMep, NPAKTUYECKOT0 UCII0JIb30BAHMS PA3JINYHBIX HCTOYHUKOB YHEPTUU HA OCHOBE

3dKOHa IIPCBPAICHUA N COXPAaHCHHA BCCX N3BCCTHBIX BUJIOB SHCPIUH.

20



Ilnanupyembie pe3yabTaThl
Nzyuenne pu3nku Ha ypOBHE OCHOBHOTO O0IIIETr0 00pa30BaHMS HAIMIPABJICHO HA
JOCTUKEHHUE TMYHOCTHBIX, METAIIPEIMETHBIX U NIPEAMETHBIX 00pa30BaTENIbHbIX

pE3ybTaTOB.

JIMYHOCTHBIE PE3yNIbTAThI

B pesynbraTe n3yuenust Gu3NKM Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs y
oOyuarorerocst 0yyT chOpMHUPOBAHBI CIICAYIOIINE TNYHOCTHBIC PE3YJIBTATHl B YACTH:
MaTPUOTHUUECKOTO BOCTIMTAHUS:

MPOSIBJIEHUE UHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (hrU3HUecKOi
HAYyKH;

[IEHHOCTHOE OTHOIIEHHUE K TOCTIKEHUSIM POCCUUCKUX YIEHBIX-(DU3UKOB;
IPa)XIaHCKOTO U JyXOBHO-HPABCTBEHHOTO BOCTIUTAHUS:

TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJCHHU OOIIECTBEHHO-3HAYNMBIX U
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTHKEHUN (HUBHKH;
OCO3HaHWE BAXHOCTU MOPAIbHO-3TUYECKUX MPUHIIUIIOB B JEATEIHHOCTH YIEHOTO;
ACTETUYECKOTO BOCTIUTAHUS:

BOCHPUATHE ICTETUYECKUX KauecTB (PU3MUECKOI HayKU: €€ TapMOHUYHOTO MTOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

[EHHOCTH HAyYHOTO MMO3HAHUS:

OCO3HaHUE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS MHpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUHN, BAXKHEUIIIEH COCTABIIAIOIIEH KYJIbTYPBHI,

pa3BUTHE HAYYHOU JI0003HATEILHOCTH, HHTEPECA K UCCIIE0BATEIbCKON e TEIbHOCTH;
(dbopMupOBaHUS KyIbTYpPHI 37J0POBBSI 1 SMOITMOHATIHHOTO OJIATOTIOTY I S :

OCO3HaHHUE IIEHHOCTH 0e30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHIECKOM
MUpE, BAXKHOCTU MPABUJI O€30MIaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha A0pOrax, C
AIIEKTPUIECKUM U TETIJIOBBIM 000PYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTH HABbIKA pedhIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TAaKOTO
Ke MpaBa y Jpyroro 4ejioBeKa;

TPYAOBOTO BOCIIUTAHUSL:
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aKTUBHOE y4acTHE B PELICHUHU MPAKTUYECKUX 3a]1a4 (B paMKaxX CeMbH, 00pa30BaTeIbHON
OpraHu3aIlH, TOPOJIa, Kpasi) TEXHOJOTUYECKON U CONMAIbHON HANIPaBICHHOCTH,
TpeOYIOIIKUX B TOM YKCIE U (PU3MUECKUX 3HAHUIA;

MHTEPEC K MPAKTUYECKOMY M3yUeHHIO Ipodecchil, CBSI3aHHbBIX ¢ (PU3UKOM;
HKOJIOTUYECKOTO BOCITUTAHUS:

OpHUEHTalMs Ha IpUMEHEHUe (PU3NYECKUX 3HAHUM JJI pelIeHus 3a1a4 B 00JIacTH
OKPYXKAIOIIEH Cpeibl, TUNTAHUPOBAHUS ITOCTYIKOB M OIIEHKU UX BO3MOKHBIX MOCIIEACTBUI
JUISL OKPY KAKOILEH CPEb;

OCO3HaHME r100aTbHOTO XapaKTepa SKOJOTHYECKUX IPOOJIEM U MyTeH UX PelIeHUS;
aZanTaIy K U3MEHSIONUMCS YCIOBUSIM COLIUATIEHON ¥ TIPUPOTHON CPEJIbI:
MOTPEOHOCTH BO B3aUMOJICHCTBUHU TP BHIMOJHEHUN UCCIEIOBAHUMA U MMPOEKTOB
(GU3HYeCKON HAIPaBIECHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSM JIPYTHX;

MIOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO ACATEIHHOCTD;
MOTPEOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM Yuciie POPMYIUPOBATh UJIEH,
MOHSITHUS, TUIIOTE3bI O PU3MUECKUX 00BEKTaX U SABJICHUSIX;

OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUW U KOMIIETEHTHOCTEH B 00aCTH (DU3UKH;
MJJAHUPOBAHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (DM3UICCKUX 3HAHU;
CTPEMJICHHE aHAJTM3UPOBAThH U BBISBIISATH B3aUMOCBSI3HU MPUPOJIBI, OOIIIECTBA U
SKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DU3UYCCKUX 3HAHUN;

OIICHKA CBOUX JICUCTBHUM C YIETOM BIUSHUS Ha OKPYKAIOIIYIO CPEy, BOSMOKHBIX

rJ100aJIbHBIX ITOCIEACTBUH.

MeranpeaMeTHbIC PE3yIbTaThI

B pe3ysibpTaTe 0cBOCHHS MPOTpaMMEBI IO (PH3KKE HA YPOBHE OCHOBHOTO 0OOIIIETO
oOpa3zoBaHus y o0ydaronierocst Oyayt cpopMUpOBaHbI METANPEIMETHBIC PE3YIbTaTHI,
BKJTFOYAOIIME TIO3HABATEIbHBIC YHUBEPCATIbHBIC YUCOHBIC JEHCTBUS, KOMMYHUKATHUBHBIC

YHUBEpCabHble yUeOHbIE IEUCTBUS, PETYJISATUBHbIC YHUBEPCAIbHbIEC yUeOHbIE IEUCTBHUS.

[To3HaBaTenbHBIC YHUBEPCAIBbHBIC yUeOHBIC IEHCTBHS

bazoBrnie 10oTHYECKHE ICHCTBUS:
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BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKU O0BEKTOB (SIBICHUN);
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINN, OCHOBAHHUS

JU1s1 0000IIIEHUS U CpaBHEHUS,

BBISIBJIATH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B paCCMAaTPUBAEMbIX (PaKTax, IaHHbBIX U
HAOTIOACHUSIX, OTHOCSIIIUXCSA K (PU3UUECKHUM SIBJICHUSIM;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3U MTPU U3YYCHUH (PU3NYECKUX SIBICHUN U
MPOIIECCOB, JEIaTh BBIBOJIBI C UCIIOIb30BAHUEM JISTYKTUBHBIX U UHTYKTUBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3X (DM3HMUYECKUX BEIIMYWH;
CaMOCTOSITEIILHO BBIOMPATh CIIOCO0 pelieHus yueOHoM pu3nueckoit 3a1auu (CpaBHEHUE
HECKOJILKMX BapUAHTOB PEIICHHUS, BHIOOP HAanOO0JIee OIXOIAIIETO0 ¢ yIETOM
CaMOCTOSTENIbHO BBIIEICHHBIX KPUTEPUEB).

bazoBbie HcciieI0BaTEIbCKUE ACHCTBUS:

MCIIOJIH30BaTh BOMIPOCHI KaK MCCIICIOBATEILCKUY HHCTPYMEHT MMO3HAHMS; IPOBOJUTE  T10
CaMOCTOSITEJIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECI0XHBIN

(bU3UYECKU IKCIIEPUMEHT, HEOOIIBIIIOE UCCIIE0BaHNE (PU3NUECKOTO SIBJICHUS; OIICHUBATH
Ha IPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIUIO, TOIYYEHHYIO B XOJI€

WCCJICTIOBAHMS MIIH DKCIICPUMCHTA;

CaMOCTOSATENEHO (OPMYITHPOBATH 0OOOIIIEHUS U BBIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO
HaOFOICHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATH BOZMOXKHOE JTaJbHEHIIIee pa3BUTHE (PU3UIECKUX MPOIIECCOB, a TAKKE
BBIJIBUTATh MPEIOIOKEHUS 00 X Pa3BUTHUHU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ nundopmariuei:

MPUMEHSATh Pa3IMYHbIE METOABI, HMHCTPYMEHTHI W 3alpOChl TPH TOUCKE U
oTO0ope nH(pOpMAIIMK WM TaHHBIX ¢ YYETOM MPEISIOKEHHON yueOHON (puznueckoit
3aJ1auu;

aHAJIN3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATh MHPOPMAIIUIO PA3TAYHBIX
BHJIOB U (hOPM TIPEICTABICHUS;

CaMOCTOSTEIILHO BRIOUPATh ONTHUMAIBHYIO POpMY MpeicTaBleHUs HHPOpMAITUU U
WJUTIOCTPHUPOBATH PEIIaeMble 33/1a4u HECIOKHBIMHU CXEMaMH, TUarpaMMamMu, HHOU

rpadKoOi U UX KOMOMHAIIUSIMHU.
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KoMMmyHUKaTHBHBIE YHUBEpPCAIbHBIC YIEOHBIC JECHCTBUS:

B X0J1e 00CyX/IeHHs Y4eOHOro MaTepuana, pe3yjabTaToB JIa0OpaTOPHBIX padOT U MPOEKTOB
3a/1aBaTh BOMPOCHI M0 CYIECTBY 00CYK/1a€MOM TeMbI U BBICKA3bIBATh UJIEU, HAIICTICHHbBIE
Ha PEIICHNE 33/1a91 1 TOI/Iep KaHue 0J1aroKenaTeIbHOCTH OOIIEHNS;

COMOCTABIIATH CBOU CYXKJICHUSI C CYKJACHHUSIMU JAPYTUX YYaCTHUKOB JIUAJIOTA,
OoOHapyKUBaTh PA3IMUNEC U CXOJCTBO MO3UITUI;

BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJMYHO MPEACTABIATH PE3yJIbTaThl BBIMOIHEHHOTO (PU3UUECKOTO OIbITa
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA).

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAUBUAYAIbHON pabOThI IpH
pelIeHNN KOHKPETHOU Pu3nyecKoi mpoOIeMbl;

MIPUHUMATBH 1M COBMECTHOU JIEATEIHLHOCTH, OPTaHU30BBIBATH JIEUCTBHUSI 11O €€
JOCTHXKEHUIO: PACTIPEACIISITh POJIH, 00CYX AaTh MPOLECCHl U PE3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JTIOJICH;

BBITIOJIHSITh CBOIO YaCTh Pa0OTHI, IOCTUTasi KAYECTBEHHOTO pPe3yJIbTaTa o CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOM JICHCTBUS C IPYTUMHU WICHAMH KOMAaHIbI;
OIICHMBATh KaU4€CTBO CBOETO BKJIA/Ia B OOIINI MTPOIYKT MO KPUTEPUSIM, CAMOCTOSI TETHHO
c(hOpMYTUPOBAHHBIM YYaCTHHKAMHU B3aUMOICHCTBHSI.

PerynartuBHbie yHUBEpCaIbHbIC YUCOHbBIC NCHUCTBUS

Camoopranu3zanusi:

BBISBIIATH MPOOJIEMbI B KU3HCHHBIX M YUYEOHBIX CHUTYyalHsX, TPEOYIOIIMX IS
pereHus GU3NIeCKuX 3HAaHUM;

OPHEHTHUPOBATHLCS B PA3TUYHBIX TIOJIX01aX MPHHITHS pelIeHn (MHANBUyaIbHOE,
MPUHSATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUNA TPYIITON);

CaMOCTOSITEIIEHO COCTABJIATh aJITOPUTM PelIeHUs PU3NUECKON 3a/1au WK TIJIaHa
HCCJICIOBAHMS C YIETOM UMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh Mpe/ijlaraéMble BAPUAHTHI PEIICHU;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIA HHTEJUIEKT:
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JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IpeJIararh IUIaH €€ U3MECHECHMUS;

OOBSACHSTH NPUYUHBI JOCTHXKEHUS (HETOCTHKEHUS) pE3YyJIbTAaTOB JAESTEIBHOCTH, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHUCIIE B X0/ BBIIIOJIHEHUS (PU3UUECKOTO
MCCJIETOBAHMS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, N3MEHUBILIUXCSI CUTYAIIHH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIIMX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM.

CTaBUTh ce€0sl Ha MECTO JPYroro 4ejaoBeKa B XOJie Clopa WM AMCKYCCHUU Ha HAYYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYyTOro.

IpuU3HaBaTh CBOE MPaBO Ha OMIMOKY MPU  pelieHnH (U3NYECKUX 3a/1a4  WJIH B

YTBEPKJICHUSIX Ha HAyYHbIE TEMBI U TAKOE e MPABO JPYroro.

[IpenmeTHbIEe pe3yabTATHI

K koHiry 00y4yeHus B 7 kiacce npeMeTHbIe pe3yabTaThl Ha 0230BOM YPOBHE JTOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

MCIIOJIb30BaTh MOHATHS: (DU3NUECKUE U XUMHYECKHUE SIBJICHUS, HA0II0ICHHE, SKCIIEPUMEHT,
MOJI€JIb, TUTIOTE3a, €IMHULIBI (PU3UYECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbIe
COCTOSIHUS BelecTBa (TBEP0E, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOE JIBUKEHHE
(paBHOMEpHOE, HEPABHOMEPHOE, MPSMOIMHENHOE), TPACKTOPHUS, PAaBHOACHCTBYIOIIAS CHUII,
nepopmanus (ynpyras, miacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCYbI;
pasznuyaTh sBiaeHus (muddy3us, TEMI0BOE IBUKEHNE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUYKEHUE, HEPABHOMEPHOE JIBM)KEHUE, MHEPLIMS, B3aUMO/ICCTBUE TEJl, PABHOBECUE
TBEPABIX TEJ C 3aKPEILIEHHON OChIO BpAIlIEHHUS], Iepeiada JaBJICHUs TBEPIAbIMU TEIaMU,
KUAKOCTSIMHU U Ta3aMu, aTMOC(EpHOE AaBJIeHUE, INIABAHKUE T, IPEBPAILECHUS
MEXaHUYECKOI SHEPrUM) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

pacno3HaBaTh NMPOSBICHUE U3YUEHHBIX (PM3MUECKUX SABJICHHUIN B OKPYKAIOLIEM MUPE, B TOM

gucie pu3nyeckue SBICHUS B IPUPOJIC: MPUMEPHI IBIKCHUS C PA3TUIHBIMH
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CKOPOCTSMH B KMBOM U HEKUBOU MPUPOJE, NEUCTBUE CUITBI TPEHHUS B MPUPOJIE U TEXHUKE,
BIMSTHUE aTMOC(HEPHOTO AaBJICHUS HA )KUBOM OPTaHU3M, IJIaBaHUE PBIO, pbIuark B TEJe
YeJI0BEKa, MPU 3TOM MEPEBOUTH MPAKTUYECKYIO 33/1auy B YUEOHYIO, BBIJICISATh
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKU) (PU3NUECKUX SIBJICHUI;

OTHCHIBATh U3yUYEHHBIEC CBOMCTBA TeN U (PU3NUECKHE SABJICHUS, UCTIONb3YsI (PU3NUYECKe
BEJIUYHUHBI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMs, IyTh, CKOPOCTb, CPEAHSIS
CKOPOCTb, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TeJIa, CUila TPEHUs, JaBiIeHUE (TBEPIOTO
Tena, HUAKOCTH, ra3a), BBITAJKMUBAIOIIAs CHIIa, MEXaHW4YecKasi paboTa, MOITHOCTD, TIEYO
CHUJIbI, MOMEHT CHJIbI, KO3(PGHUIIUEHT MOJIE3HOTO ACUCTBUS MEXaHU3MOB, KHHETHUYECKAs U
MOTEHLUAaJIbHAas SHEPTUs), IPU ONMHUCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICIT
UCIIOJIb3YEMbIX BEJTUYMH, UX 0003HAYEHUS U €AUHUIBI (PU3NYECKUX BEIMUYHMH, HAXOIUTh
(GhopMyJIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3UUECKYIO BEJIMUHUHY C IPYTUMH BEJIMUYMHAMU,
CTPOUTH TpaUKN NU3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS U MPOLIECCHI, UCIIOJIb3Ys MPaBUIIa
CJIOKEeHMS CUJI (BAOJIb OJJHOM IpsiMOI), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
MpaBUJIO paBHOBECHUs phiuara (0J10Ka), «30J0TOE IPABUIIO» MEXAHUKH, 3aKOH COXPaHEHHUS
MEXaHUYECKOM SHEPruu, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3alUChIBATh €70 MAaTEMaTUYECKOE BHIPAXKEHUE;

OOBACHSTH (PU3NYECKUE SIBICHHUS, POLECCHI U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYyalllil MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTePA: BBISIBIATH IPUUHMHHO-CIICICTBEHHBIE
CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTUYECKUX IIAroB ¢ OMopoil Ha 1—-2 U3yueHHBIX
CBOMCTBa (DU3NYECKHUX SIBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peraTh pacu€THbIC 3a/1a4d B 1-2 AEHCTBUS, UCTIONB3YsI 3aKOHBI 1 (JOPMYIIHI,
CBsA3BIBaIOLIME (PM3MUECKUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 3aJ1a4M 3alMChIBAaTh
KpAaTKO€ yCIIOBHE, MOACTABIATh GPU3MUECKUE BEIUUYUHBI B (DOPMYJIbI U IPOBOJIUTH
pacy€Thl, HAXOUTH CIIPABOYHBIEC TAHHBIE, HEOOXOIMMBIE JIJIS PEIICHHS 3a1a4, OI[EHUBATh
PEaTMCTUYHOCTD MOJTYYEHHOU (PU3NUECKON BETUYUHBI;

pacrno3HaBaTh MPOOJIEMbl, KOTOPHIE MOXHO PEIIUThH MPU MOMOIUIN PU3NIECKUX METOJIOB, B
OINHMCAaHUU UCCIIEIOBAHUSI BBIACISATH IPOBEPSEMOE MPEAIONIOKEHHUE (TUIIOTEY), pa3inyaTh

Y MHTEPHPETUPOBATH MOJYUCHHBIA PE3YJIbTAT, HAXOAUTH OMIMOKHU B XOJI€ OTbITA, IE€TaTh
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BBIBOJIbI 110 €T0 pE3yJIbTaTaM;

MIPOBOAMTD OMBITHI 110 HAOTIOACHUIO (PU3NUECKUX SBJICHUHN MM GU3HYECKUX CBOWNCTB Tell:
(bopMyIMpOBaTh MPOBEPSIEMbIE MPEINOIOKEHHS, COOMPAaTh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ONBITA U (HOPMYIUPOBAThH BHIBOJIbI; BBITIOJIHATH MPSMbIE
U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacCChl Tesa, 00bEMA, CUIIBI

U TEMIEPATYPhI C UCMOJIH30BAHUEM aHAJIOTOBBIX U U(POBBIX TPUOOPOB, 3aITUCHIBATH
MOKa3aHusi IPHOOPOB ¢ YIETOM 3aJaHHON aOCOJIFOTHON MOTPENTHOCTH U3MEPECHHI;
MPOBOAUTD UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETMUYHUHBI OT APYTOii ¢
HCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTHU IIyTH PABHOMEPHO JBUXKYIIIETOCS
TeJla OT BPEMEHHU JIBUKEHUS TEJIa, CUJIbI TPEHMS CKOJIBKEHHSI OT Beca Tena, KayecTBa
00pabOTKH MOBEPXHOCTEH TENl U HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOIIAIN
CONPUKOCHOBEHMS TEN, CUJIBI YIIPYTOCTH OT YIMHEHHUSI IPYKUHBI, BBITAJKUBAIOIICH CUIIBI
oT 00bE€Ma MOTPYKEHHOM YaCTH Tea U OT TUIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH TeJa, OT IITyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJIO, YCIOBUM MIIaBaHUs Tell,
YCIIOBUH paBHOBECHS pblyara 1 0JOKOB, y4aCTBOBaTh B INIAHUPOBAHUU YUEOHOTO
MCCJIEI0BaHMs], COOMPATh YCTAHOBKY U BBIMIOJHATD U3MEPEHUS, CIIETYs MPEII0KEHHOMY
11aHy, (UKCUPOBATh PE3yJIbTaThl MOTYYEHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYHUH B BUJIE
MPeJIOKEHHBIX Ta0IHIl U TpadUKOB, AeJaTh BBIBOJBI MO PE3yJIbTaTaM HCCIICIOBAHNUS;
MPOBOJIUTH KOCBEHHbIE U3MEPEHUSI PU3NUECKUX BEJIMYUH (TJIOTHOCTH BEIIECTBA JKUJIKOCTU
Y TBEPJIOIO TEJIA, CUJIA TPEHUS CKOJIBKECHMS, NaBJICHNE BO3AYyXa, BHITAJIKMBAIOIIAs CUJIA,
AeCcTByIOIIas Ha MOrPYKEHHOE B KUAKOCTD TEJI0, KOIPPHUIIMEHT MOJIE3HOTO AEHCTBUS
MPOCTBIX MEXAHU3MOB), CIEAYS NMPEII0KEHHON HHCTPYKIMH: MIPU BBITTOJIHEHUH
U3MEpEeHN coONpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUEHUE HCKOMOM
BEJINYWHBIL;

coOJII0/1aTh MpaBuiIa TEXHUKU O€30MaCHOCTH MPHU paboTe ¢ 1a00PaTOPHBIM
o0opy0BaHUEM;

YKa3bIBaTh NPUHILIMIBI JEHCTBUS IPUOOPOB U TEXHUUECKHUX YCTPONCTB: BECHI, TEPMOMETP,
JMHAMOMETP, COOOIAOIINECS COCYAbI, 0apOMETp, pblyar, MNOJBUKHBIA U HETIOABUKHBIN
0J10K, HAKJIOHHAS IIJIOCKOCTH;

XapaKTepHU30BaTh TPUHIIUIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKHUX YCTPOUCTB C
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OMOpPOM Ha UX OMHUCAHUS (B TOM YHUCIIE: MOJIIUITHUKA, YCTPOHUCTBO BOIOMPOBO/IA,
TUAPABINYECKUNA MTPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOM HACOC, ApEOMETD),
UCIIOJIb3YsI 3HAHUS O CBOMCTBaX (PU3NYECKUX SIBJIEHUN U HEOOX0AUMbIe (PU3UUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJAUTH MPUMEPHI (HAXOIUTh MH(POPMAITHIO O IPUMEPAX ) MPAKTHIESCKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUIN B MOBCEIHEBHOM XKU3HU JJI11 00ECIICUCHHUSI
0€30IMMacHOCTH P 0OpaleHnH ¢ TpUOOpaMu U TEXHUUYECKHUMH YCTPOICTBaMH,
COXPAHEHUS 3/I0POBbS U COOIOICHUSI HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKpY KaloIei
cpene;

OCYIIECTBIIATH 0TOOP UCTOYHUKOB MH(MOpMaIuu B IHTepHETE B COOTBETCTBHH C
3aJIaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U TyTEM CPAaBHEHMUSI
Pa3JIMYHBIX UCTOYHUKOB BBIICIATH HH(OPMAIIHIO, KOTOPAs SBISETCS TPOTUBOPEUUBOM
WJIT MOKET OBITh HEJIOCTOBEPHOM;

MCIIOJIb30BATh MIPU BBIMOJIHEHUU YUEOHBIX 33a/JaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATypy
(bu3MYECKOTO CoJepKaHus, CIPaBOUHbIE MaTepHalibl, pecypchl ceth IHTepHeT, BiaieTh
npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusl HHPOpMAIIMU U3 OJTHON 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBIC KPATKNE MTUChMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHUKOB MH(GOPMALIMK (PU3UUYECKOTO COACPKAHUS, B TOM YHCIIE TyOIUYHO

JienaTh KpaTKue COOOIICHUS O Pe3ysibTaTaX MPOCKTOB WIIM YYEOHBIX UCCIICOBAaHUM, TPU
ATOM IPaMOTHO MCIOJIb30BaTh N3YUCHHBIN MOHATUHHBIN anmapar Kypca GU3HKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALUEH;

MIPY BBIMIOJTHEHUHU YU4E€OHBIX IMTPOCKTOB M MCCIICIOBAHUHN paclpeesTh 00SI3aHHOCTH B
rpynme B COOTBETCTBUU C MOCTABJICHHBIMU 33/la4yaMU, CJIEIUTh 32 BHINOJIHEHUEM TUIaHA
NeUCTBUH, aIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/ B I€ATEILHOCTD IPYIIIbI,

BBICTPAaUBATb KOMMYHHUKATHBHOC B33HMOI[CFICTBH€, YUUTBIBAsI MHCHHUC OKPYIKAIOIIUX.

K xonity 00y4deHus B 8 kiacce npeMeTHbIe pe3yabTaThl Ha 0230BOM YPOBHE JTOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCST YMEHUI:

HCIIOJIBb30BAaTh IMOHATHSA: MAaCCa U pasMEPbl MOJICKYJI, TCIIJIOBOC IBHIKCHHUEC aTOMOB U
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MOJIEKYJI, aTpEraTHbIE COCTOSHUS BELIECTBA, KPUCTAINIMUECKHE U aMOp(HbIE Tena,
HACBILIECHHBIN U HEHACBIILICHHBIN 1ap, BIAYXHOCTh BO3AYyXa, TEMIIEPATYPa, BHYTPEHHSISA
JHEPrus, TEIJIOBOM ABUrATENb, JJIIEMEHTAPHBIN JJIEKTPUYCCKUN 3apsll, JIEKTPUYECKOE
I10J1€, IPOBOJHUKU U JUIICKTPUKH, IIOCTOSTHHBIN JJIEKTPUYECKUM TOK, MATHUTHOE I10JIE;

pasimyaTrhb ABJICHUA (TCHHOBO@ pacmnpeHuC 1 CKAaTHUC, TCIUIONICpCcaAada, TCIJIOBOC

paBHOBECHE, CMauyrBaHUE, KanWUISIpHbBIC SIBJICHUS, UCIIapeHue,
KOHJICHCAIUs, TJIaBJICHHUE, KPUCTAJJIA3ALHS (oTBepAeBaHUE),
KHUIICHUE, Terionepeaaya (TemIionpoBOAHOCTh, KOHBEKIIUS, H3TyUYCHHE),

ANEKTpU3aLUs TeJl, B3aUMOJEHCTBUE 3apAJIOB, IEUCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3AUMO/ICIICTBHE MAarHUTOB, JICMCTBUE MAarHUTHOTO TOJIsl HA TPOBOIHUK C
TOKOM, 3JIEKTPOMAarHuTHasi MHAYKIIHUS) o OMHCAHUI0 UX  XapaKTePHBIX
CBOMCTB 51 Ha  OCHOBE OIBITOB,

JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh MPOSBICHUE N3YUCHHBIX (PM3MUECKUX SABJICHHUM B OKPYKAIOLIEM MUPE, B TOM
gucie pu3ndeckue SBICHUS B IPUPOJIC: OBEPXHOCTHOE HATSKEHUE U KAMTUJUISIPHbBIE
SBJICHUS B IPUPOJIE, KPUCTAIUIBI B IPUpPOJE, u3inydeHue ComHIa, 3aMep3aHnue BOJOEMOB,
MOpCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, WHEes, CHEeTa, dJICKTPUUECKUE SIBJICHUS B
aTMocdepe, dICKTPUIECTBO KUBBIX OPTAHU3MOB, MATHUTHOE TT0JIe 3eMJIH, Ipeiid
MOJTIOCOB, POJIb MAarHUTHOTO TOJIS JUISI )KM3HU Ha 3eMiie, MOJISIPHOE CUSIHUE, TIPU TOM
MEePEBONTH MPAKTHUUECKYIO 3a7]a4y B YU€OHYIO, BBIICISTH CYIIIECTBEHHbBIE CBOMCTRA
(mpu3Haku) GU3NIECKUX SIBJICHUMN;

OTMCHIBATh U3yYEHHBIE CBOMCTBA TEJ U (PU3NUECKHUE SIBJICHUS, UCTIONB3Ys (PU3HUecKre
BEIIMYUHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPTHs, KOJIMYECTBO TETUIOTHI, yACIbHAS
TETUIOEMKOCTh BEILIECTBA, Y/IeJbHAs TEIIOTa IUIaBJICHUS, yIeJIbHAs TeIoTa
napooOpa3oBaHusl, yJeiabHas TEIIOTa CTOPAHUS TOTUIMBA, KOADPUIIUEHT MOJIE3HOTO
JIEUCTBUS TETIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIAXKHOCTh BO3TyXa, MJICKTPUUECKUH 3apsij,
CHUJIa TOKA, AJIEKTPUUYECKOE HANPsHKEHUE, COTPOTURIICHUE ITPOBOAHUKA, YIAEIBHOE
COTIPOTUBJICHUE BEIIECTBA, pa00Ta M MOITHOCTH JEKTPUUECKOTO TOKA), IPU OMTUCAHUU
MPaBUJILHO TPAKTOBATh (PU3UUYECKUIM CMBICIT UCTIOIB3YEMbIX BEJIMUMH, 0003HAYCHUS U

CANHUIIBI (1)I/ISI/I‘IGCKI/IX BCJIMYHUH, HAXOJUTh (l)OpMy'J'IBI, CBA3BIBAIOIINEC JAHHYIO
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($u3NYECKYIO BEIMUMHY C APYTUMHU BEIMUYMHAMU, CTPOUTH IPapUKU U3yUEHHBIX
3aBHCUMOCTEHN (PU3NUECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NUECKUE SIBJICHUS U MIPOLIECCHI, UCIOJIb3YSl OCHOBHBIE
MI0JIO’KEHUSL MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHLIUII
CYIIEpIIO3UIIMH T10JI€H (Ha KaUECTBEHHOM YPOBHE), 3aKOH COXpaHEHHM 3apsiaa, 3akoH Oma
JUI ydacTKa Lenu, 3akoH Jxoynsa—JIeHna, 3akoH COXpaHEeHUs. SHEPTUY, IIPU 3TOM J1aBaTh
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aIIUCHIBATH €0 MATEMATHUECKOE BBIPAKECHUE;
OOBSACHATH (PU3NYECKUE MPOILIECCH] U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTePa: BBIABIATh IPUUMHHO- CJICCTBEHHBIE CBS3H,
CTPOUTH 0OBSICHEHUE U3 |—2 TOTWYEeCKUX 1IaroB ¢ OMopoil Ha 1—-2 U3y4yeHHBIX CBOMCTBA
(U3NYECKUX SIBICHUH, PU3NYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEN;

pemnaTh pacyéTHbIC 3a/1a4u B 2—3 JACHCTBUS, UCIIONIb3YsI 3aKOHBI U (JOPMYJIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEJIMUMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJ]a4l 3alKChIBATh
KpaTKO€ YCJIOBUE, BBISIBIIATh HEJOCTATOK JIaHHBIX JJIs PELLIEHUS 3a7a4, BBIOUPATh 3aKOHbI
U GopMyIibl, HEOOXOIUMBIE JUIsI €€ pellIeHUs], IPOBOIUTh PAcYEThl U CPAaBHUBATH
IOJIyYE€HHOE 3HauY€HUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMU,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh MPU MOMOIIH (PU3NYECKUX METOJIOB,
WCIIOJIb3Ysl ONMCAHKUE UCCIEA0BAHUS, BBIIEIATh IPOBEPSIEMOE MPEATION0KEHHUE, OLIEHUBATD
MPaBUIILHOCTH MOPSAKA IPOBEACHUS UCCIEIOBAHUSA, J€aTh BHIBO/IBI;

MIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO PU3NUECKUX SBJICHUIN WM GU3NUYECKUX CBOMCTB Tell
(KanwIsipHbIE SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00bEMa, TeMIepaTyphl,
CKOPOCTH Ipoliecca OCThIBAHUS U HAIPEBAHMS MPU U3IIYYEHUH OT 1[BETA U3JIyYarOIe
(mornomaromeil) MOBEPXHOCTH, CKOPOCTb  HCIAPEHHUS  BOJbI OT TEMIIEPATYpPHI
AKUAKOCTH U IO/ €€ TOBEPXHOCTH, DJIEKTPU3ALIMS TeJl U B3aUMOJICUCTBHUE
AIEKTPUUECKHUX 3apsiIOB, B3aUMOIEUCTBUE MOCTOSHHBIX MArHUTOB, BU3YaIU3aLIUs
MAarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB, JEHCTBHSI MArHUTHOTO TOJIS HA TPOBOJIHUK C
TOKOM, CBOIMCTBA AJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATEIIS IOCTOSTHHOTO TOKA):
(bopMyIIMpoBaTh MPOBEPSEMBIE MTPEANION0KEHHS], COOUPATh YCTAHOBKY U3 MPEAI0KEHHOTO
000py10BaHus, OMUCHIBATh XO/1 ONbITa U (POPMYIMPOBATH BHIBObI;

BBITIOJIHATD IIPAMBIC U3MCPCHUA TCMIICPATYPHhI, OTHOCHUTEJIbHOM BJIAXKHOCTHU BO3yXxa, CHJIbI
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TOKA, HANPSDKEHMSI C UCII0JIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U JATYUKOB (PU3UUECKUX
BEJINYUH, CPABHUBATh PE3YyJIbTAaThl H3MEPEHUI C YUETOM 33JJaHHOU a0COIFOTHOM
[OTPELIHOCTH;

IPOBOAMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUECKON BEIMUHHBI OT IPYrou ¢
MCIOJIb30BaHUEM NPSIMBIX U3MEpPEHUH (3aBUCUMOCTDH CONPOTUBIICHUS IPOBOIHUKA OT €T0
JUIMHBI, IIJIOLIA/IM TONEPEYHOr0 CEYEHUS U YJIEIbHOIO CONPOTHUBIICHUS BELIECTBA
MIPOBOJHMKA, CUJIBI TOKA, UIYIIEr0 Yepe3 MPOBOAHMK, OT HAMPSKEHHS Ha TPOBOAHHKE,
HCCJIEIOBaHKE MOCJIEOBATENLHOTO U MAaPaJUIETbHOTO COSAMHEHUN TPOBOHUKOB):
IUIAHUPOBATh UCCIIE0BAHUE, COOMPATh YCTAHOBKY M BBIIIOJIHATH U3MEPEHMUS, CIENYS
MPeJIOKEHHOMY IIaHy, (PUKCUPOBATh PE3yJIbTaThl MOTYYSHHON 3aBUCHMOCTH B BHJIE
TabJInL ¥ TpaMKOB, 1eJaTh BBIBOABI IO Pe3yIbTaTaM MCCIEA0BaHNUS;

MPOBOANTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIUYUH (yAeTbHas TeIIOEMKOCTh
BEIIECTBa, CONPOTUBIICEHNE IPOBOIHUKA, pab0Ta U MOIIHOCTH 3JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh U3MEPEHUS, COOUPATH HIKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYsI
MpeJIOKEHHOW HHCTPYKIIMHU, U BBIYUCIISATH 3HAUCHHE BETUUHUHBI;

co0JiroAaTh IIpaBUJia TEXHUKHU O€30MTaCHOCTHU MPHU PadboTe C JIabOpaTOPHBIM
000py/1I0BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI AEHCTBHS U3YUEHHBIX PUOOPOB U TEXHUYECKUX YCTPOICTB C
OTIOPO¥ Ha MX OMHUCaHUs (B TOM YHCIIE: CHCTEMa OTOIUICHUS TOMOB, THTPOMETD, TTapoBast
TypOUHa, aMIIEpMETpP, BOJBTMETP, CUETUMK IIIEKTPUUECKON IHEPTHUH,
AJIEKTPOOCBETUTENbHBIE PUOOPHI, HATPEBATENbHBIE JEKTPOIIPUOOPHI (IPUMEPHI),
AIIEKTPUYECKUE MPEIOXPAHUTENH, HIEKTPOMATHUT, SJEKTPOABUTATEIH TIOCTOSIHHOTO TOKA),
HCIIOJIB3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUM U HE0OX0IuMbIe (hrU3HUECKHE
3aKOHOMEPHOCTH,

pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE IPHUOOPHI IO CXeMaM
Y CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATEh BHYTPEHHETO CTOPAHUS, SJIEKTPOCKOII, PEOCTAT), COCTABIIATH CXEMBI
AJIEKTPUYECKUX LIETIEH C MOCIeI0BaTeIbHBIM U MapaJUIeIbHBIM COEIMHEHNEM 3JIEMEHTOB,
pasziunyasi yciIoBHbIe 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUECKUX LETeH;

MPUBOAUTH MPUMEPHI (HAXOIUTh HH(POPMALMIO O IPUMEPAX) MPAKTUUECKOTO
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UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MOBCEAHEBHOMN KHU3HU J1J1s1 00eCrIeueHUs
0€30MacHOCTH NP 0OpaleHHH ¢ TPUOOPaMU U TEXHUUECKHUMH YCTPONCTBAMH,
COXPAHEHUS 3/I0POBbS U COOIIOIEHUSI HOPM 3KOJIOTUYECKOTO ITOBEJEHHS B OKPYKaOLIEH
cpene;

OCYIIECTBIATH MOUCK HH(pOpMannu Hr3nueckoro cojepkanus B IuTepHere, Ha OCHOBE
UMEIOUINXCS 3HAHUN U yTEM CpPAaBHEHUS JOIOJIHUTENbHBIX HCTOUHUKOB BBIIEIIATh
uH(pOpPMaILINIO, KOTOpas SIBJISETCS MPOTUBOPEUNBOI HIIM MOXKET ObITh HEJOCTOBEPHOM;
MCIIOJIb30BaTh IIPU BHIIOJHEHUH YU€OHBIX 3aJ]aHUI HayYHO-TIONYJISPHYIO JUTEPATypy
(U3MYECKOTO COAEpKaHUs, CIIPAaBOUHbIE MaTepHalIbl, pecypchl ceTh VIHTepHeT, Bi1aieTh
npuéMaMy KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHPOPMAIIMHN U3 OJHON 3HAKOBOH
CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC U KPATKHUE YCTHBIE COOOIIEeHMsI, 0000111as
MH(OPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COJIEPKaHus, B TOM YHCIIE
yOJIMYHO MPEACTABIIATh PE3YIbTaThl IPOEKTHOM MIIU MCCIIEA0BATENbCKON e TEIBHOCTH,
IPU 3TOM IPAMOTHO MCIOJB30BaTh U3YUEHHBIN MOHATHIHBIN anmapaT Kypca GU3UKH,
COIIPOBOXAATh BBICTYIIJICHUE ITPE3CHTALINEN;

MIPH BBITIOJTHEHUH YYEOHBIX MTPOEKTOB U MCCIEA0OBAHNN (PU3HUUECKHUX TPOIIECCOB
pacnpeenaTb 0043aHHOCTH B TPYIINE B COOTBETCTBUU C IMOCTABJICHHBIMU 33/1a4aMH,
CJICTUTH 32 BBITMIOJTHEHUEM TUTaHA JICHCTBUM U KOPPEKTUPOBATH €r0, aJICKBATHO OIICHUBATH
COOCTBEHHBIN BKJIAJ] B I€ATEIHHOCTh TPYIIIbI, BHICTPAUBATh KOMMYHUKATUBHOE
B3aMMO/ICICTBHE, MIPOSBIISAL FTOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K konIty o0ydenus B 9 kacce nmpeMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIINXCST YMEHUI:

MCIIOJIb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MaTepralbHasi TOUKa, TPACKTOPHS,
OTHOCHUTEILHOCTh MEXaHHUECKOTO JBIKEHUs, Aepopmanust (ympyras, TiiacTudeckas),
TpPEeHUE, LICHTPOCTPEMUTENILHOE YCKOPEHNE, HEBECOMOCTb U MEPETPY3KH, LIEHTP TAKECTH,
abCoMIOTHO TBEPIOE TEJI0, IIEHTP TSHKECTU TBEPIOTO TeJa, pABHOBECHE, MEXaHUUECKHE
Kosie0aHus U BOJIHBIL, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, JMEKTPOMArHUTHbIE BOJIHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaTbHO30PKOCTb, CHEKTPhl UCITYCKAHUS U

MorJionieHus, aibda-, 0eTa- U raMMa-u3aydeHUs, U30TOIIbI, siACpHAs YHEPTETHKA,
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pa3ianyaTh SIBJIEHMs (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEWHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE, CBOOOHOE MaleHUe Tell, pPABHOMEPHOE
JBUKEHHE 110 OKPY’KHOCTH, B3aUMOJEHCTBHE TEJ, PEAKTUBHOE JBUKEHHE, KOJeOaTenbHOE
IBYKEHHE (3aTyXaIOLIUE U BBIHYKICHHBIE KOJICOaHHs), PE30HAHC, BOJIHOBOE JBUKEHHE,
OTPAKEHUE 3BYKa, IPIMOJIMHENHOE PACIIPOCTPAHEHNE, OTPAXKEHUE U IIPEIIOMIICHUE CBETA,
IIOJIHOE€ BHYTPEHHEE OTPaKEHUE CBETA, Pa3JI0kKeHUE OEI0ro CBETa B CIEKTP U CI0KEHUE
CIIEKTPAJIbHBIX LIBETOB, IUCIIEPCUS CBETA, ECTECTBEHHAS PaJMOAKTUBHOCTD,
BO3HMKHOBEHUE JIMHENYATOrO CIIEKTPa U3JIy4YEHHS) 110 OMMCAHUIO UX XapaKTEPHBIX
CBOMCTB U HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHHUE;
pacro3HaBaTh MPOSIBIICHNE U3YUYEHHBIX (DU3MUECKUX SIBJICHUN B OKpYXKaroIleM MUpe (B
TOM 4ucIie (pU3NIeCKHe BJICHUS B IPUPOJE: PUIUBBI U OTIUBBI, IBUKEHHUE IIIIAHET
ConHEYHOM CUCTEMBI, PEAKTUBHOE JBUKEHUE )KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEUICMUYECKUE BOJIHBI, IIYHAMHU, 3X0, [IBETA TEJI, ONTHYECKUE
SBJICHUS B IPUPOJIE, ONOJIOTMUECKOE IEHCTBUE BUANMOTIO, YIbTPA(PHOIETOBOIO U
PEHTT€HOBCKOTO M3JIy4E€HUI, ECTECTBEHHBIN paJlOaKTUBHBINA (POH, KOCMUYECKHUE JTy4H,
PaAMOAKTUBHOE U3JIy4YEHUE ITPUPOJHBIX MUHEPAJIOB, JEHCTBUE PaIMOAKTUBHBIX
M3IIyYEHHUI Ha OPTaHu3M YesIOBeKa), IPU 3TOM NEPEBOIUTH MPAKTHUUECKYIO 3a7a4y B
yueOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKK) (PUZNUECKUX SABIICHUMH;
OMKCHIBATh U3yUECHHbBIE CBOMCTBA TEN U (PU3NYECKUE ABJICHUS, UCTIONB3YS (HU3NUECKUE
BEJIMYMHBI (CPEIHSS U MTHOBEHHAsI CKOPOCTH TeJIa TP HEPABHOMEPHOM JBUKEHUH,
YCKOpPEHHE, IEPEMELICHUE, IIyTh, YII0Bask CKOPOCTh, CUJIA TPEHHUSI, CUIIA YIIPYTOCTH, CHJIA
TSXKECTH, YCKOPEHHUE CBOOOIHOTO MaJIeHus1, BEC TeJa, UMITYJIbC TeJla, UMITYJIbC CHUJIbI,
MexaHuuyeckas paboTa U MOIIHOCTb, MOTEHIIMAIIbHAS SHEPT U Tea, MOJAHATOTO Hajl
ITOBEPXHOCTBIO 3€MJIW, TOTEHIHAJIBHAS DHEPTHS CKATOU NPYKUHBI, KHHETUYECKAS
SHEPIruUs, MOJHASI MEXaHUYECKasi SHEPTHsl, IEPUO U YaCTOTa KoJieOaHUH, 1JIMHA BOJHBI,
I'POMKOCTB 3BYKa U BbICOTA TOHA, CKOPOCTb CBETA, IOKA3ATEIb MIPEIOMIIEHUS CPENIBI), IPU
OMMCAHUM MPABUIIBHO TPAKTOBATH (PU3UUECKUIN CMBICI UCIIOJIb3YyEMbIX BEJTUYHH,
0003HAUYECHUA U €AMHULIBI PU3NYECKUX BETMYHH, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIIIE
JaHHYIO (PU3MYECKYIO BETMUYHUHY C JPYTMMH BEIMYMHAMHU, CTPOUTH IPaPUKU N3yUEHHBIX

3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
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XapaKTepHU30BaTh CBOMCTBA Te, (PU3NUYECKUE SABJICHUS U MPOIIECCHI, UCIONb3Ysl 3aKOH
COXPAHEHUs YHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYNEPIO3UIIUU CUIT,
OPUHIMI OTHOCUTENbHOCTU ["anunes, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIIOBOIO U MACCOBOTO
YrCell IPU SACPHBIX PEAKIHIX, IPU TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA U
3aMKUChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSACHATH PU3NYECKUE MPOIIECCH] U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUMHHO- CIICCTBEHHBIE CBS3H,
CTPOUTH OOBICHEHHUE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOM Ha 2—3 M3yUYECHHBIX CBOMCTBA
(bu3nUYeCcKUX SIBICHUN, PU3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIC 3a/1auu (OMHUpPAIOIIUECS Ha CUCTEMY U3 2—3 YpaBHEHMUI ), UCIIONb3YsI
3aKOHBI B (POPMYJIBI, CBSI3BIBAIOININE (PU3NICCKUE BEIMYMHBI: HA OCHOBE aHAIN3a yCIOBUS
3aJla4yM 3alKMChIBATh KPAaTKOE YCIOBUE, BBISBISATH HEJIOCTAIOIINE WIH U30BITOYHBIC JAHHBIE,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOUMBIE JIJIsl PEIICHUs], IPOBOIUTH PACUETHI U
OLICHHUBATh PEATMCTUUYHOCTD MOJTYYEHHOTO 3HaYCHUs PU3NUECKON BETTMUHHBI;
pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEUIUTh MPU MOMOIIH (PU3NYECKUX METOIOB,
HCTIOJIB3YS ONHMCAaHNE MCCIICIOBAHMS, BEICTISITH POBEPsieMOe TIPENOI0KEHNE, OLIEHUBATh
MPaBUIILHOCTH MOPSIKA TPOBEACHUS MCCIIEIOBAHNUS, JIEIaTh BBIBOJIbI, HHTEPIIPETUPOBATH
pe3yIbTaThl HAOIIOICHUH U OTIBITOB,;

MIPOBOJIUTH OTBITHI IO HAOTIOACHUIO (PU3UIECKUX SBJICHUHN W (DU3NIECKUX CBOMCTB Tel
(u3yuenue BToporo 3akoHa HproToHa, 3aKkoHa cOXpaHEHHs SHEPTUHU, 3aBUCHMOCTb
neproja KojaebaHuii mpyKMHHOTO MasiTHUKA OT MACChI Tpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTh OT aMILTUTY 1Bl MAJIBIX KOJIEOAHUMN, TPSIMOJIMHEHOE PACTIPOCTPAHCHHE
CBETa, pa3joKeHue 0eIoro CBeTa B CIEKTP, U3YUYCHUE CBOMCTB H300paKEeHHUS B TUIOCKOM
3epKajie ¥ CBOMCTB U300paKeHUs MpeMeTa B COOMpAroIIe JInH3e, HaOII0IeHH1E
CIUTOIITHBIX U JIMHEWYATHIX CTIEKTPOB U3TYUEHHS): CAMOCTOATEILHO COOMPATh YCTAHOBKY
13 N30BITOYHOTO HAOOpa 000PYIOBaHMsI, ONTUCHIBATH XOJ OMBITA U €T0 Pe3yIbTaTHI,
(bopMyIHUPOBAThH BHIBOIBI;

IPOBOAMTD [IPH HEOOXOAUMOCTH CEPHUIO IPSIMBIX U3MEPEHUH, OIIpeiessis CpeHee

3HAUYECHHE U3MEPSIEMON BeIMUMHBI (POKYCHOE PACCTOSIHHE COOMPAIOIIEH JIMH3bI),
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000CHOBBIBaTh BBIOOD croco0a u3mMepeHus (M3MEepUTEILHOTO MprUdopa);

MPOBOAMTD UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3HUECKUX BEJIUYUH C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JIBHYKECHUH
0e3 HauaIbHON CKOPOCTH, TIEpHOAa KOJICOaHUH MaTEMaTHUECKOTO MasTHUKA OT JTHHBI
HUTH, 3aBUCUIMOCTH YyTJIa OTPAXKEHHsI CBETA OT yTJja MMaJIeHUs U YIJia IPeJOMIICHUS OT yIiia
NaJIeHYs): TUTAHUPOBATh UCCIIEIOBAaHUE, CAMOCTOSTEIHHO COOMPATh YCTAHOBKY,
¢buKcUpoBaTh Pe3yNbTaThI MOJIYYCHHON 3aBUCUMOCTU (PU3HUECKUX BEJIUYUH B BUJIC
Tabyui ¥ rpaduKoB, 1eJaTh BHIBOABI IO Pe3yJbTaTaM HCCIEAOBaHNUS;

MPOBOANTH KOCBEHHBIC U3MEPEHUST (PU3MUECKUX BEIUIUH (CPEIHSS CKOPOCTh M YCKOPECHHE
Teja MpU paBHOYCKOPEHHOM JBM)KEHUHU, YCKOPEHHE CBOOOTHOTO MaIeHUs, )KECTKOCTD
MPYXUHBI, KOYPPHUITMEHT TPEHHSI CKOJBKCHHSI, MEXaHIeckast paboTa U MOIIIHOCTb,
4acToTa M MePHO/] KoJIeOaHHi MaTeMaTHIECKOTO U TIPY>KHHHOTO MasiTHUKOB, ONTHYECKAsT
cui1a coOMparoien JMH3bI, PaIUOAKTUBHBIN (JOH): MJIAHUPOBATh U3MEPEHHUS, COOUPATDH
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJIHITH U3MEPEHUS, CIICAYS MPEII0KEHHON
MHCTPYKLWH, BBIYUCIATH 3HAYEHUE BEIMYMHBI U AaHAJTU3UPOBATD MTOJyYCHHBIE PE3YJIbTaThI
C YYETOM 3aJJaHHOM MOTPEIIHOCTA U3MEPEHUN;

coOJII0/IaTh MpaBuila TEXHUKHU 0€30MacCHOCTH MPHU paboTe ¢ 1aO0PaTOPHBIM
o0opy0BaHUEM;

pa3inyaTh OCHOBHBIC MTPU3HAKY U3YYCHHBIX (DU3MUECKUX MOJIENCH: MaTepraibHas TOUKa,
abCOIOTHO TBEPIOE TEJI0, TOUSHHBII HCTOUHHK CBETA, JIy4, TOHKAs JIMH34, [IJIaHeTapHast
MOJIeIb aTOMAa, HYKJIOHHAs: MOJIENIb aTOMHOTO SJIpa;

XapaKTepU30BaTh MPUHITUIIBI ACHCTBHS U3YYCHHBIX MPUOOPOB U TEXHUIECKUX YCTPOMCTB C
OTIOpPOM Ha UX ONMHUCAHUs (B TOM YHCIIE: CIIUIOMETP, NaTYUKH MOJIO0KEHHS, PACCTOSHUS U
YCKOPEHUS, paKeTa, IXO0JIOT, OUKH, IEPUCKOT, (hoToarmapar, ONTUIECKUE CBETOBO/IHI,
CIEKTPOCKOM, JJO3MMETp, Kamepa BuibcoHa), WHCIONB3ys 3HAHUS O CBOMCTBAaxX
(bu3UYeCcKuX SIBJICHUN U HEO0X0IUMbIe (PU3UUECKHUE 3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI M CXEMAaTHYHBIC PUCYHKH N3YYCHHBIX TEXHHUECKUX YCTPOUCTB,
M3MEPUTENIbHBIX TPUOOPOB M TEXHOJOTUYECKUX MPOLIECCOB MPHU PELICHUH
y4eOHO-ITPAKTUUECKUX 3a]1a4, ONITUYECKUE CXEMBI JIJIsl IOCTPOEHUS H300pakeHUi B

IUTOCKOM 3€pKaJie U COOMparoIeH JINH3E;
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IPUBOJUTH IPUMEPHI (HAXOUTh HHPOPMALIMIO O IPUMEPaX) IPAKTUUECKOTO
MCIOJIb30BaHUs (PU3MUECKUX 3HAHUI B MOBCEIHEBHOW KU3HU ISl 00ECIICUEeHUs
0€30MacCHOCTH ITPH 0OpalleHNH ¢ TPUOOpaMu U TEXHUUECKMMH YCTPONCTBAMH,
COXPAHEHUS 3/I0POBbS U COOIIOIEHUSI HOPM DKOJIOTUYECKOTO ITOBEJEHHS B OKPYKaOLIEH
cpene;

OCYILECTBIIATh OUCK HH(pOpManuu (pusndeckoro cojaepxkanus B UHTepHere,
CaMOCTOSITENIbHO (POPMYIIUPYS TOUCKOBBIHN 3aIIPOC, HAXOAUTH MYTH ONPEACIICHUS
JOCTOBEPHOCTH MOJIYYSHHON MH(POPMAIIMN Ha OCHOBE UMEIOLIUXCS 3HAHUN U
JOTIOJIHUTEIIbHBIX HCTOYHUKOB;

MCIOJIb30BaTh IIPU BHIIOJHEHUH YU€OHBIX 3aJ]aHUI HayYHO-TIOMYJISIPHYIO JUTEPATypy
(U3MYECKOTO COAEpKaHUs, CIIPAaBOUHbIE MaTepHallbl, pecypchl ceTh VIHTepHET, Bl1aieTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHust HTHPOPMALIMK U3 OJTHON 3HAKOBOU
CUCTEMBI B IpYIyIO;

CO03/1aBaTh COOCTBEHHBIE MNCbMEHHBIE U YCTHBIE COOOLIEHUS HA OCHOBE MH(OPMALIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3UUYECKOTO COJECPKAHUS, IyOJINYHO IPEICTaBIATh
pe3yabTaThl IPOCKTHOU UIIU UCCIIEOBATEIBCKON ACATEIBHOCTH, IIPU 3TOM I'PaMOTHO
MCIIOJIb30BaTh U3YUYEHHBIN MOHATUWHBIN anmnapar u3y4yaeMoro pasaena QU3uKu 1
COTIPOBOXAATh BHICTYIJICHHE MPE3EHTAIMEH ¢ yuéTOM 0COOEHHOCTEN ayTuTOPUHU

CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne  [HammeHoBaHue KonuuectBo [[Iporpammuoe conepxanue |OCHOBHBIE BUJIbI JEATEIBHOCTH 00YYarOIINXCS
/I [pa3fesioB U TeEM 4acoB

y4eOHOTo mpeaMeTa

Paznen 1. ®usuka u ee pojb B IO3HAHUU OKPY

KAromiero Mupa

BeJIMUMH. OU3NUECKUE
npuoopkl. [Torpenrnocts
M3MEPEHUN

MesxnyHapoaHas cucrema

1.1 |®usuka— HaykKa o 2 duszrka — HayKa o pupojie. BoIgBICHHE pa3Inyuil MexXay GU3NUYECKUMU U
MpUpoJie SIBnEHUs MPUPOIBI. XUMHUYECKUMHU MPEBPAIICHUSIMH.
duznueckue sIBICHUS: Pacnio3naBanue u knaccuduxanus Gu3naecKux
MEXaHUUYECKHUE, TEIJIOBbIE,  [IBIICHUI: MEXaHUYECKUX, TETJIOBbIX,
DIIEKTPUYECKUE, MAaTHUTHBIE, PJIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
CBETOBbIE, HabGnronenue u onvcanue GU3NYECKUX sIBJICHUN
3BYKOBBIEC
1.2 | ®usuueckue 2 Du3nyeckre BeIMYUHBI. OnpeneneHue UEHbI IeJICHUS Kb
BEJTUYMHBI 3mepenne puanyeckux M3MEPUTENLHOTO Tprbopa.

M3MepeHne JIMHEMHBIX Pa3MEPOB TEN U

M3mepenue 00bEMa KUAKOCTU U TBEPIOTO TeTa.

M3mepenne TemnepaTypsl IpU TOMOIIU

MPOMEKYTKOB BPEMEHHU € YUETOM MOTPEITHOCTEH.
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e TMHHI]

PKUJKOCTHOTO TEPMOMETPA M TaTIHKA
TEeMITepaTypHhI.
BrimioTHeHUE TBOPYECKUX 3aJaHUH 110 TIOUCKY
CII0COO0B M3MEPEHUS HEKOTOPBIX (PU3HMUECKHUX
XapaKTEPUCTHUK, HATPUMED, PA3MEPOB MaAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX

00BEKTOB, OOJIBIITUX PACCTOSHUM, MAJTBIX
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MPOMEXKYTKOB BpeMeHH. O0Cyx)aeHHe

npeJiaraéMbix Crioco00B

1.3. |EctecTBeHHO- 2 Kak pusuka u qpyrue BriiBukeHre runoTes, 00bICHSIOMUX TPOCThIC
Hay4YHBII METOA €CTECTBEHHBIE HAYKHU SIBJICHUSI, HAIIPUMED:
MMO3HAHUS M3Y4atoT OPUPOLY. — IOYEMY OCTAHABJIMBAETCS ABUKYIIEECS
EcTecTBEeHHO-HAYYHbIN 10 TOPU3OHTAIBHOM MOBEPXHOCTH TEJIO;
METO/] TO3HAHMUSL: — IIOYEMY B JKapPKYIO IIOTO1y B CBETJION OJICHK]IE
HaOII0JIcHUE, ITOCTAHOBKA [pOXJaJHen, ueM B TEMHOU. [Ipennoxenue
HAay4YHOT'O BOIIPOCA, CIIOCOOOB TIPOBEPKH THUTIOTES.
BbIJIBU)KCHUE TUIIOTE3, [IpoBeneHre HCCAEN0BAHUS 110 POBEPKE KAKOM-
HKCIIEPUMEHT IO MPOBEPKE  [TMOO TUMOTE3HbI.
UMO0TE3, O0BSICHEHHE [TocTpoenue npocTeimux Mozenen Gu3nIecKux
HAO0JII01aeMOT0 SIBJICHHUS. SIBJICHUI (B BHJI€ PUCYHKOB WJIM CXEM), HAIPUMEP
Onucanue pu3nIecKux [aJICHUE MPEIMETA; IPSIMOJIUHENHOE
SIBJICHUM C TIOMONIBIO pacpoCTPAHEHHUE CBETA
MOJIeJIeN
Toro mo pasaemny 6

Paspnen 2. IlepBoHavyanbHble CBEJIEHUS O CTPOE

HHWH BCIICCTBA

2.1

CtpoeHue BeniecTna

1

CtpoeHue BeniecTna:

HaOmroieHre 1 mHTepIpeTaIys OInbITOB,
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ATOMBI U MOJIEKYJIbI, UX
pa3mepsbl. ONbITHI,
ITOKa3bIBAIOIIHE
NTUCKPETHOE CTPOCHUE

BCIICCTBA

CBUJICTEIHCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEILIECTBA: OTBITHI C PACTBOPEHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

Or1eHKa pa3MepoB aTOMOB M MOJICKYJT

C HCTOJIb30BaHUEM (PoTorpaduil, MOITyICHHBIX
Ha aTOMHOM CHJIOBOM MHKpockorie (ACM) —

nmabopaTopHas pabora o teme: «OeHka
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amMeTpa aToMa METOJIOM PSII0B
(c ucnonp3oBanueM ¢otorpaduit)». Onpenenenue

PpasMEpPOB MaJIbIX TEJI

2.2 |JIBwxkeHue u JIBrokenue yacTul BemecTsa. |[Habmonenne u 00bsicHeHIE OPOYHOBCKOTO
B3aMMOJIEICTBHE YACTHII CBsI3b CKOPOCTH JBMKEHUS  [IBMXKEHUSA U sIBIEHUS TudPy3un.
BELIECTBA YACTHULL [TpoBeneHne U 0ObICHEHUE OIBITOB
C TEMIIEPATYPOM. M0 HAaOJIOICHUIO TEIUIOBOTO PACUIUPEHUS Ta30B.
bpoyHOBCKOE BUXKEHUE, [TpoBeneHue U 0OBICHEHUE OIBITOB 110
g dy3us. 0OHaPYKEHHUIO CHJI MOJIEKYJISIPHOTO MPUTSKEHUS U
B3anMopeiicTBue 4acTHIl OTTaJIKUBaHUS
BELIECTBA: IPUTSHKEHNUE U
OTTaJIKUBaHUE
2.3 |ArperatHble ArperatHble COCTOSIHUSA Onucanue (C UCHOJAB30BAHUEM MPOCTHIX

COCTOsIHHA BCIICCTBA

BEIIIECTBA: CTPOEHUE I'a30B,
PKUJIKOCTEW U TBEPIBIX
(KpUCTAJITMYECKUX ) TEI.
B3anMocBsi3p MEXIY
CBOMCTBAMU BEIIECCTB

B PAa3HBIX arp€raTHbIX

MO/I€JI€M) OCHOBHBIX PA3IMUUil B CTPOCHHUHU I'a30B,
PKUJIKOCTEW U TBEPJIBIX TEI.

OOBsiCHEHUE MaJION CKUMAEMOCTH KHUIKOCTEN U
TBEPABIX TN, OOJBIION C)KMMAaEMOCTH Ta30B.
OOBbsacHeHue coxpaneHus GopMbl TBEPIBIX TE U

TCKYUCCTH ) KUJIKOCTH.
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COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJIIPHBIM
ctpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUI

BOJIbI

[IpoBeseHue ONBITOB, TOKA3bIBAIOLIUX, YTO

B TBEP/IOM COCTOSIHUM BOJIbl YACTHUIIBI HAXOSTCS
B CPEJHEM JIaJiblIIe APYT OT Jipyra (TUIOTHOCTh
MEHBIIIE), YEM B KUKOM.

'Y CcTaHOBJIEHUE B3aUMOCBSI3H MEXKTY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUNA BOJIbI U
CYIlIIECTBOBAHUEM BOJIHBIX OPraHU3MOB

(MC — 6uonorus, reorpadusi)

Hrtoro no paszneny
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Pazgen 3. JIBymokeHNE U B3aUMOJCHCTBHUE TEI

3.1 [Mexanuueckoe

BHOKEHHE

3

MexaHn4ecKkoe JBUKEHHUE.
PaBHOMEpHOE U
HEPAaBHOMEPHOE JIBHKCHUE.
CxopocTb. CpefHssi CKOPOCTh
[IPU HEPABHOMEPHOM
NBHO>KEHUU. Pacuér myTu u

BPCMCHU JIBHUXKCHH

lccnenoBanre paBHOMEPHOTO JBUKEHHS,
OTIpeieIeHne ero MPU3HAKOB.

Habmronenne HepaBHOMEPHOTO ABMXKEHUS U
OTIpesieIeHne ero OTINYUN OT PaBHOMEPHOT'O
TIBMKEHUS.

OmpeneneHre CKOPOCTH PaBHOMEPHOTO JIBHIKEHHSI
(apuka B )KUJIKOCTH, MOJAEIH JIEKTPUIECKOTO
ABTOMOOMJIS 1 T.1.).

Omnpenenenue cpeaHer CKOPOCTU CKOIBKEHUS
OpycKa WM MIapHuKa 110 HAKJIOHHOM MJI0CKOCTH
Perienue 3a/1a4 Ha ONpeIeNeHUE Iy TH, CKOPOCTHU U
BPEMEHU PAaBHOMEPHOT'O IBUKECHHUS.

AHanu3 rpaduKOB 3aBUCUMOCTH ITyTH M CKOPOCTH

OT BpEMEHHU
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3.2

Nuepuwus, macca,

IIJIOTHOCTB

SABnieHue nHEpIUU. 3aKOH
nHepuun. B3aumonenicteue
TeJ KaK MPUYMHA U3MEHEHHUS
CKOPOCTH

NBIDKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH Tea.
[I1oTHOCTH BElleCTBa.

CBs13b IIOTHOCTH

C KOJIMYECTBOM MOJIEKYJ B

eIUHULIE 00BbEMA BEILIECTBA

OOBsiCHEHUE U POTHO3UPOBAHUE SIBJICHUIH,
00yCIIOBICHHBIX UHEPIHEH, HAIPUMED, YTO
[IPOUCXOIUT MPU TOPMOKEHUH HIIA PE3KOM
MaHEBPE aBTOMOOWIISL, TIOYEMY HEBO3MOXHO
MIHOBEHHO MPEKPATUTh JBUKEHUE HA BEJIOCHUIIENIE
WJIM CAaMOKATe U T. 1.

[IpoBeneHNE U aHAN3 ONIBITOB, IEMOHCTPUPYIOLIUX
M3MEHEHUE CKOPOCTH JBUKEHUS TEJIA B PE3yJIbTaTe
NEHCTBUS HA HETO IPYrUX Tell.

Perenre 3a1a4 Ha ONpPEEICHUE MACCHI TEJA, Er0

00BEMa U IJIIOTHOCTH.
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[IpoBeaeHHE U aHANIA3 ONBITOB, IEMOHCTPUPYIOLINX
3aBUCUMOCTb U3BMEHEHUSI CKOPOCTH TE€Ja OT €ro
MacChl IIPU B3auMoaencTeuu teil. ismepenue
MaCCHI TeJla Pa3TUIHBIMU CITIOCOOAMH.
OrnpeneneHue MmIOTHOCTH TENA B PE3yJIbTaTe

HN3MCPECHU €TI0 MACChI U 00BEMa
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3.3

Cuia. Buabe! cun

14

Cuita Kak XapaKTepUCTHKA
B3aUMOJECHUCTBUSA TEI.

Cuiia ynpyrocty u 3aKOH
['yka. 3MepeHnue cuiibl

C MIOMOILBIO TUHAMOMETPA.
SIBnEHHE TATOTEHUS U CUIIa
TskecTd. Criia TSHYKECTH Ha
NPYTUX TJIaHETax.

Bec tena. HesecomocCTs.
CnoxxeHue cul,
HaIpaBJICHHBIX IO OJTHOU
MIPSIMOMU.
PaBHOneMCTBYIOIIAS CUJL.
Cuna tpenus. Tpenue
CKOJIbKEHHUSI U TPEHUE
Mokosi. TpeHue B mpupoae u

TCXHHUKEC

HSY‘ICHI/IC BSaHMOHCﬁCTBHH KaK ITPUYINHBI

M3MCHCHUA CKOPOCTU TCJIa UJIN €TO I[e(bOpMaHI/II/I.

OnucaHue peaibHbIX CUTYalluidi B3aUMOIEUCTBUS
TEJ C IIOMOIIBIO MOJIEIIEN, B KOTOPBIX BBOJMUTCS
MOHSTHE U N300paKEHNUE CUITBI.

3yuenue cunsl ynpyroctu. Mccnenosanue
3aBUCUMOCTH CWJIBI YIIPYTOCTH OT YIJIMHEHUS
PE3MHOBOIO HIHYPa WIH MPY>KUHBI

(c moctpoeHuem rpaduka).

AHanu3 NpakTHYECKUX CUTYyalUil, B KOTOPBIX

[POSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH

(ympyrocTs mMsida, KpOCCOBOK, BETOK JIepeBa U Jip.).

AHaM3 CUTyaIlui, CBSI3aHHBIX C SIBIICHUEM
TATOTEHUSI.

OOBsicHEHNE OPOUTATBHOTO IBI>KCHUS TUIAHET

C MCIIOJIb30BAaHUEM SIBJICHUS TATOTCHHSI M 3aKOHA

WHEPIIHH.

I/I3MepeHHe B€Ca TCJIa C IOMOINbIO JMHAMOMETDPA.

OO0ocHOBaHUE 3TOTO crIocoda HN3MCPCHUA.
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AHanu3 U MOJEIIMPOBAHNUE SIBJIEHNS HEBECOMOCTH.
OJKCIEPUMEHTAIIBHOE NOJIyYEHHUE MPaBUIIa
CJIO’KEHUS CUJI, HAIPABJICHHBIX BJIOJIb OJJHOU
npsimMoil. OnpeneneHue BeIMYnHbI
PaBHOJICMCTBYIOIIEH CUIIL.

l13y4yeHue Cuibl TPEHUS CKOJIBKEHMS U CHJIBI
TPEHUs ITOKOSI.

lccnenoBanye 3aBUCUMOCTH CUJIbI TPEHUS OT CHJIBI
JTABJICHHS U CBOMCTB TPYLIUXCS ITOBEPXHOCTEN.
AHanu3 NPakTUYECKUX CUTYyalui, B KOTOPBIX
[IPOSIBIISIETCS IEUCTBUE CUIIBI TPEHHSI,
MCIIONIB3YIOTCSI CIOCOOBI €€ YMEHBIICHUS WU
YBEJIMYEHUS (KaTaHUE HAa JIbDKAX, KOHbKAX,
TOPMOKEHHE aBTOMOOMIISA, MCTIOJIb30BaHUE
MOAIIMITHUKOB, TUIABAHNUE BOJHBIX )KUBOTHBIX U
np.). Pemenue 3anau ¢ ucnonb3zoBaHueM (popmy
IJI pacy€Ta CUJIbI TSKECTH, CHUJIbI

YOPYTOCTH, CUJIBI TPEHUS

Hrtoro no pazneny

21
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Paznen 4. JlaBiieHue TBEPABIX TEJI, )KUIAKOCTEHU U Ta30B

4.1

JlaBnenue. [lepemaua
NTaBJICHUS TBEPIBIMU
TeJIaMH, KUJIKOCTIMHU U

ra3daMmn

3

JlaBnenue. CriocoObl
YMEHBITICHUS U YBEITHUCHUS
naBiieHMs. JlaBiaeHue rasa.
3aBHCHUMOCTD JIaBJICHHS ra3a
oT 00BEMa,

TeMITepaTyphl.

AHanu3 1 00ObSICHEHHE OTIBITOB U MPAKTUIECKHIX
CUTYaIii, B KOTOPBIX MPOSIBISICTCS CHJIA JTABJICHUS.
O6ocHOBaHUE CIIOCOOOB YMEHBILICHUS U
VBETMYCHHUS TaBJICHUS.

HBy‘ICHI/IC 3aBUCHMMOCTH AABJICHHUA ra3a
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[lepenaua naBieHus
TBEPABIMU TEJIAMHU,
PKUIKOCTSIMHU U Ta3aMH. 3aKOH

[Tackamns

0T 00bEMa U TeMIIepaTyphl.

M3ydyenne ocoOeHHOCTEH Nepeadn JaBIeHUs
TBEPABIMU TEJIAMU, KUAKOCTIMHU U Ta3aMHU.
O060CHOBaHME PE3YIHTATOB OIMBITOB OCOOCHHOCTSIMHU
CTPOECHMS BEIIECTBA B TBEPIOM, KUAKOM U
ra3o00pa3HOM COCTOSIHUSIX.

DKCTIEpUMEHTAIBHOE JOKA3aTeIbCTBO 3aKOHA
[Tackaus.

Pemenue 3a1ad Ha pacy€T AaBiIeHUs TBEPIOTO

rciia
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4.2  |[laBieHue )KUIKOCTH D 3aBHUCHMOCTb JIaBIICHUS VccnemoBaHue 3aBUCIMOCTH IaBIICHUS KHUIKOCTH
PKUIKOCTH OT TJTyOWHBI. OT TTyOWHBI IOTPYKEHUS U TUIOTHOCTH JKHUIKOCTH.
[THeBMaTuueckue Mamuubl.  |Habmonenne u 00bsICHEHNE THIPOCTATUYECKOTO
['mapocTaTHdecKuii napajiokca Ha OCHOBe 3akoHa I[lackars.
napagokc. Coobmarornuecs:  |[MI3ydeHne cooOmaromuxcsi COCy10B.
cocyabl. 'mapaBnuueckue  [PemeHue 3am1a4d Ha pacuéT JaBICHUS KHUIKOCTH.
MEXaHU3MBI OOBsicCHEHNE PUHIIMTIA AEUCTBUS THAPABINYECKOTO
npecca, MHEBMATUIECKUX MAIIIHH.
AHanu3 1 00bSICHEHHE TPAKTUYECKUX CUTYaIuH,
NMEMOHCTPUPYIOIIUX MPOSIBJICHUE TaBICHUS
PKUIKOCTHU U 3akoHa [lackais, Hampumep
TIPOIIECCOB B OpraHU3Me IIPH TITyOOKOBOJTHOM
HBIPSTHUU
4.3 |AtMocdepHoe naBieHue|6 ATMmocdepa 3emiu U DKCIepUMEHTaIbHOE OOHAPYKEHHUE aTMOCPEPHOTO

aTMOC(epHOe JaBJCHUE.

[IprunHBI CylIECTBOBAHUS

JIABJICHMA.

AHann3 1 00bsICHEHHE OITBITOB U MPaKTHYCCKUX
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BO3IYIITHOW 000JI0UKH 3eMITH.
OneiT Toppruuenn.
3mepenne arMochepHoro
aBJICHUS. 3aBUCUMOCTD
aTMOC(EPHOTO JABIEHUS OT
BBICOTHI HaJ[ YPOBHEM MOPS.
[TpuGopsr

TSl ©3MEPEHUs

aTMOC(EPHOTO JTaBJICHUS

CUTYyaIii, CBI3aHHBIX C IEUCTBHEM aTMOC(EpHOTO
JTaBJICHUS.

OObsicHEHUE CyLIECTBOBaHUS aTMOc(ephl Ha 3emie
Y HEKOTOPBIX IUIAHETaX WJIM €€ OTCYTCTBHUS Ha
npyrux niaHerax u JIyne.

OObsicCHEHUE U3MEHEHHUSI TNIOTHOCTH aTMOC(hEPHI €
BBEICOTOM M 3aBUCUMOCTH aTMOC(EpHOTO JaBICHUS
OT BBICOTBL.

Pemenue 3amay Ha pacué€t aTMoc(hepHOTro
NTABJICHHUS.

M3yuenue yctpoiicTBa bapomeTpa-aHepounia
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4.4

JlericTBUE )KUJIKOCTH U
rasa Ha IOrpy>KEHHOE B

HHUX TCJIO0

JlericTBUE )KUIKOCTH U Ta3a
Ha [OIPY>KEHHOE B HUX TEJIO.
Britankusaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue ten.

BOS,Z[YXOHJI&B&HI/IC

DKCIEpUMEHTAIbHOE OOHAPYKEHHE JIEUCTBUS
PKUJIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeneneHue BhITATKUBAIONIICH CUIIBL,
JIEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenue u 00CY>KIEHUE OTBITOB,
NIEMOHCTPUPYIOLINX 3aBUCUMOCTb
BBITAIKABAOIIEN CHJIBI, JEUCTBYIOIIECH HA TEJIO B

PKUJIKOCTH, OT 00bEMa OTPYKEHHOMN

MccaenoBanue 3aBUCUMOCTH Beca Teja B BOJIC

0T 00BEMaA MOTPYKEHHOM B JKUIKOCTh YaCTH TeJa.

B ’KUJKOCTb 4aCTH TCJIa U OT IIJIOTHOCTH KUJIKOCTH.
HpOBCpKa HC3aBHUCHMOCTHU BBITaJIKI/IBaIOIHCﬁ CHIJIBI,

I[CﬁCTBYIOIHCﬁ Ha TCJIO0 B X KMAKOCTH, OT MAaCCHI T€Ja.
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Penienue 3a1au Ha IPUMEHEHUE 3aKOHA ApXuMenia
1 yCJIOBUS TIJIABAHUS TE.
KoHcTpynpoBaHue apeoMeTpa Win

KOHCTPYUPOBAHUE JIOJKH U ONIpeIeSICHUE €€

MomiHoCTh

rpy30M0IBEMHOCTH
HToro no pazaeny 21
Pa3znen 5. PaboTta 1 MOIIHOCTE. DHEpPrust
5.1 |[PaboTa ¥ MOIIHOCTb 3 Mexannueckas padoTa. DKCTIEpUMEHTAILHOE ONPEIEICHNE MEXaHUYECKOM

paOoThI CUIIBI TSDKECTHU MPY NAJAECHUU TENA U CUIIbI
TPEHUS

[P PAaBHOMEPHOM IEPEMEILECHUHN TEJIA T10
FOPU30HTAJIBbHON NOBEPXHOCTH.

Pacuér MmomHOCTH, pa3BUBAEMOM IIPH NOABEME 110
JIECTHULE.

Pemenue 3a1ay Ha pacu€T MEXaHUYECKOM pabOTHI

1M MOIIIHOCTH
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0.2

HpOCTBIC MEXaHHN3MbI

3)

[IpocTble MEXaHU3MBI: pblYar,
010K, HAKJIOHHAS IIJIOCKOCTb.
[IpaBuio paBHOBECHS
pbluara.

[Ipumenenne npasuna
paBHOBeCHUs pblyara

K OJIOKY. «30J10TO€ MPaBUIIO»
Mexannku. KIIJ1 mpocteix
MEXaHU3MOB.

[IpocTbie MEXaHU3MBI

B OBITY U TEXHHUKE

OrnpeneneHue BBIMTPBIIIA B CUIIE MPOCTHIX
MEXaHM3MOB Ha MPUMEPE pblyara, moJBH>KHOTO U
HEIOABMKHOTO OJIOKOB, HAKJIOHHOU TIJIOCKOCTH.
ccnenoBanne yCciIoOBUsI paBHOBECHS pblyara.
OOHapyXeHue CBOMCTB MIPOCTHIX MEXAaHU3MOB

B Pa3IUYHBIX HTHCTPYMEHTAX U MPUCITIOCOOTIEHUSX,
MCIIOJIb3YEMbIX B OBITY M TEXHUKE, a TAKKE

B JKUBBIX OpPraHU3MaX.

DKCIIEPUMEHTAIBHOE 10KA3aTENbCTBO PABEHCTBA
paboT IpU MPUMEHEHHUH MPOCTHIX MEXaHNU3MOB.

Onpenenenue KII/] HaKJTIOHHOM MJIOCKOCTH.
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Pemenue 3a1a4 Ha MPUMEHEHUE ITPABUJIA

paBHOBecus ppruara u Ha pacuét KIIJ]

5.3 [Mexanuueckas sHeprus (4 MexaHudeckas SHEPTHsl. ODKCIIEPUMEHTAIIBHOE ONPEIEICHNE U3MEHEHUS
Kunetnueckas u KMHETUYECKOU U MOTEHIMAIBHON YJHEPTUM TEJIA ITPU
NOTCHIMAIBHAS SJHEPI L. €ro CKaTbIBAHUHU 10 HAKJIOHHOW IIJIOCKOCTH.
[IpeBpamenne oqHoro Buaa |(PopmynmupoBaHuE Ha OCHOBE UCCIIEA0BAHMS 3aKOHA
MEXaHHYECKON YJHEPTUH COXPAHEHUS MEXaHUYECKON IHEPTHH.
B Apyroil. 3akoH coxpaHeHus (O0CyX AeHUE IPaHULl IPUMEHUMOCTH 3aKOHA
DHEPIUU B MEXAHUKE COXPAHEHUS SHEPIUH.
Pemenre 3a1a4 ¢ MCIOJIb30BAHUEM 3aKOHA
COXPaHEHUs YHEPTUU
Toro no pazaeny 12
Pe3zepBHOE BpeMs 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KIIACC

BCIICCTBA

MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUU CTPOEHUS BEILIECTBA.
Macca u pazMepsl aTOMOB U
MoJieKyJ. ONbITHI,
NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Monenu TBEPAOTO, )KUAKOTO
1 Ta3000pa3HOT0 COCTOSIHUM
BEILIECTBA.
Kpucramumueckue n

aMopdHbIe Tea.

Ne  HammenoBanue KomnuectBo  [[Iporpammuoe copepxanne  |(OCHOBHBIEC BUJBI JESTEIBHOCTH 00YUAIOIIUXCS
/I [pa3fesioB U TeEM 4acoB
y4eOHOTo mpeaMeTa
Paznen 1. TeruioBbie IBIICHUSA
1.1 |Crpoenue u cBoiictBa |/ (OCHOBHBIE ITOJIOKEHHUS HabutoieHre 1 MHTEepIpeTanus OIbITOB,

CBUJIETEIHCTBYIOIINX 00 aTOMHO-MOJICKYJISIPHOM
CTPOEHHUHU BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEILIECTB B BOJIE.

Pemenue 3a1a4y Mo OIEHUBAHUIO KOJIMYECTBA
ATOMOB WJIM MOJIEKYJI B €JUHUIIE 00bEMA
BEIIECTBA.

AHaTM3 TEKCTa IPEBHUX aTOMHUCTOB (HAIIpuMeED,
(dbparmenTa nosmel Jlykpenus «O npupone
BEIIICH») ¢ M3JI0KEHHEM 000CHOBAHUI aTOMHOI
rUNOTE3bI (CMBICIOBOE uTeHHe). O1ieHKa
yOeMUTEeTbHOCTH 3THX 000CHOBAHUM.
OOBsicHEHHE OPOYHOBCKOTO ABUKECHUS, SIBJICHUS

mubdy3un 1 pa3nuyuil MexXI1y HUMU Ha OCHOBE
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OObsiCHEHUE CBOMCTB T'a30B,
PKAJIKOCTEU U TBEPJIBIX TEN
Ha OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KUHETHYECKOMN
reopuu. CMaunBaHue U
KAMWJUIPHBIC SBICHUS.
TennoBoe paciMpenue u

CXKaTuc

MOJI0KEHUM MOJIEKYJIIPHO-KUHETUYECKOM
TEOPUH CTPOECHUS BEUIECTBA.

OO0BsICHEHHE OCHOBHBIX PA3JIMUUMA B CTPOCHUHU
ra3oB, JKUIKOCTEW U TBEPABIX TEIl

C MCMOJIb30BAaHUEM TOJIOKEHUU MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUM CTPOEHUSI BEILIECTBA.
[IpoBeneHre ONBITOB MO BBIPALLIUBAHHIO

KPUCTAJIJIOB IIOBAPEHHOM COJIM MIIU caxapa.
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[IpoBeneHme 1 0OOBSICHEHUE OTBITOB,
NEMOHCTPUPYIOIINX KAMWJUIAPHBIC SIBIICHUS U
SIBJICHME CMAUYUBaHUS.

OOBsICHEHUE POJTH KaTUJUISIPHBIX SBJICHHAM

IJ1 IOCTYIUICHHUS BOJIbI B OPTraHU3M PACTCHUM.
HaOmronenue, npopeieHue U 00bSICHEHNE OIBITOB
M0 HAOJIFOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B,
PKUJKOCTEH U TBEPABIX Ted. OObsiCHEHHE
coxpaHeHus 00bEMa TBEPBIX Tell, TEKYYECTH
PKUJKOCTH (B TOM YHCIIC, PA3HUIIBI

B TEKYUECTH JIJI PA3HBIX KUJIKOCTEH), TaBICHUS
rasa.

[IpoBeneHre ONBITOB, IEMOHCTPUPYIOLIAX
3aBUCUMOCTb JIABJICHHSI BO3yXa OT €ro 00bEMa u
HarpeBaHUs WIN OXJIAKICHUS, U X 0OBSICHEHUE
HAa OCHOBE aTOMHO-MOJIEKYJIAPHOTO YUYEHHUS.
AHaNIM3 TPAKTUYECKUX CUTYaIMH, CB3aHHBIX

CO CBOMCTBAMU I'a30B, )KUJIKOCTEN U TBEPIBIX TEII
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1.2

TCHHOBLK:HPOHCCCLI

Temnepatypa. CBs3b
TeMIepaTypbl CO CKOPOCTHIO
TETJIOBOTO JBM)KCHUS YaCTHIL.
BHyTpeHHsIS SHEPIHsl.
CriocoObl U3MEHEHUS
BHYTPEHHEHN HEPrUu:
Terionepeaya U COBepuIeHue
paboThl. Busr

TCILIONCPpCAaYn:

CpaBHEHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
IITKaJT TEMIIEPATYPHI.

HaoOmronenne n 00bICHEHHE OIBITOB,
NIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPECHHEH
DHEPTUHU Tejla B pe3yJIbTaTe TEIIoNepeaaun U
PabOTHI BHEITHUX CHJI.

Habmronenne u 00bSICHEHHE ONBITOB,

00CyX/IeHHE MMPAKTUUECKUX CUTYaIuH,

O60CcHOBaHKE MPABUI UBMEPEHUSI TEMIIEPATYPHI.
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TETIONPOBOHOCTb,
KOHBEKIIUS, U3IIyUCHUE.
KoandyecTBO TEIUIOTHI.

Y nenbHas TEIJIOEMKOCTD
BelecTBa. TemiooOMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TEIIJIOBOTO
Oananca. [InaBnenue u
OTBEpICBaHUE
KPUCTAJUIMYECKUX BEUIECTB.
Y neiapHas TerioTa
[JIABJICHHUS.
[TapooOpa3oBanue u
KoHJIeHcarus. Vcriapenue.
Kunenue. Y nenpHas Teniaora
napooOpa3zoBaHusl.
3aBUCUMOCTh TEMITEPATYPhI
KHUTICHUS] OT aTMOC(HEPHOTO
TTaBJICHUSL.

Biria)xHOCTh BO3yXa. DHEPrus

NEMOHCTPUPYIOLIUX Pa3JIUYHbIE BUIbI
TerIoNnepeaayu: TEMI0NPOBOIHOCTh, KOHBEKIIHUIO,
M3ITy4YEHUE.

VccnenoBaHue sIBJICHUS TEMIOOOMEHa

[P CMEMIMBAHUH XOJOJHON U TOPSTYEH BOJBI.
Ha6ntoneHue ycTaHOBIEHUS TEMJIOBOTO
[PABHOBECHSL MEXK/TY TOPSAYEH U XOJOJHOU BOJOU.
Ornpenenenue (M3MEpPEHUE) KOTUYECTBA TEIUIOTHI,
MOJIY4E€HHOT'O BOJIOM MPHU TEMI00OMEHE C
HarpeThiM METAUTMYECKUM [TUIUHAPOM.
Onpenenenue (M3MepeHUe) yIeIbHOM
TETUIOEMKOCTH BEILIECTBA.

Pelienue 3a/1a4, CBSI3aHHBIX C BHIYUCIIEHUEM
KOJIMYECTBA TEIUIOTHI U TEMIIOEMKOCTH

MpU TEIJI000MEHE.

AHanIM3 CUTyalui MPAKTUYECKOTO UCITOJIb30BaHUS
TETUIOBBIX CBOMCTB BEUIECTB U MaTEPHUAJIOB,
HAIPUMeEp, B LIETISX SHEProcOepeIKEeHUS:
TETJION30JISILIMS, SHEProcOeperarme Kpblu,

TEPMOAKKyMYJISITOPHI U T. A. Habmonenue
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TOILIMBA.

Y iesibHas TEI0Ta CrOPaHUSL.
[ IpuHIUTIBE paOOTHI TETIOBBIX
neurarenei KIIJI TerioBoro
IBUTATES.

TerioBbIC IBUTATEIIN U

SIBJICHU UCTTApEHUS U KOHJICHCAITUH.
HccnenoBanue npoliiecca UCIapeHusl pa3inuHbIX
PKUIKOCTEH.

OOBsiCHEHUE SIBICHUM MCTIApEHUS U

KOHACHCAIlM1 Ha OCHOBC aTOMHO-
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3alUTa OKPY>KAIOIIEeH CpeIbl.
3aKOH COXpaHEHUs U
MpPEeBpAILECHUS SHEPTUU B

TCIIJIOBBIX ITpoHIeccax

MOJICKYJISIPHOTO YUCHHSI.
Habmoienue 1 00bsICHEHHE TIpoliecca KUTICHUS], B
TOM YHUCJI€ 3aBUCHMOCTH TEMIIEpaTyphl

KUATICHUS OT JaBJICHUS.

Onpenenenue (M3MEPEHUE) OTHOCUTEIBHOM
BIIQKHOCTH BO3/IyXa.

HaGmoienue mporiecca miaBIeHUs
KPUCTAJJTNYECKOTO BEIIECTBA, HAIPUMED, JIbA.
CpaBHEHHE MPOIIECCOB TUIABIICHUS
KPUCTAJTTMYECKHUX TeJl U Pa3MITYeHUs pU
HarpeBaHUU aMOPQHBIX Tell.

Onpenenenue (M3MEpeHUE) yIeIbHOM TETIOThI
MJIaBJICHUS JIbA.

OOBbsCHEHUE SIBIICHU TIJIaBICHUS U
KPUCTAJIJIN3a[MU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

Permenwne 3aa4, CBSI3aHHBIX C BRIYHCICHUEM
KOJMYECTBA TEIUIOTHI B MpOIEccax TeIIonepeaadn
MpHY TUTABJICHUH U

KpyUCTATIN3aluy, UCIIApECHUHU U KOHACHCAIINH.
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AHaIU3 CUTyaIui IPaKTUHIECKOTO IPUMEHEHUS
SIBJICHH TUIABJICHUS U KPUCTAJUTH3AINH,
HarpuMep, MOTYyYEeHUE CBEPXUNUCTHIX MaTEPUATIOB,
CoJIeBasl TpeJiKa u Jip.

AHanmu3 paboTHl M OOBSICHEHNE TTPUHITUTIA
TTEMCTBHUS TEILIOBOIO IBUTATENS.

BpruncieHne Koau4ecTBa TCIIJIIOTHI,
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BBIJICJISIFOLIETOCS TPU CTOPAHUHN PA3JIUYHBIX BUJIOB
rormBa, u KITJI geurarens.

OO6cyXIeHNE PKOJOTUUECKUX TTOCISACTBUN
MCTO0JIb30BaHUSI IBUTATEIIEN BHYTPEHHETO

CropaHus, TCIIJIOBBIX U FI/I,IIpOG)JICKTpOCTaHLII/Iﬁ

HToro no pazaeny 28

Pasznen 2. DnekTpuuecKUe U MarHUTHBIE SIBJICHUS
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2.1

DIICKTPUUECKUE 3aPSIb.
3apsiKEHHBIE Tena U UX

B3aUMOJIENUCTBUS

DJIEKTpU3ALIMS TEIL.

JIBa poJ1a IEKTPUUECKUX
3apsaoB. BzaumoencTeue
3apsHKEHHBIX TEJL.

3akoH KynoHa (3aBUCHUMOCTD
CUJIbI B3AUMOJICHCTBHUS
3apsHKEHHBIX TEIl

OT BEJIUYUHBI 3apsJI0B U
PACCTOSIHUSI MEXKTY TEJIaMH ).
DIIEKTPUYECKOE TOJIE.
Harnps:xk€HHOCTH
PIEKTPUYECKOTO TOJIS.
[IprHIMI Cynepno3uuun
PIEKTPUYECKUX MOJIEH

(Ha KaU€CTBEHHOM YPOBHE).
Hocurenn snekrpudeckux
3apsiiOB. DJIEMEHTAPHBIN
PIEKTPUYECKUN 3apsIl.
CtpoeHue aroma.

[IpoBOIHUKY 1

HaOmtoneHue u mpoBeieHre OMbITOB

10 3JIEKTPU3ALMHA TEJ IPH CONPUKOCHOBEHUU U
VHIyKIIUEH.

HaoOmronenne n o0bICHEHHE B3aUMOIECHCTBHUS
OJHOUMEHHO Y PA3HOUMEHHO 3aPSKEHHBIX TEI.
OOBsiCHEHUE TTPUHIIUIIA IEUCTBUS JIEKTPOCKOTA.
OOBsICHEHHUE SIBIICHUM JICKTPU3ALMH TPU
COIPUKOCHOBEHUU TEJI U HHAYKIIUEH C

1 CII0JIb30BAHUEM 3HAHUM O HOCUTEIAX
PIEKTPUUYECKUX 3aPsII0B B BEILIECTBE.
Pacno3naBanue u 0ObsICHEHUE SBJICHUMN
PIICKTPU3ALMH B IIOBCEIHEBHOW KU3HU.
Habmronenne u o0bSICHEHNE ONBITOB,
WIJUTFOCTPUPYIOIIUX 3aKOH COXPAHEHUS
PIEKTPUYECKOTO 3apsaa.

Ha6nroeHue onpITOB O MOJCITUPOBAHUIO
CHJIOBBIX JIMHUH BJIEKTPUYECKOTO MOJIA.
HccnenoBanue AEUCTBUS SJIEKTPUUECKOrO MOJIS Ha

[MPOBOJHUKHU U JUIJICKTPUKHU
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NMUBJIEKTPUKU. 3aKOH
COXpPaHEHUS ANEKTPUUYECKOTO

3apsiia
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2.2

[ locTOSITHHEII

DIEKTPUYECKUN TOK

20

DJIEKTPUUECKUM TOK. Y CIIOBUS
CYILIECTBOBaHMS
PIEKTPUUYECKOTO TOKA.

M CTOYHUKYN TOCTOSTHHOTO
Toka. [leMicTBus
PIEKTPUYECKOTO TOKA
(TemioBo€, XUMHYECKOE,
MarHuTHOE).

DJIEKTPUYECKUAN TOK B
PKUJIKOCTSIX U raszax.
DJIEKTPUYECKAS LIEMb.

Cuna Toka. DJIEeKTPUIECKOe
HaInpsHKeHUE.
ConpoTuBIIEHHE NPOBOIHUKA.
Y 1enpHOE CONPOTHUBIIEHUE
BelecTBa. 3akoH Oma s
Y4aCTKa LIETH.
[TociienoBaTenbHOE U
napajieIbHOE COCIMHEHUE

[TPOBOJHUKOB.

HaOmtonenue pa3audHbIX BUAOB ICHUCTBUS
DIIEKTPUYECKOTO TOKA M OOHAPYKEHUE ITUX BHUJIOB
NIEMCTBHS B IOBCEIHEBHOM JKU3HH.

HaOmtroneHre BOSHUKHOBEHUS Ta30BOT0 pa3psiga U
PIEKTPUUYECKOTO TOKA B KUJIKOCTH

COopKa 1 UCTIBITAaHUE AJIEKTPUUSCKON IenU
[MOCTOSIHHOTO TOKA.

M3mepenue cuibl TOKa amnepmerpoM. Mzmepenue
PIEKTPUYECKOTO HAMPSKEHUS BOJIBTMETPOM.
[IpoBeneHme 1 OOBSICHEHUE OTBITOB,
NEMOHCTPUPYIOIINX 3aBUCUMOCTD
PIEKTPUYECKOTO CONMPOTUBJIEHUS] TPOBOJHUKA OT
€ro JITMHBI, TUIOLIAX MONEPEYHOTO CEYEHUS U
Marepuaa.

MccnenoBaHue 3aBUCUMOCTH CHUIIBI TOKA,
[MPOTEKAIOIIETO YEPE3 PE3UCTOD,

OT COIIPOTHUBIICHUS PE3UCTOPA U HANIPSIPKEHUST HA
pes3ucrope.

[IpoBepka npaBuiia CIOKEHUS HAIPSKECHUHN TIPU

[MOCJICA0OBATCIIbHOM COCAMHCHUN IBYX PE3UCTOPOB.
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PaboTa 1 MOLTHOCTD
AIIEKTPUYECKOr0 TOKA. 3aKOH
JIxoyns—Jlenua.

SHCKTPI/I‘ICCKI/IC Oernyu u

[IpoBepka mpaBuiIa sl CUIIbI TOKA

I[Mpr napaJjuiCJIbHOM COCANHCHNUN PE3NCTOPOB.
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MoTpeOuTEnN AHAIN3 CUTyalluy MOCIEA0BATEIBHOIO U
PIEKTPUYECKOU SJHEPTUH B [1apajuIeIbHOTO COEAMHEHNS IPOBOJHUKOB B
obITy. KOpoTKOE 3aMbIKaHHE |TOMAITHUX SJEKTPUUYECKUX CETSX.

Pemenue 3a/1a4y ¢ MCHOJb30BaHUEM 3aKOoHAa OMa U
(dhopMys pacuéra IEKTPUUECKOTO COMTPOTUBIICHHUS
[IPU NIOCJIEIOBATENBHOM U NTApaJIEIbBHOM
COCAMHEHNH IPOBOJHUKOB.

Onpenenenue padbOThI TEKTPUUYECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OnpeneneHre MOIHOCTH 3JIEKTPUYECKOr0 TOKa,
BBIJIEISIEMOM HA PE3UCTOPE.

M ccienoBanue 3aBUCUMOCTH CHJIBI TOKA 4EPeE3
NaMITIOYKY OT HaIpshkeHus Ha Hed. Onpenenenue
KII/] narpeBares.

VccnenoBanue npeoOpa3zoBaHus SHEPTUU TPU
NoAbEME TPy3a JIEKTPOIBUTATEIIEM.

OOBsiCHEHUE YCTPOICTBA M TIPHUHIIMIIA ICHCTBUS
NOMAIIHUX 3JIEKTPOHArPEeBaTENIbHbIX MPHUOOPOB.

OOBsiIcCHEHHE IMPUYINH KOPOTKOTO 3aMbIKaHU U
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IIpUHIOUIIA JICMCTBUS MJIaBKUX HpC,Z[OXpaHI/ITCJIef/'I.
Pemenue 3a1a4 ¢ UCIOJIL30BaHUEM 3aKOHA

JIxoyns—Jlenua

2.3

MaruuTHBIC SIBJICHUS

6

IlocTOAHHBIE MArHUTHI.
B3aumMoaeiicTBre MOCTOSIHHBIX
MarduToB. MardHuTHOE T10JIE.

MarauTHoe mosje 3emMiu

HCCH@I{OBaHI/Ie MargauTHOI'O BSaHMOHeﬁCTBHH
IMOCTOAHHBIX MAarouTOB.
I/IsyquI/Ie MardmMTHOI'O ITIOJIA IIOCTOAHHBIX

MArdavTOB IIPpU UX 06’I>GIII/IHCHI/II/I " pasacICHUM.
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I/ICCJIG,ZIOBaHI/Ie MAargsuTHOI'O BBaHMOHCﬁCTBHH
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W €ro 3HAYEHHE JJIs )KU3HU Ha
3emie. OnbIT Dpcrena.
MarauTHo€e nose
PIEKTPUYECKOTO TOKA.
[IpumeneHnue
PJIEKTPOMArHUTOB

B TexHHKE. JlericTBHE
MarHUTHOTO TOJIS

HA MPOBOJHUK C TOKOM.
DJIEKTPOJBUTATENb
[MOCTOSSHHOTO TOKA.
Hcronb3oBaHue
PIIEKTPOIBUTATEIICH

B TEXHUUYECKUX YCTPOUCTBAX U

Ha TpaHCHOPTE

MMOCTOSIHHBIX MArHUTOB.
M3ydyeHre MarHuTHOTO MOJI MOCTOSTHHBIX
MAarHuTOB IPU UX 0OBbETMHEHUH U Pa3JICJICHUH.
[IpoBeaeHHE ONBITOB MO BU3yaIU3alllU MOJIS
[MOCTOSIHHBIX MarHuTOB.

M3ydeHue sBIICHUS HAMAarHU4YMBaHUS BEIIECTBA.
HccnenoBanue NEUCTBUS JIEKTPUIECKOTO TOKA HA
MarHUTHYIO CTPEJIKY.

[IpoBeneHne ONbITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTH CHJIbI B3aUMOJICHCTBUS KaTyIIKH

C TOKOM M MarHUTa OT CUJIbI M HAPaBJICHUS TOKA B
KATyIIKE.

AHaIU3 CUTyalluil TPaAaKTUYECKOTO MPUMEHECHUS
PIIEKTPOMATrHUTOB (B OBITOBBIX TEXHHYECKUX
YCTPOMCTBAX, TPOMBIIIJIEHHOCTH, MEIUIIHE).
M3ydyeHue neicTBUS MAarHUTHOTO TIOJISl Ha
[MPOBOJIHUK C TOKOM.

M3yueHue nernCTBUS AIEKTPOABUTATEIS.

MN3mepenue KIIJI anexkTpoaBurateabHOM
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YCTaHOBKH.

Pacnio3HaBaHue 1 aHAIN3 PA3JIUYHBIX IPUMEHEHUN

PIIEKTPOIBUTATEIICH

(TpaHCIOpT, OBITOBBIC YCTPOMCTBA U JIp.)

2.4

DNIeKTpOMarHUTHas

NMHAYKOWSA

Oneitel @apanes. SABneHue
HIIEKTPOMAarHuTHOU

mHayknuu. 1Ipasuio Jlenna.

OnBITH IO HCCJICOAOBAHUIO ABJICHUA
BHCKTpOMaFHHTHOﬁ HMHAYKOWHN: UCCIICAOBAHNC

W3MEHCHMI 3HAUYCHUS U HaIrpaBJICHUA
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DJIEKTPOreHepaTop.

MHAYKOIUOHHOT'O TOKa
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CriocoObI MoTydeHus

DJIEKTPOCTAHIIUU
Ha BO30OHOBIIIEMBIX

MCTOYHHKAX OHCPIUU

PIEKTPUYECKON SHEPTUH.

HToro no pazaeny 37
Pe3zepBHOE BpeMs 3
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KIIACC

/1

HaumMmenoBaunue
pa3aesaoB U TEM

y4eOHOTOo MpeaMeTa

KomnuecTBo

JaCoB

IIporpaMmmHO€E coepKaHue

OCHOBHBIC BUAbBI ACATCIbHOCTHU 06yqaromnxc;1

Paznen 1. Mexanuueckue IBICHUSI
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1.1

MexaHunueckoe
TBMYKEHHUE U CIIOCOOBI

CIro0 OIINMCaHuA

10

MexaHn4eCcKoe IBUKCHHUE.
MareprasnbHas TOUKa.
Cucrema otcuéra.
OTHOCUTENBHOCTH
MEXaHUYECKOTO ABUKEHUSI.

PaBHOMEpHOE

HepaBHomepHoe

CpenHsisi ¥ MTHOBEHHAs

CKOPOCTE TCJia IIpHU

Y ckopeHue.

PaBHOYyCKOpEHHOE

CB0OOIHOE TT1aJIEHUE.
OmnpiThl ["annnes.
PaBHOMEpHOE ABUKEHHUE 10
OKPY>KHOCTH.

[lepuon u yacrora

Hp)IMOJ'IHHGfIHOG JABHUXKCHHUC.

Hp)IMOJ'IHHGfIHOG JABHUXKCHHUC.

HCPAaBHOMCPHOM ABHUKCHHUU.

MPSMOJIMHEWUHOE IBUKEHUE.

AHanu3 U 00CyXAeHUE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOTO JIBH>KEHUSI.

OO6cy:xneHne rpaHul] MIPUMEHUMOCTH MOJIEH
«MaTepuagbHas TOUKay.

Onucanre MEXaHUYECKOTO ABHKEHUS
pa3IMYHBIMU crioco0aMu (ypaBHEHHE, TabIuUIIA,
rpaduk).

AHaNIN3 KU3HEHHBIX CUTYalluH, B KOTOPBIX
MPOSBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
TIBUKCHHUSL.

Ha6nroeHue MexaHMuecKoro JIBHXKEHHs Tella
OTHOCUTEJILHO Pa3HbIX TeJl OTCUETA.
CpaBHEHHE ITyTEN U TPACKTOPUI ABUKEHUS
OJIHOTO M TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX
TeJI OTCUETA.

AHanu3 Texcta ['anunes 00 OTHOCUTENBbHOCTH
NIBUYKEHUST; BHITTOJIHEHHE 3aJaHUi 110 TEKCTY
(CMBICIIOBOE UTEHHE).

Onpenenenue cpeiHe CKOPOCTH CKOJIbKEHUS

OpycKa WUiu ABUKEHUS 1IapyKa 10 HAKIIOHHOM
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oOpaienus. JIuneitnas u

yrjioBas CKOpPOCTH.

IIJJOCKOCTH.

AHanmM3 1 00CyKIeHHEe CITIOCOO0B
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L{eHTpOCTpEMHUTEIBHOE

YCKOpPEHHE

MPUOIMKEHHOTO OMPEIETICHUS MTHOBEHHON
CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
NMBYDKEHUS (IIapyKa B )KUIKOCTH, MOJCIIH
AIIEKTPUUECKOTO aBTOMOOUJIS U T. 11.).
Omnpenenenue MyTy, TPOHJICHHOTO 32 JaHHBIH
MIPOMEKYTOK BPEMEHH, U CKOPOCTHU Tema

1o rpaduKy 3aBHCHMOCTH ITyTH PaBHOMEPHOTO
NIBIDKEHUS OT BPEMEHHU.

OO6cyxneHrne BOZMOKHBIX TPUHIIUIIOB JCHCTBYS
NprOOPOB, U3MEPSIOIIUX CKOPOCTh
(CIUIOMETPOB).

BrrarcieHue myTH ¥ CKOPOCTH TIpU
PAaBHOYCKOPEHHOM TPSIMOJIMHEWHOM JIBUYKEHUN
Tena.

OmnpeneneHre TPORICHHOTO TyTH U YCKOPCHHS
NIBYDKEHUS TeJa 1Mo TpauKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O TIPSIMOJIMHEHHOTO

JBUKCHUS TCJIA OT BPECMCHHU.
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[IpoBepka rumnoTe3sl: €Ciu

[IPY PABHOYCKOPEHHOM JIBH>)KEHHU

0e3 HauaabHON CKOPOCTH IyTH OTHOCATCS KaK
PSAI HEYETHBIX YUCEN, TO COOTBETCTBYIOINE
[TPOMEKYTKH BPEMEHH

OJHMHAKOBBEI.
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OnpeneneHne yCKOPEHUs Tella pu
PaBHOYCKOPEHHOM JIBH)KEHUU IO HAaKJIOHHON

ITJIOCKOCTH.

M0 OKPY>KHOCTH.
OnpeneneHrue CKOPOCTU PABHOMEPHOTO
NIBUXKEHUS TEJIA IO OKPYKHOCTH.

Pelenue 3a1ay Ha onpeziesieHne
KMHEMATHYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JBMXKEHHS Pa3IMUHbIX BUJIOB.
Pacnio3HaBanue u npuOIMKEHHOE ONTUCAHUE
Pa3JIMYHBIX BUJIOB MEXAHUYECKOTO JIBUKEHUS B
NpUPOJE U TEXHUKE (HA IPUMEPAX CBOOOHO
MaJIatoIINX TeJl, JBUKECHUS KUBOTHBIX,

HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEJCTB U JIp.)

M3mepenne nmepruoaa U 4acTOThl OOpaIeHus Tea
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1.2

B3aumoneiictBue Ten

20

[TepBbiit 3ak0H HbroTOHA.
Bropo¥ 3akoH HproToHa.
Tperunt 3akoH HproToHa.

[ [pyHIUIT CYyNIEPIIO3ULIMK CHIL.
Cuna ynpyroctu. 3akoH ['yka.
Cuita TpeHMs: Cuila TpeHus
CKOJIBKCHUS, CUJIa TPEHUS
MMOKOSI, IPYTHUE BUJIbI TPEHHUS.
Cuita TSKECTH U 3aKOH

BCCMHPHOTO TATOTCHUA.

Habmtonenue u o0CyK1eHue OnbITOB

C IBW)KCHHUEM TeJa TPU YMECHBIIICHUH BIIASTHUS
NPYTUX TEJ, MPEMATCTBYIOMNUX IBUKEHUIO.
Amnanns Tekcta ["amuiiest ¢ onmucaHuem
MBICJICHHOTO SKCTIEPUMEHTa, 00OCHOBBIBAOIIIETO
3aKOH WHEPIIUH; BBHITOJTHCHHE 3aJaHUI 110 TEKCTY
(CMBICJIIOBO€ UTCHHE).

OOCy)XaeHne BO3MOXHOCTH BBITTIOTHEHHS 3aKOHA
WHEPIIMH B Pa3IMYHBIX CHCTEMaX OTCUETA.

Ha6nronenue u 00Cyk1eHne MeXaHUIECKUX
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Y ckopenue cBOOOJHOTO
rmajcHus. J|BUKEHUE TIJIAaHET
BokpyT CosHua. [lepBas
KOCMHYECKAsi CKOPOCTb.
HeBecomMoCTh U neperpysKu.
PaBHOBECHE MaTepuabHOM
TOYKU. AOCOTIOTHO TBEPAOE
resio. PaBHOBecne TBEPAOTO
Tesa ¢ 3aKPEIUIEHHON OChIO
BpalieHus. MOMEHT CUJIBI.

LlenTp TsKECTH

SIBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» nmpu e€ paBHOMEPHOM

1 YCKOPEHHOM JABU)XKCHUU OTHOCUTEIIBHO
KaOuHeTa QU3UKH.

JIeliCTBUSA C BEKTOPAMU CHUJI: BBIITOJIHEHUE
3aJIaHUi 110 CJIIOKEHUIO U BBIYUTAHUIO BEKTOPOB.
HaOmtoneHue u/vuiny npoBeIeHUE OIBITOB,
NEMOHCTPHUPYIOIINX 3aBUCUMOCTb YCKOPEHUS
Tesa OT MPUJIOKEHHON K HEMY CHUJIBI M MacChl
Tena.

AHanu3 U 00bSICHEHUE SIBJICHUIN

C UCIOJIb30BaHUEM BTOpPOro 3akoHa HbioToHa.
Perenue 3a1a4 ¢ UCMOJI30BAHUEM BTOPOTO
3akoHa Hpl0TOHA M MpaBuIia CIOKEHUS CUJL.
OnpeneneHne KECTKOCTU NPYKUHBI.

AHanN3 CUTyaluil, B KOTOPBIX HA0JII01al0TCs
yapyrue aeopmMaiuu, 1 uX 00bsICHEHUE

C MCTOIb30BaHUEM 3aKoHa ['yka.

Pelenue 3a1au ¢ Mcnoiib30BaHueM 3akoHa [ 'yka.

I/ICCJIC,Z[OBaHI/IC 3aBUCUMOCTH CUJIbI TPCHHA
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CKOJIBKEHHS OT CHJIBI HOPMAJILHOTO JIaBJICHUSL.
OOcyxeHre pe3yIbTaToOB UCCIICAOBAHNS.
Omnpenenenue kKodpuUEHTa TPEHUS
CKOJIb)KEHHSI.

M3mepeHne CUIIbl TPEHUS ITOKOS.
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Perienue 3a1au ¢ UCroab30BaHUEM (POPMYJIBI 1715
CUJIbI TPEHUS CKOJIbKEHUS.

AHanu3 JIBHM)KEHUS TeJl TOJIBKO IO JSUCTBUEM
CHJIBI TSDKECTH — CBOOOIHOTO ITaCHHS.
OOBsiICHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJHOIO IaJICHUS OT MAaCCHI Tela.

O11eHKa BEJIMYMHBI CUJIbI TATOTEHUS,
NENCTBYIONIEH MEX Ty NBYMs Tenamu (1ist
[Pa3HBIX Macc).

AHaau3 ABKEHUS HEOSCHBIX TEJl IO ASHCTBUEM
CHUJIBI TSTOTECHUS

(C UCTIOJIB30BAHUEM JIOTIOJTHUTEIIBHBIX
MCTOYHUKOB MH(POPMAITIH).

Perienue 3ama4 ¢ UCIOJIL30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUSI ¥ (POPMYJITBI

1Sl pacu€Ta CUIIbI TSXKECTH. AHAIU3
OPUTHMHAJIBHOTO TEKCTA,

OMUCHIBAIOIIETO MPOSIBJICHUS 3aKOHA BCEMUPHOTO
TSTOTCHUS; BBIIIOJHEHUE 3aIaHUI 110 TEKCTY

(CMBICIIOBOE UTEHHE).
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Habmtonenue u o0CyK1eHue OnbITOB
M0 N3MECHECHUIO BECa TeJa MPU YCKOPEHHOM

JIBIDKEHUMU.

AHanu3 YCJ'IOBI/Iﬁ BO3HHKHOBCHHUA HCBCCOMOCTH U

[EepErpy3KH.
Pemenue 3a1a4 Ha ONpe/iesIEHUE Beca Teja

B PA3JIMYHBIX YCJIOBUAX.
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AHanu3 CUJl, AEMCTBYIOIIMX HA TEJIO, OKOALIEECs
Ha OIIOpeE.

Ol'[pCI[CJ'ICHI/IC LHEHTpPA TAKCCTH PA3JITMYHBIX TCJI
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1.3.

3aKOHBI COXpaHCHUA

10

Hmmyinbe Tena. Mi3MeHnenue
uMITyJIbca. IMIyJIbC CHIIBL.
3aKOH COXpaHEHUs] UMITYJIbCA.
PeakTuBHOE IBUKEHUE.
Mexanuveckas paborta u
MOIIIHOCTh. PaboTa cun
TSHKECTH, YIIPYTOCTH, TPEHHUS.
CBsi3b SHEPTHH U PAOOTHI.
[loTeHIManbHAsE SHEPIUs TENa,
MOJHITOrO HAJl TOBEPXHOCTHIO
3emud. [loreHnmanpHas
PHEPIUs CKATOU MPYKUHBI.
Kunetnueckas sHeprusi.
Teopema 0 KHHETHUYECKOU
PHEPIrUU. 3aKOH COXPAHEHUS

MEXaHUYECKON IHEPTUU

HaoOnronenue u o0CyX1eHre OIbITOB,
NEMOHCTPUPYIOIINX TIepeaady UMITyJIbca

MIPY B3aNMMOJICHCTBUH TEJI, 3aKOH COXPAaHEHUS
UMITYJIbCA TIPU a0COJIFOTHO YIIPYTOM M HEYIIPYTrOM
B3aHMMOJICICTBUH TEJI.

AHaJIN3 CUTYaIlUl B OKPYKAIOIICH KU3HU C
MCII0JIb30BaHUEM 3aKOHA COXPAHEHHUS UMITYJIbCA.
Pacmo3HaBaHue sSIBICHUS PEAKTUBHOTO JIBUYKCHUS
B IIPUPOJIC U TEXHUKE.

[IpuMeHeHre 3aK0Ha COXPAHECHHSI HMITYJIhCA IS
pacuéra pe3yabTaTOB B3aUMOJICUCTBHUS Tel (Ha
mpuMepax HEynpyroro B3auMoOJIeHCTBUS,
YIPYTOro MEHTPATLHOTO B3aMMOICHCTBHS IBYX
OJIMHAKOBBIX TEJ, OJTHO U3 KOTOPBIX
HETIOIBHMYKHO).

Perienue 3a1a4 ¢ HCHOJIL30BaHUEM 3aKOHA
COXpaHEHUS UMITYJIbCA.

Omnpenenenre pabOTHI CHIIBI YIIPYTOCTH MPH
MoabEME TPy3a ¢ UCTI0JIb30BAHUEM

HCIIOJBHMXXHOI'O U ITOABHUKHOI'O OJIOKOB.
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l3MepeHre MOLIHOCTH.
3MepeHne MOTEeHIMAIbHON SJHEPTUH YIIPYTO

neOopMUPOBAHHOMN MPY>KUHBI.
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M3MepeHne KHHETUYECKON IHEPTHUM TeEIA 110
JUIMHE TOPMO3HOTO ITyTH.

OJKCIEPUMEHTAIIBHOE CPABHEHUE U3MEHEHUS
IMOTEHINAIIBHOW ¥ KWHETUYECKON YHEPTUN TeJla
[IPY JIBHKCHHUH 110 HAKJIOHHOW IIJIOCKOCTH.
OJKCIIEpUMEHTAJIbHAS IPOBEPKA 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTUU NIPH
CBOOOJHOM I1a/ICHUU.

[IprMeHeHne 3aK0Ha COXPAHEHUS MEXAHUYECKON
DHEPIUHU Uil pacuéra

[NOTECHIIMAJIbHOW U KUHETUYECKOM dHEPTUi Tea.
Pemenue 3a1a4d ¢ UCMOIb30BaHUEM 3aKOHA

COXpaHCHUA MEXaHUYECKOU OHCPIrun

HToro no pazaeny 40

Pasnen 2. Mexannueckue KoineOaHus U BOJTHBI
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2.1

MexaHnuueckue

KOJIe0aHus

KosebaTenpHOE IBUKCHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHMil: IEpHUO/I, 4aCcTOTa,
aMILTATYQ.
MaTteMaTH4eCKUil 1
MPY>KUHHBIN MasTHUKHU.
[IpeBpailieHre YHEPTUN NTPU
KoJ1e0aTeNLHOM JBHKCHUU.
3aTyxaronue KojieoaHusl.
Boiny>KeHHbIE KOJIeOaHusI.

Pe3onanc

Habmronenne KoeOauuii 1o JEUCTBUEM CHIT
TSOKECTH U YIIPYTOCTH U OOHAPYKEHHE MOT00HBIX
KOJICOaHMI B OKPYXKAIOIIEM MHUPE.

AHann3 KoJieOaHuii rpy3a Ha HUTH U Ha MPYKUHE.
OrnpeneneHre 4acTOThI

KOJIEOAaHUI MaTeMaTHYECKOTO U MIPYKUHHOTO
MasiTHUKOB.

Ha6nronenue n o0bsiCHEHNE SIBIICHUS PE30HAHCA.
VccnenoBaHue 3aBUCUMOCTH TIEPUOIA
KOJIeOaHM MTOIBEIIIEHHOTO K HUTHU TPy3a OT

JIJINHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TIEPHO1a KOJIeOaHmit
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Tpy3a.
HaoOmtonenue u o0Cy» 1eHre OIbITOB,
NIEMOHCTPUPYIOIINX 3aBUCUMOCTh TIEPHOIa
KoJIeOaHUI MPY>KUHHOTO MAasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH MPYKUHBI.

[[puMeHeHre MaTeMaTHYECKOTO U IPYKUHHOTO
MasiTHUKOB B Ka4eCTBE MOJEIICH /ISl OTMMCaHUS
KOJICOaHMI B OKPYXKAIOIIEM MHUPE.

Pernenwne 3a1a4, CBSI3aHHBIX C BHIYMCICHUEM WIIH
OIIEHKOW 4acTOTHI (Meprojia) KojaeOaHu

3mepenue yCKOpeHHsi CBOOOTHOTO MaeHUs
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2.2

MexaHN4YEeCKHUE BOJIHEI.

3BYK

8

MexaHN4€eCKHE BOJIHBI.
CBOIICTBa MEXAHUYECKUX
BOJH. [IpononsHbIE 1
nonepevyHble BOJHbL. J[JinHa
BOJIHBI U CKOPOCTb €€
[pacrpoCTpaHEHUs.
MexaHn4ecKue BOJIHBI B
TBEPIOM TeJIE, CEUCMUYECKHE
BOJIHBI.

3ByK. [ pOMKOCTB 3ByKa U
BbICOTA TOHA. OTpaxkeHue
3Byka. MHpa3Byk u

YIBTPa3BYyK

OOHapy>keHHe U aHaJIN3 BOJIHOBBIX SIBJICHHUH B
OKPYXKAIOIIEM MHUPE.

Ha6nronenue pacnpocTpaneHusl MPOIOTbHBIX U
MOTNEPEYHBIX BOJIH (HA MOJCIH) U
0OHapyKEHHE aHAJIOTUYHBIX BHJIOB BOJH B
npupo/ie (3BYK, BOJIHBI HA BOJE).
BrrarcneHme IMHBI BOJHBI U CKOPOCTH
pactpoCTpaHEHUs 3BYKOBBIX BOJIH.
JKCIIEpUMEHTAILHOE ONPEIECIICHUE TPAHUI]
JaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX KOJICOaHMIA.
Haburo1eHre 3aBUCHMOCTH BBICOTHI 3BYKa

OT 9acTOTHI (B TOM YHCIIE, C UCMOJIb30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTORB).

HaOmronenne u 00bsICHEHNE IBICHUS

AKYCTUYICCKOI'O pC30HAHCA.
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AHaJIN3 OPUTHHAIBHOTO TEKCTA, MOCBSAIEHHOTO
MCIIOJb30BAaHUIO 3BYKa (WM YIbTPa3BYyKa)

B TEXHUKE (IXOJIOKAIMSs, YIbTPa3BYK

B MEJUIMHE U Jp.); BHIIOJHEHHUE 3aJJaHU 110

TEKCTY (CMBICJIOBOE UTECHHE)

Hrtoro no pazneny
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Pasznen 3. DneKTpOMarHuTHOE MOJIE U 3JEKTPOMArHUTHBIE BOJTHBI
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3.1

SHCKTPOMaI‘HI/ITHOC
IIOJIC N
QJICKTPOMAriHuTHLIC

BOJIHbI

DIEKTPOMArHUTHOE TOJIE.
JJIeKTPOMArHUTHBIE BOJHBI.
CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH.
[[Ixana 3MeKTPOMarHUTHBIX
BOJIH. Mcnionb3oBanue
AIIEKTPOMATHUTHBIX BOJIH JJIsI
COTOBOM CBSA3U.
JNeKTpOMAarHUTHAs MPUPOJia
cBeta. CKOPOCTh CBETA.

BosHOBBIE CBOWICTBA CBETA

[locTpoeHue paccykaeHui, 000CHOBBIBAIOIIUX
B3aMMOCBS3b DJIEKTPUUYECKOTO U MAarHUTHOTO
ITOJIEN.

DJKCIEepUMEHTAIbHOE U3YYEHUE CBOMCTB
HIIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIE C
MOMOIIBI0O MOOUJILHOTO TelleoHa).

AHanu3 peHTI€HOBCKUX CHUMKOB Y€JIOBEYECKOTO
OpraHusma.

AHanu3 TEKCTOB, OMUCHIBAIOIIUX MPOSBICHUS
AIIEKTPOMArHUTHOTO U3ITyYEHUs B IPUPOJIE:
PKUBBIE OPTaHU3MbI, U3Ty4YeHUs HEOECHBIX Tel
(CMBICJIIOBOE UTEHHE).

Pacnio3HaBaHue U aHAINA3 PA3JIUYHBIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH B
TEXHHKE.

3ydeHne BOITHOBBIX CBOWCTB CBETA.

Pelenue 3a/1ay ¢ KCIOIB30BaHUEM (POPMYIT JJIs1
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JAJIUHBI

BOJIHbI 1 HaCTOTHBI CBETA

Hrtoro no pazneny
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Pasnen 4. CBeTOBbBIE ABIEHUS

10



4.1

3aKOHEI

pacrpocTpaHeHus CBeTa

JIyueBast Mmozienb cBera.

M cTOYHMKH CBETA.

I IpssmonmHeHOE
[pacpoCTpaHEHUE CBETA.
3atmenust ConHua v JIyHsl.
Otpaxxenue cera. [limockoe
3epKaJIo. 3aKOH OTPAKECHHUSI
CBETa.

[ Ipenomiienue ceera. 3aKOH
npenomieHus ceera. [lomHoe
BHYTPEHHEE OTPAXKEHHE CBETA.
lcrionbs30BaHUE MTOJIHOTO
BHYTPEHHETO OTPAXKEHUS B

OIITUYCCKHUX CBETOBOAAX

Hao0mtoneHue onbITOB, IEMOHCTPUPYIOIIUX
SIBJICHHE TPSMOJIMHEHHOTO pacIIpOCTPAHCHUS
cBeTa (BOZHUKHOBEHUE TEHU U MOIYTEHN),

U UX UHTEPIPETAIUs C UCTIOJIb30BAHUEM TTOHATHS
CBETOBOTIO JIyyYa.

OOBsICHEHUE U MOJICIIMPOBAHUE COJTHEUHOTO U
TTYHHOTO 3aTMEHHUM.

VccnenoBaHue 3aBUCUMOCTH yTJIa OTPAXKEHUS
CBETOBOTIO JIy4a OT yIJia maJcHusl.

M3yueHne CBONCTB N300paKeHUSI B TUIOCKOM
3epKaje.

HaOmronenne u 00bsICHEHNE ONBITOB

0 TOJYYCHUIO N300paKEHU B BOTHYTOM U
BBHITTYKJIOM 3epkajiax. Habmroaenue u
00BSCHEHHE ONBITOB IO MPEJIOMJICHHIO CBETa Ha
TPaHUIIE PA3IMYHBIX CPEJI, B TOM YHCIIE OTIBITOB C
MOJIHBIM BHYTPEHHUM OTPAKECHUEM.
VccnenoBanue 3aBUCUMOCTH yTJiia TPETOMIICHHS
OT yIJIa MaJicHUs CBETOBOTO JIyya Ha rpaHulIe

«BO3AYX—CTCKIIO».
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Pacrnio3HaBaHue SIBICHUN OTPAKEHUS U
[MPEJIOMJICHUSI CBETA B IOBCETHEBHOM KU3HMU.
AHanu3 1 00bICHEHHE SABJICHUS OIITUYECKOrO
MUpaxa.

Pemenue 3a1a4 ¢ UCIOJIL30BaHUEM 3aKOHOB

OTPAXKCHUA U IIPCIIOMJICHHA CBETA
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CBCTA B CIICKTP

B criekTp. OnbITel HhtoTOHA.
CnoskeHHe CTIeKTPaJIbHbIX

nBeTOB. Jucnepcus cera

4.2  JIuH3BI M ONITUYECKHE Jlunza. Xox mydeli B muH3e.  [[lomydeHue n300pakeHU ¢ TTOMOIIBIO
nprOOpbI OnTuyeckas cucreMa coOuparolel U paccenuBaroIIeH JINH3.
(doToannapara, MUKpockona u |OnpeaeneHue GOKyCHOTO pacCTOSIHUS U
Teneckomna. I'ma3 kak ONITUYECKOU CUJIBI COOMpArOIIel JTUH3bI. AHAIN3
ONTUYECKAsI CUCTEMA. yCTPOMCTBA U NPUHLIMIIA AEUCTBUSI HEKOTOPBIX
bau30pyKocTh U ONTUYECKUX NMPUOOPOB: (poToanmnapara,
NanbHO30PKOCTh MUKpPOCKOIIa, TEJIECKOMA.
3yyeHre MOIeu Iia3a Kak ONTHYECKON
cUCTeMbl. AHANU3 SIBICHUI OJIU30PYKOCTH U
NaJIbHO30PKOCTH, IPUHIIUNA JEHCTBUS
OUYKOB
4.3  |Paznoxxenue Oenoro PasnoxxeHue 6emoro ceera Haburoienue pasnokenus 0enoro cBeTa B

CIEKTP.

HaOmronenne u 00bsICHEHNE ONBITOB

0 TIOJTyYECHUIO OEJIOTO CBETa MIPH CIOKCHUH
CBETa Pa3HbIX IIBETOB.

[IpoBeneHme 1 0OBSICHEHUE OTIBITOB

10 BOCIIPUATHUIO LIBETA IPECAMCTOB IIPU UX

HaOJII0/ICHUH Yepe3 [IBETOBbIC (PUIBTPHI (IBETHBIC
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OYKH)

Hroro o pazneny
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Paznen 5. KBaHTOBBIE IBIICHUS

5.1

Hcnyckanue u
MOIJIOIICHUE CBETA

ATOMOM

OnbiTel Pezepdopna u
[JIaHETapHAasi MOAEIb aTOMa.
Monens atoma bopa.

lcnyckaHue U MOIJIOIIEHNE

OO6cy>xaeHue 1enu onsIToB Pesepdopaa no
MCCIICIOBAaHUIO ATOMOB, BBIJIBI)KCHUE
THIIOTE3 O BO3MOXHBIX PE3yJIbTaTax OMbITOB

B 3aBUCHUMOCTH OT IIPCAIOJIaracMoro CTpoCHuA
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cBeTa atToMoM. KBaHTEI.

JInnenyaTeie CIEKTPbI

aTOMOB, (POPMYyJIMPOBAHKE BEIBOJIOB W3
PE3yJIbTATOB OIBITOB.

OO06cy>x1eHre TPOTUBOPEUHM TITaHETAPHOM
MOJIEJIM ATOMa ¥ OCHOBAHUM ISl THIOTE3BI bopa
0 CTaIlMOHAPHBIX OPOUTAX DJIEKTPOHOB.
HaOroneHne CIiomHbIX U JIMHENYATBIX
CIIEKTPOB M3JTyUEHUS Pa3JINYHBIX BELIECTB.

OObsiCHEHUE JIMHENYAThIX CIIEKTPOB U3ITYUECHUS
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0.2

CTpOCHI/IC aATOMHOT O

sIIpa

PannoakTuBHOCTB. Alb(a-,
OeTa- 1 raMMa-U3TydCHHS.
CtpoeHre aTOMHOTO sipa.
HyxnoHHas MOz€sIb aTOMHOTO
sapa. M30TomsL.
PannoakTuBHEIE
npespaeHus. [lepuon

MoJtypacrnaaa aTOMHBIX JIEp

OO0cyk1eHrne BOZMOXKHBIX THIIOTE3 O MOJICIISAX
CTpOCHHS sIIpa.

Omnpenenenue coctaBa saep Mo 3aJaHHBIM
MaCCOBBIM H 3apsIIOBBIM YHCIIaM U

0 TMOJIOKEHUIO B IEPHOIUIECKON CUCTEME
DIIEMEHTOB.

AHann3 N3MEHEHUS COCTaBa SApa U ero
MOJIOKEHUS B IEPUOTUUECKON CUCTEME TIPH Ol
PaMOaKTUBHOCTH.

VccnenoBadue TPEKOB O-9aCTHI] IO TOTOBBIM
dboTorpadusm.

OOHapykeHHe 1 U3MEPEHUE PATUAITIOHHOTO
(dboHa ¢ MOMOUIBIO TO3UMETPA, OIICHKA €TO0
MHTCHCUBHOCTH.

AHayn3 OMOJIOTMYECKUX M3MEHEHNH,

V3TyYEHU .
Vcnonb30BaHKue palMOAKTUBHBIX U3Ty4YCHUN

B MEIUIIMHE

IMPOUCXOAINUNX 1O I[GIZCTBPICM pPaaAnOAKTUBHBIX
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5.3 [SlmepHbie peakiuu 7

AnepHbie peakyuu. 3aKOHbI
COXPaHEHHUS 3apsIA0BOTO U
MacCOBOTO YHCEN. DHEPIUS
CBSI3U aTOMHBIX sifiep. CBs3b
Macchl M SHEpruu. Peakuun
CUHTE3a U JCJICHUS SIEP.
Wctounuku sHeprun ConHua
W 3BE3]1. SlepHas SHepreTuka.
JlelicTBUSL paAMOaKTUBHBIX
V3Ty4CHUN

Ha JKMBbBIC OPraHU3MbI

Pemenue 3a1a4 ¢ UCIOJIL30BaHUEM 3aKOHOB
COXPaHEHHSI MACCOBBIX U 3apsIAOBBIX YMCET HA
ONPEAECICHUE PE3YIbTATOB SJICPHBIX PEAKIIUN;
aQHaJIM3 BO3MOKHOCTH MJIA HEBO3MOXKHOCTH
SIIEPHOU pEaKIUH.

OlLieHKa YHEPIUK CBS3U SAJIEP C UCIIOIB30BAHUEM
(bopMyIibl DHHIITEHHA.

OO06cy>x1eHue TIePCIIeKTUB UCTIOIb30BaAHUS
YIIPaBJISIEMOT0 TEPMOSIEPHOTO CHHTE3A.
OO06cyXIeHrEe TPEUMYIIIECTB U IKOJIOTHIECKUX

Npo0sieM, CBSI3aHHBIX C SJIEPHON SHEPreTUKOM

lToro no pazneny 17

[ToBTOpUTENHEHO-00001AIOIINI MOTYITH
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[ToBTOpEHUE U
00001IeHNEe
coAEpKaHUs Kypca

(bu3uku 3a 7-9 Kkinacchbl

CucremaTu3zaius u
0000111eHIE TPEAMETHOTO
CoJlepKaHUs U OTbITa
NMesTeIbHOCTH,
MpUOOPETEHHOTO

MpU NU3YYCHUH BCETO Kypca
(13K OCHOBHOT'O OOIIIETO
0Opa3oBaHMUs.

[TonroroBKa K OCHOBHOMY
roCyJapCTBEHHOMY
PK3aMeHy 10 (DU3HKe st
0OyJarommxcs,
BBIOpPABIINX ATOT Y4EOHBII

npeaMeT

BrlinonHeHne y4eOHbIX 3aJaHul, TPeOyoIuX
JIEMOHCTPAIIMA KOMIIETCHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYHYIO
PAaMOTHOCTb:

MPUMEHEHUS MTOTYYSCHHBIX 3HAHUM JIJIS1 HAYYHOTO
00BbsICHEHUS (PU3UYECKUX SBJICHUHN B

OKpY Kalolllel Mpupo/e,

B ITOBCETHEBHOM KU3HU U BBISBIICHUS
(bU3UYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTUH;

MPUMEHEHUSI OCBOCHHBIX

HKCIIEPUMEHTAIbHBIX YMEHUN

TUTSI ICCIIeIOBaHUS (DU3UYECKUX SIBJICHUH, B TOM

YKCIIC OJIA IIPOBEPKU T'MIIOTE3
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Y BBISIBIICHUSI 3AKOHOMEPHOCTEM.

Pelienre pacu€THBIX 3a/1a4, B TOM YHKCIIE
Mpeanoiaralolnx UCnoib30BaHue GU3NIECKUX
MOJIEJIEN 1 OCHOBAHHBIX Ha COJICPKaHUU
Pa3IMYHBIX Pa3AesioB Kypca QU3HKU.
BolnonHeHe 1 3alMTa rPYIIOBbIX WU
MHIUBUIYAJIbHBIX TPOEKTOB, CBSI3AHHBIX C

coJiepKaHuEM Kypca PU3NKU

Toro mo pasaemny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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