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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma no ¢u3rke Ha ypOBHE OCHOBHOTO O0IIET0 00pa30BaHUs COCTaBIIEHA
Ha OCHOBE MOJIOKEHUI U TpeOOoBaHUM K pe3yJibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOM 00Opa3zoBarenbHON nporpammsl, npeacrapieHHbIx B DI'OC OO0, a Takxe ¢
yaétoM enepanbHOil pabodeit mporpaMmbl BocniuTanus W KoHmenmy nmpemno1aBanust
ydueOHoro npeameta « Du3nKay.

CopepxaHue mporpaMmbl 10  (U3MKE HaNpaBlIeHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTHM OOYYalOIIMXCS W OpraHU3alldi0 HU3yueHUs
¢u3uK Ha JEATeNbHOCTHONM oOcHOBe. B mporpamme mno ¢u3uke y4UHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro rmnpeaMera B peanuzaiuu TpedoBanuit ®I'OC OO0 «k
IUIAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOyYeHHs, a Takke
MEXIPEIMETHbIE CBSI3M E€CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHusl.

OObpazoBatenbHas mporpamma ydeOHoro mnpeamera «Dusnka» peanusyercs ¢
UCIIOJIb30BaHUEM OOOpYJOBaHUSI IIEHTpa O0Opa30BaHUSl €CTECTBEHHO-HAYYHOU U
TEXHOJIOTUYECKON HarpaBiieHHOCTH «Touka pocta». Mcnonb3oBaHue 000pyI0BaHUS
LIEHTpPa €CTECTBEHHO-HAYYHOU M TEXHOJOTMYECKOW HAmpaBIIEHHOCTH «Touyka pocray
MO3BOJIIET CO3/aTh YCIOBHUS: - Juisl obOecriedyeHUs] 3(PPEKTUBHOTO TOCTHXKEHUS
o0pa30BaTeNbHbIX PE3yJIbTATOB OOYUYAIOIIUMUCS MO Mporpamme y4eOHOro IMpeamMera
«Dusukay - A yrayOna€HHOTO W3yYeHHsl mpeameTra - s (OpMHUpPOBAHUS
U300peTaTeNbcKOoro,  KPEaTUBHOIO,  KPUTHYECKOTO  MBIIUICHUS,  Pa3BUTHUSA
GyHKIIMOHATIBFHOW TPAMOTHOCTU Y OOYYaroNIuXcs, B TOM YHCIIE €CTECTBEHHOHAYYHOU
u martematudeckoil. I{udposas maboparopusi KapAMHAIBHBIM 00pa3oM H3MEHSET
METOJIUKY M COJACpKAHHE SKCIEPUMEHTATHLHOW NEATEIBHOCTH W TOMOTAaeT PEIIUTh
BBIIIICTIEpeUnCIIeHHbIe poOaembl. [IIupokuii criekTp MUQpPOBLIX JATYUKOB MO3BOJISET
yYalmMcsl 3HAKOMHUTBCS C TapamMeTpaMu (PU3NYECKOro SKCIIEPUMEHTa He TOJIBKO Ha
KaueCTBEHHOM, HO ¥ Ha KOJMYEeCTBEHHOM ypoBHEe. C momoipl0 mudpoOBOH
7a060paTOpU MOXHO TPOBOAUTH JJIUTEILHBIN JKCIEPUMEHT Jake B OTCYTCTBHUH
sKcIiepuMeHTaropa. [Ipu 3ToM u3MepsiemMble JaHHBIE W PE3yNbTaThl WX 00pabOTKU
OTOOpaXKaroTCsi  HEMOCPEACTBEHHO HAa JKpaHe Kommblorepa. B mpouecce
dbopMHUpOBaHUS OKCIEPUMEHTAIBHBIX YMEHMM 10 (U3MKe ydYaluiics Yy4duTcs
MPEACTaBIATh MHPOPMAIMIO 00 HMCCIIEOBAHWU B YETHIPEX BHUAAX: B BEepPOAIBHOM:
OMHCHIBATh  SKCIIEPUMEHT, CO3/1aBaTh  CJIIOBECHYIO  MOJEJb  OKCIEPUMEHTA,
(GUKCHpPOBAaTh BHUMAaHUE Ha M3MEPSEMBIX (PU3NUECKHX BEIWYMHAX,TEPMUHOJIOTHH; B
TAOJMIMYHOM: 3aIIOJIHATH TaOJHIIBI JaHHBIX, JISKAIIUX B OCHOBE TIOCTPOCHUs TpaduKOB
(mpu 3TOM y Yy4aIIMXCS BO3HHUKAET TIEPBUYHOE IMPEACTABICHHE O MacmTadax
BEJTUYMH); B rpad)UueCKOM: CTPOUTH TPaUKHU MO TaOJIMYHBIM JIAHHBIM, YTO MO3BOJISIET
NepeTH K  BBABIDKEHUIO THIOTE3 O  XapakTepe 3aBUCUMOCTH  MEXIY
duznyeckuMuBEeIMUMHAMU (TIPU  3TOM YUYUTENb [IOKa3bIBaeT TMPEUMYINECTBO B



BU3YaJIM3aI[MH 3aBUCUMOCTEN MEXTy BEJIMYMHAMH, HATJIITHOCTh U MHOTOMEPHOCTD); B
aHAJTUTUYECKOM (B BHUJI€ MAaTEMaTHMYECKUX YPAaBHEHUH): MPUBOAUTH MaTEeMaTUYECKOE
ONMCAaHHE B3aUMOCBS3M (PU3MUECKUX BEIMYMH, MareMaTHueckoe o0oOmieHne
MOJly4YEHHBIX pe3yibTaToB. LludpoBbie nabopaTOpUM MO3BOJSIOT CYLIECTBEHHO
KOHOMUTH BpEMsi, KOTOPOE MOKHO MOTPATUTH HAa (OPMUPOBAHUE UCCIIETOBATEILCKUX
YMEHUM y4YaluXcs, BBIPAXKAIOMIMXCA B CICAYIOMUX JIEHCTBUSAX: OIpEJeICHUE
npoOJieMbl; TIOCTAaHOBKA WCCIICJIOBATENLCKOM 3a7aud; IUIAHUPOBAHHE, pEIIeHUE
3aJa4u, BBIABM)KCHUE TUIIOTE3, IOCTPOECHUE MOJENEH, SKCIepuMeHTalbHas poBepKa
TUIOTE3.

[TporpamMMa no ¢u3Mke ycTaHaBIUBAET paclpe/esieHne y4eOHOro MaTtepuala 1o
rogaM oOyudeHus (MO Kjaccam), NpeajaraerT NPUMEPHYIO TOCIIEI0BATEIbHOCTD
U3YyYCHUS TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COACPXKAHUS U y4ETe
BO3PACTHBIX 0COOEHHOCTEN O0YHArOIINXCS.

[Iporpamma mo ¢usuke paspadoTaHa C METbI0 OKA3aHUSI METOAMYECKON MTOMOIIN
YUUTENIO B CO3/IaHUU paboueii mporpaMMbl 0 y4eOHOMY IIPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOUIUM IS €CTECTBEHHO-HAYUYHBIX YUeOHBIX
IPEIMETOB, MOCKOJIBKY (PU3NYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBICHHIA,
U3y4aeMbIX XUMHEH, Ouosnorueii, actpoHomueil u usnueckoi reorpaduei, BHOCUT
BKJIaJ] B E€CTECTBEHHO-HAYYHYIO KapTHHY MHUpA, MPENOCTaBIseT HaumOojee SICHbIe
oOpa3ipl MPUMEHEHUS HAay4YHOTO METO/a IO3HaHUs, TO €CTh CHocoba MOTy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OnHa W3 TIaBHBIX 3a1ady (U3MYECKOTo 00pa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHMsi COCTOMT B (OPMUPOBAHUHM €CTECTBEHHO-HAyYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne Gpu3nku Ha 6a30BOM YpOBHE MPEIOJIAracT OBJIAJCHHUE CIECTYIOIIUMHU
KOMITIETEHTHOCTSIMH, XapaKTepU3yIOIIUMHU €CTECTBEHHO-HAyYHYIO IPaMOTHOCTb:

e HAY4YHO OOBSACHSATH SIBICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;

e UHTEPIPETHPOBATh JaHHBIC U HCIOJIb30BaTh HAYYHBIEC J10KA3aTEIbCTBA
U1l IOJTyYeHUS BBIBOJIOB.

Ilenn w3yuyeHus (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUS
onpenenensl B Kouuenumum mnpenonaBanus yueOHoro mpenMera «®Pusuka» B
oOpa3oBaTenbHbIX opraHuzanusax Poccuiickoit denepaiuu, peaqu3yonMX OCHOBHbBIE
oOmieo0Opa3oBarenbHble  MpOrpamMmbl,  yTBEpKACHHOW  pemenueM  Kosieruu
MunuctepcTBa npocenieHus: Poccuiickoit ®enepanun (mpotokoit ot 3 aexadbps 2019
r. Ne TIK-4BH).

Hean usyyenus pusuku:

e TMpHOOpEeTEeHHE UHTEpeca M CTPEMJICHHA OOydYaromMXCsi K Hay4dHOMY

U3yUYEHHUIO TPHUPOJABbI, pPa3BUTHE WX WHTEIUIEKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEM;



pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJE MO3HaHWS U (HOpMHpOBAHHE
UCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAKOIIUM SIBIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTaTa M3y4eHHUs OCHOB
CTpOECHHS MaTepuu U QPyHAaMEHTaIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHE TPEACTABICHUN O poiau (GU3MKH AN Pa3BUTUSA JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUM 0 BO3MOKHBIX cdepax Oynyien
npoecCUOHANILHON JESTENbHOCTH, CBA3aHHOM C (U3HMKOM, MOArOTOBKA K
nanbHeneMy o0y4eHHIO B 3TOM HaIlpaBJICHUU.

JlocTrxeHne 3TUX LeNeil MporpaMMbl 1Mo (pU3uKe Ha yPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHMs 00ECIIEUNBAETCS PELICHUEM CIEAYIOIUX 3a4a4.

npuoOpeTeHNe 3HAaHUKM O TUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXAHUUYECKHUX,
TEIUTOBBIX, JIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHue YMEHUH ONUCHIBATh M OOBICHATH (PU3UUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM TOJTYUYEHHBIX 3HAHU;

OCBOGHHME METOJIOB  pCIICHUs MPOCTEHIMX  pacu€THBIX 3amad ¢
UCTIOJIb30BaHUEM buznyecKux MOJIETICH, TBOPUYECKUX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE yYMEHMI HAOMIOAAaTh MPUPOAHBIE SIBICHHUS M BBIMOIHITH OIBITHI,
nabopaTopHble  pabOTBI U JIKCIIEPUMEHTAJIbHBIE  WCCICAOBAHHUS  C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PHUOOPOB;

ocBoeHHE TpUEMOB paboThl ¢ uH(pOpMammel (U3NYECKOTO COACPKAHMS,
BKJItOUasi MH(OPMALIMIO O COBPEMEHHBIX JOCTHKEHUSAX (U3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHKE HH(POpMAIIUY;

3HaKOMCTBO cO chepamu MpoeCcCHOHATBHON AESITENTFHOCTH, CBS3aHHBIMH C
(GU3UKON, U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTHKCHHSIX
(bu3nYeCKOl HayKH.

Ha wusyuenue ¢usuku (0a30BbIi ypoBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

obpasoBanms otBoauTcs 204 yaca: B 7 kimacce — 68 dacoB (2 yaca B Hemeno), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacos (2 yaca B Henelno). B 9
Kiacce (u3Mka MOXKET u3ydaTbcss B oObeme 3 yacoB B Heaemo (102 ugaca) mpu
HAJIMYUHA BO3MOXKHOCTH YU4€OHOTO TUTaHA MTKOJIB.

[Ipennaraemplii B mporpamme mno ¢u3MKe NepeyeHb JabOopaTOpHBIX paboT U
OTBITOB HOCUT PEKOMEHJATENIbHBIN XapaKTep, YUYUTENb JieJaeT BbIOOp MpPOBEICHUS
Ja00paTOpPHBIX pabOT M ONBITOB € Y4Y€TOM HWHIAUMBHIYaJIbHBIX OCOOCHHOCTEH
0o0ydJaromuxcsi, CIMUCKa AKCIEPUMEHTAJIbHBIX 3aJaHul, TpeIaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3MKe.



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Paszpnen 1. ®usuka u eé posib B NO3HAHUM OKPYKAIOIIEro MHPA.

@duszuka - Hayka o npupoae. fBnenus npuponbl. DPu3nUECKUE SBICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3mMepenue ¢usznueckux BenuuuH. Ousndeckue npudopsl.
ITorpemnocTs n3MepeHuil. MexayHapoHas CUCTEMA €UHHIL.

Kak ¢usuka u  JApyrue  eCTeCTBEHHbIE  HAyKM  H3Y4alOT  MPUPOIY.
EcTtecTBeHHO-Hay4YHBII METOJ| MMO3HAHUA: HAOJIOJIEHUE, TOCTAHOBKA HAyYHOTO BOIIPOCA,
BBIJIBUJKEHUE TMIOTE3, SKCIIEPUMEHT IO MPOBEPKE T'MIIOTE3, OOBICHEHUE HAOIII01aEMOT0
apieHus. Onucanue GU3NUECKUX SIBJICHUN ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpayuu (¢ ucnonv3oeanuem 000py006aHuUs UEHMpPA eCMeECmEeHHO-
HAYYHOU U mexHonozuueckou nanpaesnennocmu «Touka pocman).

1. MexaHu4eckue, TEIUIOBbIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @usnyeckue NpuOOpPel U MpoLeAypa NPAMBIX HM3MEPEHUN aHAJIOIOBBIM U

1u(GpPOBBIM TIPUOOPOM.

Jlabopamopnvie padomvr u onvimsl (C UCNONL3OBAHUEM 00O0PYOOCAHUA UEHMPA
ecmecmeeHHO-HayYHOU U mexHonozuueckou nanpaeiennocmu « Touka pocmay).

1. OmnpeneneHue LEHbI AIEHUS IKaJIbl U3MEPUTENBHOTO IpUbopa.

2. N3mepeHune pacCTOSAHUU.

3. H3Mmepenue o0bEMA KUAKOCTH U TBEPJOTO TEA.

4. OmnpeneneHue pa3MepoB MabIX Tell.

5. M3Mmepenue temieparypbl NPU IMOMOLIM XUIAKOCTHOTO TEPMOMETPA M JATYUKA

TEMIIEpaTypBbl.
6. IIpoBenenue mccienoBaHus O MPOBEPKE TMIIOTE3BI: JAJBbHOCTD IMOJETA MIAPUKA,
MYIIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIle, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. [lepBoHauyajibHbIe CBeJICHUS 0 CTPOCHUM BelllecTBA.

CrpoeHue BelecTsa: aTOMbl U MOJIEKYJIbI, UX pasMepsl. ONbIThI, JOKa3bIBAIOIINAEC
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxeHue yactul BemecTBa. CBsA3b CKOPOCTH JBMXKEHHS YACTHI] C TEMIIEPATYpPOIl.
bpoynoBckoe nBmwxkenne, nuddysus. BzanmonelicTBre yacTuIl BEMIeCTBa: MPUTIKECHUE H
OTTAJIKMBAHUE.

ArperaTHble COCTOSIHMSI BEIECTBA: CTPOEHUE Ta30B, MXXUAKOCTEM U TBEPIBIX
(kpucTauInyeckux) Tesl. B3auMocBA3bp MEXIy CBONCTBAMHU BEIIECTB B  Pa3HBIX
arperaTHpIX COCTOSIHMSIX M HMX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOGeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

emoncmpayuu (¢ ucnonv3zoéanuem 000py006aHUAs UEHMPA eCMECHEEeHHO-
HAY4HOU U mexHo102u4ecKkoil nanpagnennocmu « Touka pocmay).

1. HaGmionenue OpOyHOBCKOTO JBUKECHHS.



2. Habmonenue nuddyszun.
3. HaOmionmenue siBneHui, OOBSICHSIOMMXCS TMPUTSHKEHUEM WIH OTTAIKHBAHUEM
YacTHIl BEIIECTBA.
Jlabopamopnsie pabomusl u onvimel (C UCNOIb30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-HAYUHOU U mexXHo102uuecKoil nanpagenennocmu « Touxa pocmay).
1. OneHka nruaMeTpa aToMa METOJIOM PSIOB (C HCTIONB30BaHueM (GoTorpaduii).
2. OmBITHI 110 HAOJIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B.
3. OmnbITEI MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSHKEHUS.
Pa3nen 3. /IBuskeHue U B3aUMoO/IeCTBHE TeJl.
Mexannueckoe nBuxkeHrne. PaBHOMepHOE M HEpaBHOMEpHOE ABUKEHHE. CKOPOCTb.
CpenHsisi CKOpOCTh TPU HEPABHOMEPHOM JBHKEHUU. PacU€T myTH U BpEMEHHU JIBUKECHUS.
SIBnenuie uHepMu. 3aKOH MHEpUUU. B3auMojielicTBue Tel Kak MpUYrHA U3MEHEHUS
CKOpPOCTH JBUKEHHMS Tel. Macca kak Mepa HHEpTHOCTH Teia. [lmoTHOCTh BemecTBa. CBs3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEILIECTBA.
Cuita Kak XapakTepuCTHKa B3auMoneucTBusa Ten. Cuia ynpyroctd U 3akoH ['yka.
N3MepeHue cuiibl ¢ TOMOINIBIO JUHAMOMETpA. SIBJI€HUE TATOTEHUS U cuiia TskecTu. Cuiia
TSOKECTH Ha Apyrux raHerax. Bec tena. HeBecomocTs. CiokeHHE CUJI, HAIPABICHHBIX
1o ogHoOM npsiMoi. PaBHoneicTBytomas cui. Cuna tpeHus. TpeHrue CKOJIbKEHU U TPEHUE
MOKOA. TpeHne B IpUPOJIE U TEXHUKE.
Jemoncmpayuu (¢ ucnonv3zoeanuem 000py006aHus UeHMpPA eCmecmeeHHo-
HAYYHOU U MexXHO102udecKoil hanpagiennocmu « Touka pocmay).
1. HabnrogeHme MexaHMUECKOTO JIBIKCHUS TETa.
N3Mepenne ckopoCTH NMPSAMOJIMHENHOTO JBUKEHHS.
HaGntonenue siBneHust MHEPIUU.
Hab6nronenue n3aMeHeHns1 CKOPOCTH TIPH B3aUMOJICHCTBUY TE.
CpaBHeHHE Macc N0 B3aUMOJICHUCTBUIO TEN.
CroxeHune CHl, HallpaBJICHHBIX IO OJTHOW MPSMOM.
Jlaéopamopuble pabomel u onvimosl (¢ ucnovbzoeanuem 060pyoosanus yeHmpa
ecmecmeeHHO-HAYUHOU U mexXHo102uuecKoil nanpagenennocmu « Touxa pocmay).
1. OmnpenenieHre CKOPOCTH PABHOMEPHOTO ABMKEHHUS (IIapHKa B AKUJKOCTH, MOJIEIN
ANEKTPUIECKOTO aBTOMOOMIIS ¥ TaK Jajiee).

2. OmpepeneHre CpelHEW CKOPOCTH CKOJIBKEHHMS Opycka WM IIapuKa 110
HAKJIOHHOM TJIOCKOCTH.
OnpeneneHue mIOTHOCTU TBEPIOTO TENA.

4. OmbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopMaiiuu) npyKUHbI
OT IPUJIOKEHHOU CUJIBL.

5. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbI TPEHHUS CKOJIBKEHUS OT Beca
TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, s KUAKOCTEH U ra3os.

JaBnenne. CnocoObl YMEHBIUIEHUSI WU YyBEIWYEHUs JaBiieHus. J[laBieHue rasa.
3aBUCHMMOCTD JIaBJICHHS raza oT o0bEma, Temmepatrypsl. [lepenaya naBieHust TBEPABIMU
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TeJaMH, JKAJIKOCTAMM UM Trasamu. 3akoH Ilackama. IIHeBMaTnyeckue MalllUHBIL.
3aBUCHUMOCTh  JIaBJICHUS JKUAKOCTH OT TiayOuHBL. ['mapoctatuyeckuit mapajaokc.
CooOuraromuecs cocypl. [ napaBnuyeckiue MeXaHU3MbI.

Atmocdepa 3emmnm u  armochepHoe gaBieHue. [IpuumMHBI  CylIecTBOBaHUS
BO3AyLHON 000s0uku 3emnu. OnsiT Toppuyennu. U3mepenue atMochepHOro 1aBieHusI.
3aBUCHUMOCTh aTMOC(EPHOTO AABJICHUS OT BBICOTHI Haja ypoBHeM Mops. IIpuGopsr mis
U3MEepeHus aTMOC(HEPHOTO JaBICHHUS.

JleyicTBME KUAKOCTM M Ta3a Ha IOIPYKEHHOE B HMX TeNO. BeITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu (¢ ucnonv3zoéanuem 000py006aHUs UEHMPA eCMECHEEeHHO-
HAYYHOU U mexHono2uueckou nanpaenennocmu «Touka pocman).

1. 3aBUCHUMOCTbH JABJICHMS ra3a OT TEMIIEPATYPHI.

Ilepenada naBiueHus KUAKOCTBIO U Ia3oM.

CooOuiaromuecs cocyapl.

['mppasnuueckui npecc.

[IposiBneHne neicTBust aTMOC(EPHOTO JABICHUS.

3aBUCHUMOCTh BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTH Tena U
IIJIOTHOCTH KM JIKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM JKUKOCTH.

YcnoBrue naBaHWs TeE: IUIABAHUE WA IOTPYXKEHUE TEN B 3aBUCHUMOCTH OT
COOTHOILIEHHMSI TUIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnvie pabomer u onvimsl (c UCnOIb306AHUEM 000PYOOBAHUA UEHMPA
ecmecmeeHHO-HayYHOoU U mexHonozuueckou nanpaeiennocmu « Touka pocmay).

1. HccnepoBanue 3aBUCHMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyxkEHHOU B

KUJKOCTb YaCTH TEJIA.

2. OmpepneneHre BBITAIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B
KHUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTM BBITAJIKHUBAIOLIECH CHJIBI, JCHCTBYIOLIEH Ha TEJIO B
KUAKOCTH, OT MacChl TeJa.

4. OmbITBI,  JEMOHCTPUPYIOIIME  3aBUCMMOCTh  BBITAJIKMBAKOIIEH  CHJIBI,
JCHCTBYIOIIEH Ha TENO B )KUJIKOCTH, OT 00bEMA MOTPyKEHHOM B KUAKOCTh YaCTU
TeJa U OT IJIOTHOCTY KUJIKOCTH.

5. KoncrtpyupoBanue apeomeTpa WM KOHCTPYMPOBAaHHE JIOJKH U OIPEICIICHHUE €€
IPYy30I0ABEMHOCTH.

Pa3pnen 5. PaGoTra 1 MOIIHOCTB. JDHEpIrUs.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HAKIOHHAs IUIOCKOCTh. [IpaBuio paBHOBecus
peluara. llpuMeHeHue mnpaBuiia paBHOBECUs pblyara K OJOKY. «30JI0TO€ NPAaBUIIO»
mexanuku. KITJ[ mpocTeix Mmexann3moB. [IpocTeie MexaHu3Mbl B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunernueckas U noreHunanbHas sHeprus. [IpeBpamienue
OJIHOTO BHJIa MEXaHUYECKOM SHEPIUH B APYTON. 3aKOH COXPAHECHMS SJHEPIUHU B MEXAHUKE.
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Hemoncmpayuu (¢ ucnonvzoeanuem o000pyo006aHus WeHmMpPa ecmecmeeHHo-
HAYYHOU U mexHono2uueckou nanpaenennocmu «Touka pocman).
1. I[Ipumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie pabomusl u onvimel (C UCNOIb30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-HAYUHOU U mexXHo102uuecKoil nanpagenennocmu « Touxa pocmay).
1. Ompenenenne pabOTHI CWIBI TPEHHS TPU PABHOMEPHOM JBIDKCHHH TeJa IIO0
TOPU30HTAIBHON IOBEPXHOCTH.
2. HccnenoBaHue yclIOBUM PaBHOBECHS pblyara.
N3amepenune KITJ[ HakIOHHOM TIJIOCKOCTH.
4. H3yudeHHe 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

8 KUIIACC

Pa3nea 6. TenioBbIe AABJIeHHUS.

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO--KHHETHYECKOW TEOPHHM CTPOCHUS BEILECTBA.
Macca u pazMepsl aTOMOB U MOJIEKYJ. ONBITHI, IOATBEPKIAIOIIHAE OCHOBHBIE ITOJIOKEHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monenn  TBEpAOro, KUAKOTO M Ta3000pa3HOTO  COCTOSIHMM — BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. O0bsICHEHHE CBOWCTB ra3oB, )KUIKOCTEN U TBEPIBIX
TE€JI HAa OCHOBE IOJOXECHHM MOJEKYJSIPHO--KUHETHYECKOM Teopuu. (CMaduBaHHE U
KalWJUBIPHBIC ABJIEHUSA. TeIIoBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsA3b TeMIEpPATypbl CO CKOPOCTBbIO TEIUIOBOIO ABUKEHHUS YACTHII.
Buytpennsas sneprus. CrnocoObl M3MEHEHUsT BHYTPEHHEW HHEpPruM: TeIulonepenavya u
coBepuieHHe paboThl. Bupl Teruionepenaun: TEIONPOBOAHOCTb, KOHBEKIIMS, U3JIyUYEHUE.

KonnuecTBo TemnoTel. Y ienabpHasi TEMI0EMKOCTh BEIIECTBA. TemI000MEH U TEIIIOBOE
paBHOBecHe. YpaBHeHHE TerjoBoro Oamanca. IlmaBneHue ©  OTBepaeBaHHE
KPUCTAJUTMYECKUX BEUIECTB. YJedbHas Temjaora miaBieHus. [lapooOpazoBanue wu
koHaeHcauus. Mcnapenne. Kunenue. Y aenpHas tennora napoodpazoBaHusi. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT aTMOC(EPHOTO JaBJICHHUS.

BiaxxHOCTB BO3yXA.

DHeprus TOIIMBA. Y AeNbHAS TEIIOTa CTOPAHMS.

[Tpunuummner pabotel TeruoBeix apurateneid KIIJI temnoBoro nsuratens. TemnoBsie
JBUTATENIN U 3aIIATA OKPYIKAIOIIEH CPEBl.

3aKOH COXPAHEHMS U NPEBPAILEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Hemoncmpayuu (¢ ucnonv3oeanuem 000py006aHus UEeHMpPA eCMeECmEEeHHO-
HAYYHOU U mexHonozuueckou nanpaesnennocmu « Touka pocman).

1. HaGmoneHnne OpOyHOBCKOTO TBUKCHHS.

2. Habmonenue nuddyszun.

3. HaOmroneHue siBjaeHU cMauyuMBaHUs U KalWUISIPHBIX SIBJICHUI.

4. HabGmroneHue TEmIOBOro paciiupeHus Tell.

5. V3meHenue pfaBieHHs] Ta3a MpPU H3MEHEHHMH OO0bEMa M HAarpeBaHUM WIIU

OXJIQXKICHHH.



6. IIpaBuna usmepeHus TemMnepaTypsl.

7. Bugel Tennonepenaymu.

8. OxmaxaeHue mpu COBEPIICHUU paOdOTHI.

9. HarpeBanue nipu coBepiiieHur pabOThl BHEIIHUMH CUJIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HabnroneHnue KureHus.

12. HabmioeHne mocTosHCTBA TEMIIEPATyPhl PH TIIABICHUH.

13. Moaenu TEeIJIOBEIX ABUTaTEIICH.

Jlabopamopnsie pabomusl u onvimel (C UCNOIb30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-HAYUHOU U mexHo102uuecKoil Hanpaenennocmu « Touxa pocmay).

1. OmbITHI IO OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJISIPHOTO TTPUTSHKCHHUSI.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

3. OnbITel MO HAOTIOJIEHUIO TETJIOBOTO PACHIMPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX

Tedl.
4. OmnpeneneHue AaBICHUS BO3AyXa B OaUIOHE IIMPUIIA.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHMS BO3AyXa OT €ro oobémMa u
HarpeBaHus UIN OXJIAXKICHUS.

6. IIpoBepka rumnoTe3bl JWHEWHOM 3aBUCUMOCTH JIMHBI CTOJOMKA XUIAKOCTH B
TEPMOMETPUUECKON TPYOKE OT TEMIIEpPaTypHI.

7. Habmionenue wu3MeHeHMsT BHYTpPEHHEW HHEpruM Tela B  pe3yJsibTare
TeruIonepeaay U padboThl BHEIIHUX CHIL.

8. HccrnemoBanue sBICHHS TEIIOOOMEHA MPU CMENIMBAHWHM XOJOTHON W Topsuei
BO/IbI.

9. OmpeneneHne KOJUYECTBA TEIUIOTHI, MOJYUYEHHOIO BOJOM MpPU TEIIOOOMEHE C
HArpeThiM METAIUINYECKAM LUIMHIPOM.

10. OnpesenieHne yAelIbHON TEMIIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mporiecca uCrapeHus.

12. OnpenenieHne OTHOCUTENIbHOW BIIAXKHOCTH BO30yXa.

13. OnpenesieHne yIeIbHON TEIUIOTHI IUIABJICHUS JIbA.

Pa3zpnen 7. DiekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Onextpu3zaumss Ten. J[Ba poma anekTpuueckux —3apsjuoB.  B3ammopeictBue
3apsoKEeHHBIX Tell. 3akoH KysoHa (3aBUCMMOCTB CUJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TE
OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMHM).

Onextpuyeckoe nose. Hanpsok€HHOCTh — anekTpuueckoro  moiia.  [IpuHnumn
CYNEPIIO3HULINH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsiioB. OJIEMEHTAPHBIA  AJIEKTPUUYECKUW  3apsil.
Crpoenne aroma. IIpOBOJHHMKM M JUANEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO
3apsiaa.

DIEKTPUYECKUM TOK. YCJIOBHUSI CYLIECTBOBAHUS SJIEKTPUUECKOTrO TOoKa. McTouHukKH
MIOCTOSIHHOTO ~ TOKa. JIEHCTBUS  AJIEKTPUYECKOro TOKa (TEIJIOBOE, XHUMHYECKOE,
MarHuTHOE). DIEKTPUUYECKUNA TOK B KUIKOCTAX U razax.



Onektpuueckas uenb. Cuna Toka. DJEKTpuueckoe HampsikeHue. ConpoTHBIICHUE
MPOBOJAHUKA. YJIETbHOE COMPOTUBIICHHE BellecTBA. 3akoH Oma g ydacTKa IIeMu.
[TocnenoBaTenbHOE U apaIENbHOE COCIMHEHUE TPOBOJHUKOB.

PaboTa u MOIIHOCTB ANEKTpUUECKOro Toka. 3akoH Jxoyns—JleHua. Dnekrpuyeckue
LENU U NOTPEOUTENN NEKTpUUecKoi sHeprun B ObITy. KopoTkoe 3ambikaHue.

[TocTtostHHbIE MarHUThI. B3auMo1eiCTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MOJIE.
MarnutHoe moje 3emMiii U €ro 3HaueHue s ku3HM Ha 3emuie. OmbIT Dpcrena.
MarauTHoe MoJie JJIEKTPUYECKOrO TOKa. [IpUMEHEHHE >SJIEKTPOMAarHUTOB B TEXHUKE.
JlelicTBUE MArHUTHOTO IOJS Ha NPOBOJHHUK C TOKOM. ODJIEKTPOJBUIATENb MOCTOSHHOIO
ToKa. MIcnoib30BaHUE 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  Dapanes. SBneHue snaekTpoMarHUTHOM HHAYKUMH. IIpaBuino JleHna.
Onextporenepatop. CrocoObl MOMYYSHHS MIEKTPUUECCKON IHEPTUU. DIIEKTPOCTAHIIUN HA
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUH.

Hemoncmpayuu (¢ ucnonvzoeanuem o000pyo06anus WeHmMpa ecmecmeeHHo-
HAYYHOU U mexHoaozuueckou nanpagsiennocmu « Touka pocman).

1. DJeKTpu3alus Tell.

JIBa poJia 3IEKTPUUYECKUX 3apSA0B U B3AaUMOJCUCTBUE 3aPSKEHHBIX TEIL.
YCTpONCTBO U IEUCTBUE IEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] UHAYKIIHS.
3aKOH COXpaHEHUS AJIEKTPUUECKUX 3apsJIOB.
[TpoBOJHUKY U AUDIIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
M cTOYHMKN TOCTOSTHHOTO TOKA.
JIlencTBUs NEKTPUUYECKOTO TOKA.
. DIEKTPUYECKUI TOK B XKHUJKOCTH.
. 'a30BB11 pa3psa.
. 3MepeHune cuiibl TOKka aMIeEPMETPOM.
. I3MepeHne 371eKTpHUIeCKOTr0 HANPSHKEHUS BOJIBTMETPOM.
. PeocraTt 1 marasuH COIPOTHUBIICHUN.
. BzaumoiericTBHE TOCTOSHHBIX MArHUTOB.
. MozenrpoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS MMOJKOCOB MAarHuTa.
. MonenupoBaHue MArHUTHBIX IOJIEN TOCTOSIHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MarautHoe noje Toka. DJIeKTPOMarHur.
. JleicTBHE MAarHUTHOTO MOJISI HA MTPOBOJHHUK C TOKOM.
. DNEeKTPOABUTATETh TOCTOSTHHOTO TOKA.
. UccnenoBanue sIBIICHUS 3JIEKTPOMArHUTHON UHIYKIIHH.
. OnbiTel @apajes.
. 3aBUCUMOCTb ~ HamNpaBJ€HUS MHAYKIMOHHOTO TOKa OT YCJIOBUH  €ro
BO3HUKHOBEHHS.
. DIIEKTPOT€HEPATOP MOCTOSIHHOTO TOKA.
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Jlabopamopnwsie pabomel u onvimel (C UCNOIL30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-HayYHoUl U mexHonozuueckou Hanpagiennocmu « Touka pocmay).

1.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OmeiTl MO  HAOMIONEHWIO  DJCKTPU3AIMH  TEN  WHAYKIMEH ©  TIpH
CONIPUKOCHOBEHUH.

Hccnenoanue AeMCTBUS JIEKTPUUYECKOTO MOJI HA MPOBOJHUKHU U JUAIEKTPUKH.
COopka 1 mpoBepKa pabOTHI IIEKTPUUECKON MU TOCTOSTHHOTO TOKA.

N3MepeHue u peryinpoBaHUe CUJIbI TOKA.

N3Mepenue u peryinpoBaHUe HAMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHUJIbI TOKA, HIYLIETO YEpe3 pe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbIThl, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJIHMKA OT €r0 JUIMHBI, IUIOLa/I1 ITONIEPEYHOr0 CEYEHUS U MaTepHaIa.
IIpoBepka npaBuiia CIOKEHUS HANPSHKEHUN TPH MTOCIEA0BATEIBHOM COCTMHEHUN
IBYX pE3UCTOPOB.

IIpoBepka npaBuia AJist CUIIbI TOKA MPU MAPATIIETBHOM COEAUHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AEKTPUIECKOTO TOKA, UIYIIEr0 Yepe3 Pe3ucTop.
OmnpeneneHre MOIHOCTH JIEKTPUYECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJBl TOKa, HAYLIIETO YEPE3 JAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Omnpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHMTHOTO MOJIA MOCTOSHHBIX MArHUTOB NPU UX OOBEAUHEHUH U
pa3iciICHUN.

Hccnenoanne neiCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJCHCTBHS KATYIIKUA C
TOKOM M MarHuTa OT CWJIbl TOKA U HAPaBJIEHUS TOKA B KATYIIIKE.

N3ydenune neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoHctpynpoBanue u uzyueHue paboThl 371€KTPOIBUTaTES.

N3amepenue KIIJI anekTpoaBUrateibHONM yCTaHOBKH.

OnbpITel 1O HCCIEIOBAHUIO  SIBJIGHHUSI  BJIEKTPOMArHUTHOW — WHAYKIIUHU:
MCCIIEIOBAHNE U3MEHEHU 3HAUEHUS U HAMPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuuyeckue siBJICHUS.

Mexanuueckoe  aBWKeHHEe.  MarepuanpHas — Touka.  Cucrema  oTcuéra.
OTHOCUTENIFHOCTh MEXAHUYECKOTO JIBHXKEHUSI. PaBHOMEPHOE MPSIMOJIMHEITHOE JIBUKEHUE.
HepaBHomepHoe npsiMonuHeiiHoe ABMkeHUEe. CpeiHsise U MTHOBEHHAs! CKOPOCTh TeJla MpU
HEPaBHOMEPHOM JIBUKEHUHU.

Yckopenue. PaBHOyCKOpeHHOE MpsMOJMHEHOe nBrkeHne. CBOOOIHOE TajcHHUE.
Omnpite! [Nanumes.



PaBHOMepHOE ABMKEHME IO OKpY>kHOCTHU. [lepron u yactora obpamienus. JInnelHas
U yIJIOBAsi CKOPOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHUE.

IlepBbiii 3akoH Hprorona. Bropou 3akon Herorona. Tperuin 3axkoH HprorTona.
[IpuHIMI CynIepIIO3UIINY CHIL

Cuia ynpyroctu. 3akoH ['yka. Cuita TpeHMs: cuia TPEHUs CKOJIBKEHUS, CUila TPEHUs
IIOKOs1, IPYTHUE BUbI TPEHHUS.

Cuna TSXKECTH U 3aKOH BCEMHUPHOTO TIATOTEHHS. Y CKOPEHUE CBOOOIHOTO MaJICHUS.
JBuxenue miaHer BOokpyr Connua. IlepBasg xocmuyeckas ckopocTb. HeBecomocTh u
[EPETPY3KHU.

PaBHOBecue maTepuaabHOM TOUKU. AOCOMIOTHO TBEPAOE Teslo. PaBHOBecHe TBEPAOTO
TeJIa C 3aKPEINIEHHON OChIO BpaleHuss. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Tena. W3meHeHune wumnyibca. Mmmynbc cunibl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexannueckass paboTta M MOIIHOCTb. PaboTa cuil TSKECTH, YNPYrocTd, TPEHHSL.
Cas13b 3Hepruu u padotsl. [loTeHnmanbHas sHEPrus Tena, NOJHATOTO HaJl OBEPXHOCTHIO
3emud. [loTeHnmManbHas dHeprus ckaTou npykuHbel. Knnetndeckas sHeprus. Teopema o
KMHETUYECKOW SHEPTHH. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUU.

Jemoncmpayuu (¢ ucnonv3zoéanuem 000py006aHUs UEHMPA eCMECHEEeHHO-
HAY4YHOU U mexHo102udecKkoil nanpagnennocmu « Touka pocmay).

1. HaOmioneHne MEXaHUYECKOTO JBM)KCHHUS Tella OTHOCUTENIBHO pAa3HBIX Tel

OTCYETA.

2. CpaBHeHME IIyT€ll W TPAEKTOPUM JBMKEHUS OJHOTO W TOrO K€ Tela

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUs MTPSMOJIIMHEMHOTO JIBUKECHHS.

Hccnenopanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habmoienue ABMKEHUS TeNa Mo OKPY>KHOCTH.

HabntoieHne MexaHMYeCKHMX SIBICHUH, IMPOUCXOIALIMX B CHUCTEME OTCcUéra

«Tenmexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JBW)KCHMHM OTHOCHUTEIIBHO

KaOuHeTa QU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS TeJla OT MacChl T€Ja U IEHCTBYIOIIEH Ha HETO CUJIBI.

8. Halmronenue paBeHCTBa CUJI IPU B3aUMOICHCTBUU TEJL.

9. HM3MeHeHue Beca Tena IpU YCKOPEHHOM JIBU)KCHHH.

10. [lepegada nMIrysbca npy B3aUMOACHCTBUY TEIL.

11. [IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOICHCTBUU TEIL.

12. CoxpaHeHHe UMITYJIbCA IPU HEYIIPYTOM B3aMMOJIEHCTBHH.

13. CoxpaHeHHe UMITYJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

14. HaOmroieHre peakTUBHOTO IBUYKEHUSI.

15. CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOJHOM MaJICHUM.

16. CoxpaHeHHE MEXAHWYECKOW SHEPIUM IpU ABWIKEHUM TeNa IMO0J JEUCTBUEM
Py KUHBI.
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Jlabopamopnwsie pabomel u onvimel (C UCNOIL30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-Hay4HoUl U mexHonozuueckoi Hanpaeiennocmu « Touka pocmay).

1.

10.

11.

KoHcTpyrnpoBaHnue TpakTa Juisi pa3roHa U JAIbHEHUIIEr0 PAaBHOMEPHOTO JIBMKCHUS
IapyuKa WIH TEIEKKU.

Omnpenenenue cpeHeN CKOPOCTH CKOIBKEHHS OpyCcKa WM JIBMXKSHHS [IapuKa I10
HAKJIOHHOU IIOCKOCTH.

Ompenenenre yCKOPEHUS Teja MPU PaBHOYCKOPEHHOM JBMIKEHUU TI0 HAKIIOHHOM
MIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THMOTE3BI: €CIU MPH PABHOYCKOPEHHOM JBIDKCHHH 0€3 HadalbHOUN
CKOPOCTH TyTH OTHOCSTCS KaK P HEYETHBIX UYHCEN, TO COOTBETCTBYIOIIIHEC
IPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnepoBanue 3aBUCUMOCTU CHJIbI TPEHHSI CKOJIBKEHHUSI OT CHJIBI HOPMAJbHOTO
JaBJICHUSI.

Omnpenenenre kodhPUITMEHTa TPEHUS CKOJBKEHUS.

Omnpenenenre KECTKOCTU MPYKUHBI.

Omnpenenenre pabOThl CHJIBI TPEHHS TMPU PABHOMEPHOM JIBHXKEHHMM Tella IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Omnpenenenre paboOThl CHIBI YIPYTOCTH MPU MOIBEME Tpy3a C UCIOIH30BAHUEM
HETOABUKHOTO U TMOJBHUKHOTO OJIOKOB.

N3yuenune 3akoHa COXPaHECHUS SHEPTHH.

Pa3nen 9. MexannuecKkue KoJie0aHUA M BOJIHBI.

KonebarenbHoe naBuxkeHne. OCHOBHBIE XapaKTEpPUCTUKU KojeOaHUM: NEpUOA,
4acToTa, aMILIUTyAa. MaTreMaTH4ecKUil U Npy>KUHHBIN MasTHUKU. [IpeBpamenue sneprun
pu KoJeOaTeaIbHOM ABUKCHUU.

3aryxawomue KoneOaHusi. BpiHyxneHHble kosieOaHus. Pe3zonanc. MexaHuueckue

BOJIHBI.
BOJIHBI

CBoiicTBa MeXaHWYECKUX BOJIH. [IpojosibHble M momnepedHbie BOJIHBL. [[nuHa
U CKOpOCTh €€ pacrnpocTpaHeHus. MexaHudeckue BOJHBI B TBEPAOM TeJe,

CEUCMUYECKHE BOJIHEI.

3Byk. I'pomkocTs 3Byka u BbicoTa TOHAa. OTpaxkeHue 3Byka. MHPpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu (¢ ucnonv3oeanuem 000py006aHUs UEHMPA eCHMECMEEHHO-
HayuHou u mexuonocuyeckou Hanpagaennocmu «Touxka pocmay).

1.
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Ha6monenue xonebanuii Te moj 1eHCTBUEM CHIIbI TSXKECTH U CUJIBI YTIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

HabutoieHue BeIHYXK/IEHHBIX KOJI€0aHUI U pe30HaHCca.

PacnipocTpanenne npoAoabHbIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYECKUM PE30OHAHC.



Jlabopamopnwsie pabomel u onvimel (C UCNOIL30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-Hay4Houl U mexHonozuueckoi nanpaeinennocmu « Touka pocmay).
1. OmpeneneHne 4aCTOTHI M TIEpUOa KOJIeOaHW MaTEeMaTUYECKOTO MasTHHKA.
2. Ompezenenrie 4acTOThl U IEPHOJIa KOJIEOaHU MPY>KMHHOTO MAasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH Mepuoja KojeOaHUil MOJABEUIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. VccnmemoBaHre 3aBUCHUMOCTH TE€pHOJAa KOJEOAHWI MPYXKHHHOTO MAasTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH Meproa KoieOaHuii rpy3a, MoABEIIEHHOTO0 K HUTH, OT
Macchl Ipy3a.

6. OmbITHI, JAEMOHCTPUPYIOIIME 3aBHCHUMOCTh TEpHUOJa KOJCOAHWN MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3MepeHue yckopeHus cBOOOIHOIO MaJeHUsI.

Paznen 10. Di1eKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE noJie. DJIEKTPOMarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMAarHuTHbBIX  BONH. Illkanma  »neKkTpoMarHUTHBIX  BOJH.  Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DneKTpoMarHuTHas rnpupoaa ceera. CkopocTh cBeTa. BoJHOBBIE CBOMICTBA CBETA.

Hemoncmpayuu (¢ ucnonvzoeanuem o000pyo06anus WeHmMpPa ecmecmeeHHo-
HAYYHOU U mexHOo102udecKkoil nanpagiennocmu « Touka pocmay).

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosnHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomel u onvimel (C UCNOIL30GAHUEM 000PYOOBAHUA UEHMPA
ecmecmeeHHO-HAYUHOU U mexXHo102uuecKoil nanpagenennocmu « Touxa pocmay).

1. M3yueHue CBONCTB AIEKTPOMATHUTHBIX BOJH C IIOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBELI€E SIBJIEHUSA.

JlyueBag mogenb cBeta. Mcrounuku cBera. [IpsiMosMHEHOE pacmpoCTpaHECHUE
ceeta. 3atMmenusi ConHua u Jlywel. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH npesoMieHus cBeTa. [lonHOEe BHYTpeHHEE OTpa)KeHHE
ceerta. Mcnosib30BaHKe NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOIAX.

JIunza. Xox nydeil B nauH3e. Ontuueckas cuctema (oToanmnapara, MUKPOCKOIA U
Teneckona. 1'a3 kak onTudeckas CucTeMa. bim30pyKocTh U TalIbHO30PKOCTb.

Pasnoxxenue Oenoro ceeta B crnektp. OnbiTel HpioToHa. CloxkeHHe CreKTpabHbBIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu (¢ ucnonv3oeanuem 000py006aHus UeHMpPA ecCmecmeeHHo-
HAyYHOU u mexHoaozuueckou nanpagiennocmu « Touka pocman).

1. IIpsamonnHETHOE pacnpOCTpaHEHHUE CBETA.

2. OrtpaxeHue cBerTa.

3. Tlomyuenue n300pakeHHIA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

4. IlpenomiieHue cgera.



5
6
7.
8
9

OnTHYecKHil CBETOBOI.

Xop J1ydeil B coOmparonieit JINH3e.

XO0[I qyder B pacCEUBAIOLIEH JIUH3E.

[TosrydyeHnne n300paxeHUi ¢ TOMOILBIO JIMH3.

[Tpunuun neiicteus Goroannapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6emoro cBera B CIIEKT.

12. [Tomy4uenue 6€m0T0 CBETA IPH CIIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomusl u onvimel (C UCNOIb30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHno-HayYHoll U mexnonozuueckou nanpasiennocmu « Touka pocmay).

1.
2.

N o v s

UccnenoBanue 3aBUCUMOCTH yTIJIa OTPAKEHUS CBETOBOTO Jy4da OT yTJia MaJIeHHUs.
N3yuenune xapakTepUCTUK N300paXeHUs MIPEAMETa B TNIOCKOM 3epKalie.
HccnenoBanne 3aBUCMMOCTH yTila MPENOMIICHHS CBETOBOrO Jiyda OT yria
NaJCHUS Ha TPAHULIE «BO3LYX—CTEKIIO».

[Tonydenue nzo0pakxeHU ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSIHHSI M ONTUYECKOM CHIIBI COOMPAIONIEH JIMH3BI.
OMBITHI TIO PA3JIOKEHUIO OEIOTO CBETA B CIIEKT).

OnbITHl IO BOCHPUATHIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHN Yepe3 I[BETOBBIC
(UIBTPHI.

Pa3nen 12. KBantoBble siBJeHUA.

Onwitel  Pesepdopna u mmanetapHas wmojenb atoma. Moxens aroma  bopa.
Hcnyckanue n nornouieHue ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PamnoaktuBHOCTh. Anba-, 6eTa- U ramma-usinydeHus. CTpoeHUE aTOMHOTO siJipa.
Hyxnonnass mozaens aroMHoro simpa. M3otonel. PannoaktuBHble npeBpaiieHus. [lepuon
MOJTypacriaia aTOMHBIX SIIEP.

SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U MAacCOBOTO YHCEN. DJHEpPrus
CBSI3M aTOMHBIX sAnep. CBA3b MacChl U JHEpPruu. Peakuuwu cuHTE3a W JICJICHUS SIep.
Nctounuku sneprun CosHIA U 3BE3I.

SAnepHas sHepreTuka. J[elcTBUS paAMOaKTUBHBIX U3TyYEHU Ha )KUBBIE OPTraHU3MBbI.

Hemoncmpayuu (¢ ucnonvzoeanuem o000pyo00sanus UeHmMpa ecmecmeenHHo-
HayuHoU u mexnoaozuueckou nanpaesiennocmu « Touka pocmay).

1.

o v AW

CreKxTpbl U3IIy4EeHHUs] U ITOTJIOLICHMUS.

CriexTpsl pa3au4HbIX Ia30B.

CnekTtp BoJOpO/IA.

Habmonenue TpekoB B kamepe BunbcoHa.

PaboTa cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

. Perucrpanus n3nydeHuss npupoAHBIX MUHEPAIOB U IIPOLYKTOB.

Jlaéopamopnble pabomel u onvimosl (¢ ucnoivb3oeanuem 060pyo0osanus yeHmpa
ecmecmeeHHO-HayYHoUl U mexHonozuueckoi Hanpaeiennocmu « Touka pocmay).

1.

Habntoienne CriomHbIX U JIMHEHYaThIX CIIEKTPOB U3ITy4YEHUS.



2. UccnenoBanue TpeKOB: U3MEPEHUE HPHEPTUU YACTHUIBI IO TOPMO3HOMY MYTH (10

dotorpadusm).

3. W3mepenue paanoakTuBHOTO (oHA.

IToBTOpPHUTEIHLHO-00001IAIOIIUIA MOYJIb.

[ToBTOpUTENHEHO--0000IAIOIMI MOAYJb TpEeAHA3HAYEH MJId CHCTeMaTH3alud U
0000IIEeHNST MPEAMETHOTO COJIEPKaHUsI U OIbITa JEATEIBHOCTH, MPUOOPETEHHOTO TNPHU
M3yYeHUH BCEro Kypca (u3MKM, a Takke JiIs TMOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY dK3aMeHY MO (hU3UKe JUIsi 00ydYaroIuXCs, BEIOPABIINX ITOT yU4EeOHBIH
MPEIMET.

[Ipy wW3ydYeHUMM JAHHOTO MOIYJS PEATU3YKOTCA U CUCTEMATU3UPYIOTCA BUIBI
JESITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeunBaeTcss AOCTHKEHHE IMPEAMETHBIX U
MeTaIpeaMETHBIX IJIaHUPYEMBIX pE3yIbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAY4YHAasl TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB MCCIEAOBAHUS SBICHUN
MPUPOJBLI U TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBSCHATH (PU3NUECKUE SBIICHUS, IPUMEHSS
MTOJIyYEHHBIE 3HAHUS, PEIIATh 3aa4H, B TOM YHCJIE KAYECTBEHHBIE U KCIIEPUMEHTAIIbHBIE.

[IprHIMNMATBEHO AESATEIBLHOCTHBIM XapAKTEP AAHHOTO pa3leiia peanu3yercs 3a CYET
TOT0, YTO 0OYYAIOIINECS BBIMOJIHSIIOT 3aJaHHsl, B KOTOPHIX UM MPEJIaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUW PACIO3HABaTh U HAYYHO OOBSCHATH (PU3MUYECKUe
SABJIEHUS B OKPY’KAIOLIEH IPUPOJIE U ITOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIEA0BaHUs (PU3MUECKUX SIBJICHUI, B TOM YHUCIIE
JUTSl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BBIBOJOB;

OOBSICHATh HAy4YHbIE OCHOBBI HAmOOJE€e BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX
TEXHOJIOTUWA, HaIpUMeEp, NPAKTHUYECKOTO HCMOJb30BAHUS PA3JIUYHBIX HCTOYHHKOB
DHEPrMM Ha OCHOBE 3aKOHA NPEBPALICHUS W COXPAHEHUSI BCEX HW3BECTHBIX BHUJIOB
SHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

W3ydyenne (Qu3nku Ha YpOBHE OCHOBHOTO OOINEro oOpa3oBaHWs HAMpaBICHO Ha
JOCTHKCHHE JIMYHOCTHBIX, METANpPEeIMETHBIX H IPEAMETHBIX 00pa30oBaTeIbHBIX
pE3yIbTaTOB.

B pesynpraTre msyueHus (pusuku Ha YpOBHE OCHOBHOTO OOIIETO OOpa3OBaHHS Y
oOydaromerocst OyayT c)OpMHUPOBAHBI CIIEAYIOIINE JIUYHOCTHBIC PE3YIbTAThI B YACTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

— TPOSIBICHHE WHTEpeca K HCTOPUHM M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(hU3MUECKON HAYKU;

— IIEHHOCTHOE OTHOIIICHNE K IOCTHKEHUSIM POCCUUCKUX YIEHBIX--(U3UKOB,;

2) rpakIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

— TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXICHHU OOINECTBEHHO 3HAYUMBIX U

THYECKHUX TMpOOJEeM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHHEM JOCTHIKCHUH

bus3uKwy;

— OCO3HaHWE BAKHOCTH MOPAIbHO--3THYECKUX MPHUHIIAIIOB B ACITEILHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPHATHE DJCTETHYECKMX KadecTB (u3myeckod Hayku: €€ TapMOHUYHOTO

MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHMA:

— OCO3HAHHWE IEHHOCTH (M3MYECKOW HAayKH KAaK MOIIHOTO WHCTPYMEHTa TMO3HAHUS

MUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaYKHEHIIICH COCTABIISIONIEH KyJIbTYPHI;

— pa3BUTHE Hay4YHOH JHOOO3HATETBPHOCTH, WHTEpeca K HCCIIeN0BATEIbCKON

JESITEIBHOCTH,

5) popmMupoBaHus KyJbTYPbI 310POBbSI H YMOIMOHAJIBLHOI0 0JIArONOJTYYHsI:

— OCO3HaHWE TIIeHHOCTHM Oe3omacHoro o0pa3a JKM3HM B  COBPEMEHHOM

TEXHOJIOTHYECKOM MHpE, BaXKHOCTU MPABUJI 0€30MMaCHOTO MOBEICHUS Ha TPAHCIIOPTE,

Ha JIOPOTrax, C AIEKTPUIECKUM U TETIOBBIM 000PY0BaHHNEM B JIOMAIITHUX YCIOBHSIX;

— copMupoBaHHOCTh HaBbIKa pedIieKcHH, MPU3HAHUE CBOETO MpaBa Ha OMMUOKY U

TaKOT0 K€ TIpaBa y IPYroro 4eoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

— AaKTMBHOE YYacTH€ B pEIIeHWH TMPaKTHUYeCKUX 3amad (B paMKax CEMbH,

00pa3oBaTeNbHON OpraHu3allid, TOpoJia, Kpasi) TEXHOJOTHYECKOW W COIUaTbHOU

HAIPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

— MHTEpEC K MPAKTHUECKOMY M3YUCHHIO PO ECCHiA, CBI3aHHBIX ¢ (DU3UKOIA;

7) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

— OpHEHTalUs Ha NMpUMEHEeHHe (DU3MUECKUX 3HAHWH U pelieHus 3a7ad B 00JIacTu

OKpY’)KaIOIIe Cpeapl, IUTAHUPOBAHUS TIOCTYNKOB ¥ OIEHKH WX BO3MOXHBIX

MOCITICACTBHM JIsl OKPY KAIOIIEH Cpeibl;



— OCO3HaHUE TI00aTbHOTO XapaKTepa dKOJOTMUECKUX MPoOieM U IMyTei UX peleHHs;
8) axanTanuu K U3MEHSIIOIIUMCS YCJIOBUSM COIHATbHOI M MPUPOTHON CpPebl:

— TOTPEOHOCTh BO B3aMMOJCHCTBUM TPHU BBHIMOIHEHUH HCCIEIOBAHUM U MPOEKTOB
¢u3nUecKoil HarpPaBIEHHOCTH, OTKPBITOCTD OTBITY M 3HAHUSM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JesITeIbHOCTD;

— MOTPeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM 4yucie GOpMyIUpOBaTh UIEH,
TIOHSTHS, TUIIOTE3BI O (PU3MYECKUX O0BEKTAX U SIBICHUSIX;

— OCO3HaHWe Ae(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B o01acTu
busukwy;

— TUTAaHUPOBAHUE CBOETO PA3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHUIA

— CTpeMJIEHHE aHaJM3MpOBAaTh W BBISBIISATH B3aUMOCBSI3M TNPHUPOIBI, OOIIeCTBa U
HKOHOMHKH, B TOM YHCJIE C UCIOIb30BaHUEM (PU3HMUECKUX 3HAHU;

— OIICHKA CBOMX JEUCTBUU C y4ETOM BIUSHUS Ha OKPY’KAIOLIYIO CPEIy, BO3MOMKHBIX
IJ100abHBIX TOCTIEICTBUA.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbrare ocBOeHHMS TporpamMMmbl Mo (PU3MKE HA yYpOBHE OCHOBHOTO OOIIEro
obOpaszoBaHus y oOyuyaromierocs OyayT copMUpOBaHbBI MeTampeaMeTHbIe pe3yJbTaThl,
BKJTIOYAIOIINE MTO3HABATE/IbHBIC YHUBEPCAIbHbIC YUCOHbIC ACHCTBHSI, KOMMYHHUKATHBHbBIE
YHUBEpCaIbHbIC YUeOHbIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YICOHbIC TCUCTBUS.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble 1ornueckue 1ecTBU:

e BBISBJSITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN OOBEKTOB (SIBIICHUN );

e YCTaHABIMBATh CYIICCTBEHHBIM NPHU3HAK KIAcCU(DHUKAIMKA, OCHOBAHUS IS
0000I1IeHNS U CpaBHEHNS,

e BBISBIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHS B paccMaTpuBaeMbIX (¢akTax,
JAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SBICHUSIM;

e BBISBJISITH IPUYNHHO--CIICJICTBEHHBIE CBS3M MPHU M3yYCHUH (PU3NUECKUX SBIICHUN
U TIPOIIECCOB, JIeNaTh BHIBOJABI C MCIIOJB30BAHUEM JCTYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJTFOUYEeHUH, BBIIBUTATh TUTIOTE3bI O B3aMMOCBSI3SX (PHU3NIECKUX BEITUYNH;

e CaMOCTOSITEJILHO BBIOUpATh CHOCOO pemieHuss ydyeOHOW (u3MYecKoN 3agaduu
(cpaBHEeHHE HECKOJBKHX BapHAHTOB PEIICHUS, BHIOOp HambOoJee MOAXOMISIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarenLcKue 1elCTBUSA.

e HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT TIO3HAHMS;

e TMPOBOJWUTH IO CAMOCTOSITENIPHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXHBIHA
(bU3UYECKUI IKCIIEPUMEHT, HEOOIBIIIOE NCCaeA0BaHNE (PU3UUECKOTO SIBICHHS;

e OIICHWBATh Ha MPUMEHHUMOCTh U JIOCTOBEPHOCTH MH(POPMAIHIO, TOJIYICHHYIO B
XO0JI€ UCCIIEIOBAHMS WA SKCIIEPUMEHTA;



CaMOCTOSATENbHO (POopMyJIMpoBaTh OO0OOIIEHUST M BBIBOJABI [0 pe3yjibTaTam
MPOBEAEHHOTO HAOIOICHN S, OTIHITA, UCCIICIOBAHMS,

MIPOTHO3WPOBATh BO3MOXKHOE JaibHEHIIee pa3BuTHE (PU3MUECKHX MPOIECCOB, a
TaK)X€ BBIJABUTATh MPEANOJIOKEHUSI 00 MX pPa3BUTUM B HOBBIX YCJIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ unpopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOJIbI, MHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE
uH(GOpMallMM WM JA@HHBIX C Y4€TOM NpPEIJIOKEHHOW Yy4yeOHON Qu3mueckon
3aJ1a4u;

aHaM3UpPOBaTh, CHUCTEMATU3UPOBATh M  HMHTEPIPETUPOBATH MHPOPMALHUIO
pa3IMYHBIX BUIOB U (HOPM Ipe/ICTaBICHHUS;

CaMOCTOSITENIFHO BBIOUPATh ONTHUMANIbHYIO (JOpMy MpeACTaBiIeHUsI HHPOPMALIUU U
WLTIOCTPUPOBATH pellaeMble 3aa4i HECI0KHBIMHU CXeMaMH, TuarpaMMaMu, HHOM
rpadyKoOi U UX KOMOMHAIIUSIMHU.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eHCTBUS:

B Xo7¢ 00CyXaeHus y4eOHOTO MaTepuaia, Pe3yJbTaToB JIA0OPATOPHBIX PaboT U
MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXkIaeMOil TeMbl M BBICKA3bIBATh
WJIeH, HAlleJICHHBIC Ha PEUICHHWE 3aJadyd W TOJJep)KaHUe OJIaroKenaTeIbHOCTH
OOIIIEHHUS,

COTIOCTABJIATh CBOM CYXACHHUS C CYXKICHUSMHU JAPYTUX YYACTHHUKOB JUANIOTa,
OOHapyXUBaTh Pa3IU4KME U CXOACTBO MO3UIIHIA;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABIATh PE3yJbTaThl BBIMOJHEHHOTO (H3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA);

NOHMMATh M HCIOJNb30BaTh MPEUMYIIECTBA KOMaHJHOW W WHIWBUIYaJbHOU
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHAMATH e COBMECTHOW JESTEIbHOCTH, OPTaHW30BBIBATH JCHCTBHUS MO €
JOCTHKCHHIO: PACHpPENeNaTh PpOiH, OOCYXKAaTh TMPOIECChl W  Pe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTFOJICH;

BBITIOJHATH CBOIO YacTh PaOOThI, JOCTUTAsi KAYECTBEHHOTO PE3yibTaTa 10 CBOEMY
HAIPABIICHUIO U KOOPAMHUPYSI CBOU JACUCTBUA C APYTUMHU WICHAMU KOMaH/IbI;
OIICHMBAaTh Ka4eCTBO CBOETO BKJIaga B OOMIMA TPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENILHO CPOPMYTHMPOBAHHBIM YIaCTHUKAMU B3aHMMOJICHCTBHSL.

PerynsiTuBHbIC YHHBEpCAJIbHbIE Y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalUsiX, TPEeOYOMIMX IJis
penieHus (pU3NIECKUX 3HaAHU;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXO0AAX NPUHATHUS PELIeHUH (MHIUBUAYaIbHOE,
MIPUHATHUE PELICHUS B TPYIINE, IPUHATUE PELICHUN IPYIIION);



CaMOCTOSITENIbHO COCTaBJISATh AJITOPUTM pelieHus: GU3NUecKou 3a1aun WM IJiaHa
HCCIIEIOBaHMS C yUYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh IIPEJIaracMble BApUaHThI PELICHNM;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJ'Ib, SMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeaararh IUIaH €€ U3MEHEHMUS;
OOBSICHATh MPUYUHBI JOCTUKEHUS (HEIOCTUKEHHUS) pe3yJIbTaTOB AEATEIbHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJTHEHUS
(U3MYECKOTO HMCCIEAOBAHMS WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEILCTB,
M3MEHUBIIUXCS CUTYaIlU, yCTAHOBJICHHBIX ONMTMOOK, BOSHUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LUEIH U YCIOBHSIM;

CTaBUTh Ce0sl HA MECTO JIPYroro 4YejoBeKa B XOJE Clopa WM JUCKYCCUU Ha
HAy4YHYIO TeEMY, IOHUMATh MOTUBbBI, HAMEPEHUS U JIOTUKY JAPYTOro;

NpU3HaBaTh CBOE MpaBO HAa OMIMOKY MpHU pelleHud (U3MYECKUX 3a7ady WU B
YTBEPKICHUSIX HAa HAyYHbIE TEMBI U TAKOE K€ IPABO JPYTroro.

NPEJIMETHBIE PE3YJIbTATDI
K konmy oOyuenuss B 7 KJjacce TpEIMETHBIE pe3yJabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

UCIIOJIh30BaTh TOHATHS: (U3MUECKHUE W XUMHUYECKHE SBIICHUSA, HaOIOICHHE,
AKCIIEPUMEHT, MOJENb, THUIIOTE3a, E€IWHULBI (U3MUYECKUX BEIUYHMH, AaToOM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEPHIOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBHKEHHE (pPaBHOMEPHOE, HEPaBHOMEPHOE, IPSAMOJIUHENHOE),
TpPaeKTOpUsl, paBHOACHCTBYIOMmWAs cuia, aeopmanus (ympyras, IiacTU4eckas),
HEBECOMOCTH, COOOIIAIOIINECS COCYABL;

paznuyath sBieHus (quddys3us, TemnoBoe JBUXKEHHWE YAaCTHUIl BEIECTBa,
PaBHOMEPHOE JIBMKEHUE, HEPABHOMEPHOE JABUKEHUE, UHEPLIUSL, B3aUMOICHCTBUE
TEJI, PAaBHOBECHE TBEPABIX TENI C 3aKPEIUVIEHHOW OCBIO BpalICHUS, Meperaya
JaBJICHUST TBEPIBIMHU TEIAMH, KHIKOCTSIMH W Ta3amu, aTMOC(EpHOE NaBlICHUE,
IJIaBaHUWE TeJl, MPEBPALEHUS MEXaHUYEeCKOW OHHEpPruu) MO OMNHCAHUI0 HX
XapaKTEepHbIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JAHHOE
¢busnueckoe sIBICHUE;

pacmo3HaBaTh NPOSBICHUE HW3YYCHHBIX (M3UYECKUX SBICHUN B OKPYKAIOIIEM
MUpE, B TOM 4ucie (U3NUECKUE SBICHUS B MPUPOJEC: MPUMEPHI JIBUKEHUS C
PAa3IMYHBIMUA CKOPOCTSMU B KUBOW U HE)KUBOU NPUPOJE, ACHUCTBUE CUJIBI TPEHUS
B IPUPOJIC U TEXHUKE, BIMSHUE aTMOC(EPHOTO JABJICHHS HA MKUBOU OPraHH3M,
MJIaBaHWEe phIO, pbIYard B TEJ€ YeJIOBEKa, IPU ATOM NEPEBOAUTH MPAKTUYECKYIO
3a/auy B Y4eOHYIO, BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKHN) (PU3HUECKHUX
SIBJICHUI;



ONUCHIBATh M3YUYEHHBIE CBOMCTBA Tel W (U3NYECKUE SIBICHUSA, HCIOJIb3Ys
¢busznueckue BeNMWYMHBI (Macca, OOBEM, IJIOTHOCTHb BEIIECTBA, BPEMsl, IyTh,
CKOPOCTb, CPEIHSA CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tella, CHJIa
TpeHMsI, AaBieHHE (TBEPAOrO Tena, >KMJIKOCTH, ra3a), BBITAIKMBAIOLIAs CHJIA,
MeXaHH4YecKas pabdoTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIbI, KOA()PUIIUECHT
MIOJIE3HOTO JIEWCTBUS MEXAHU3MOB, KMHETHYECKas W MOTEHUWAJbHAs SHEPrusd),
IpU ONHMCAHWU TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOJIb3YEMbIX
BEJIMYMUH, HMX OOO3HAYEHUS U EAUHULBI (U3MUECKUX BEJIWYUH, HaXOAUTh
(dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH TPaUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHUS U MPOLECCHI, HUCIOJIb3Ys
IpaBuja CIOKEHUs cuia (BOOJIb OJHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans,
3aKOH ApxMMela, IPaBWIO paBHOBecUs pbluara (0JI0Ka), «30J0TOE IPABHIION»
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOW DSHEpruu, NpPHU OTOM JaBaTh
CJIIOBECHYI0 (OpMYJIMPOBKY 3aKOHa M 3alMCbIBaTh €ro MaTeMaTHYECKOe
BBIPA)KCHHE;

OOBSCHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalMil IPaKTHUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATH
PUYUHHO--CJICJICTBEHHbIE CBS3H, CTPOUTh OOBACHEHHME U3 1-2 JOrMYecKHux
1aroB ¢ ONMopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (DU3MUECKUX SBICHUM, PU3NIECKIX
3aKOHA WJIK 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7aud B -2 neHCTBUS, UCHOJB3YS 3aKOHBI U (OPMYIIbI,
CBsI3bIBAOIIME (PU3MUECKHUE BEJIUYMHBI: HAa OCHOBE aHAIM3a YCJIOBHS 3aJauu
3aIUChIBaTh KPATKOE YCIOBUE, TOACTABIATh (PU3HUECKHUE BEIUUNHBI B POPMYJIBI U
OPOBOAUTH pacu€Thl, HAXOJIUTh CHpPABOYHBbIC JaHHbIC, HEOOXOAMMBbIE MJIs
pelleHuss 3aJad, OILICHUBATh PEATUCTUYHOCTh TIOJYYEHHOH  (U3NUYECKOM
BEJIMYUHBI,

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PELIMTh NPHU MOMOIIM (PU3NYECKUX
METOJIOB, B OIHMCAHMM HCCIEAOBAHUS BBIICIATH IPOBEPSEMOE MPEIIIONIOKEHUE
(rumotesy), paznuyaTh U MHTEPIPETHPOBATH MOJYUYEHHBIA PE3YJIbTAT, HAXOAUTh
OLIMOKY B XO/I€ OTbITA, JIeJaTh BHIBOJBI 110 €T0 Pe3yIbTaTaM;

IPOBOJUTH OMBITHl IO HAOJIOAEHUIO (U3UUECKUX SIBICHUH WIH (PU3HUECKUX
CBOMCTB Ten: (OpMyIHpOBaTb IPOBEPSEMBbIE IPEANOJOKEHUS, COOMpATh
YCTaHOBKY W3 TMPEMJIOKEHHOTO O0OpYyIOBaHUS, 3aMUCHIBATh XOJl OMbITA H
(bopMyIUpOBaTh BHIBOJBI;

BBITIOJHATH MpsIMble M3MEPEHHUS PACCTOSIHHSI, BPEMEHH, MAacChl Tena, 00bEMma,
CWJIbl U TEMIIEPATyphbl C UCIOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB,
3aMKChIBATh MOKA3aHUS IPUOOPOB C YUETOM 3aJaHHOM aOCOIIOTHON NOTPEIIHOCTH
U3MEPEHNN;

MPOBOAMUTDH UCCIIEI0OBAHUE 3aBUCUMOCTH OJAHON (PU3MUYECKOM BEIMYUHBI OT IPYron
C HCIIOJIb30BAHMEM TPAMBIX H3MEPEHUM (3aBUCHUMOCTH IIyTHU PaBHOMEPHO



JIBUKYIIIETOCS] TeJla OT BPEMEHU JBUIKEHHUS Teja, CUJIbI TPEHUSI CKOIBXKEHHS OT
Beca Tela, KadecTBa OOpaOOTKM TOBEPXHOCTEH T W HE3aBUCHUMOCTH CHIIBI
TPeHHsI OT IUIOLIAJAN CONPHUKOCHOBEHUS TE€J, CHJIbI YINPYTOCTH OT YyIJIMHEHHS
MPY>XKUHBI, BBITAJIKUBAIOIIEH CHJIBI OT O00BEMA MOTPYKEHHOM YacTU Teja M OT
IJIOTHOCTHU >KUJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT TIIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeJI0, YCIOBHUI TIaBaHUsI TEJl, YCIOBUN PaBHOBECHUS phluara
u OJIOKOB), y4yaCTBOBaTh B IJIAHUPOBAHUU Y4YEOHOTO HCCIEAOBAaHHUSA, COOUPATH
YCTAaHOBKY U  BBIMIOJIHATH W3MEPEHUs, CIeays NpPeJIoKEHHOMY IUIaHy,
¢buKcUpoBaTh pPe3yJbTAThl MOJMYYCHHON 3aBUCHUMOCTH (DU3MYECKHX BEIWYUH B
BUJIE TPEMIOKEHHBIX TaOmuI W TpaduKOB, NeJaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBaHMUS;

MPOBOANTHh KOCBEHHBIE M3MEpPEHUs! (PU3NYECKUX BETUYHMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOrO Teja, CUJla TPEHUS CKOJbXKEHHUS, HaBICHUE BO31yXa,
BBITAIKUBAIOIIAs] CWJIA, JIEUCTBYIOIIAs Ha MOTPYXEHHOE B KUAKOCTh TEJO,
KO3 DUIIMEHT  MOJIE3HOr0  JIEWCTBHSL  NPOCTHIX  MEXaHHU3MOB),  ClEeIys
OPEIJIOKEHHOW  MHCTPYKIMM: TIPU  BBINIOJHEHUH U3MEPEHHM  coOupathb
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIIATH 3HAUEHHUE UCKOMOW BEJIMUMHBI,
coON0/IaTh TMpaBujia TEXHUKUM OE€30MacCHOCTH Mpu padoTre ¢ JabopaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPHUHIMIBI ACHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETp, cooOIIaromecs CocyAbl, OapoMeTp, phblyar,
MOJIBWKHBIM M HEMOJBUKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTD;

XapaKTepU30BaTh TMPUHIMUIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB C OMOPOM Ha MUX OMHCaHUs (B TOM 4HMCIE: MOIIMITHUKA, YCTPOUCTBO
BOJOIPOBO/A, THAPABIMYECKUNA MIpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOU
HAcoOC, apeoMeTp), WCIOJb3ys 3HAHUS O CBOWCTBAX (U3UYECKUX SIBICHUU U
HEO00XO0IMMbIC (PU3MUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTH MpUMEphl (HAXOAUTh HH(OpPMAIMIO O MNpUMEpax) MNPAKTUYECKOTO
UCIOJIb30BaHUsl (PM3UYECKUX 3HAHUN B MOBCEIHEBHOM KU3HM ISl oOecredeHus
0e30MacHOCTH Mpu OOpaIleHUd C MPUOOpPAMH M TEXHUYECKUMH yCTPOMCTBAMH,
COXPAHEHHUS 3/I0pOBbS U COONIOJCHHUS HOPM DKOJIOTUYECKOTO TOBEICHHUS B
OKpY’KaroUIEH CpeE;

OCYLIECTBJISITh OTOOP MCTOUYHUKOB MH(MOpMaluu B MHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM IMOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIONIMXCS 3HAHUW U MyTEM
CPaBHEHHUS PA3IUYHBIX HCTOUYHUKOB BBIICIATh MH(POPMALIMIO, KOTOPAs SBISETCS
MPOTUBOPEUNBOM U MOXKET OBITh HEAOCTOBEPHOIA;

UCIIOJIb30BaTh IMPHU BBINOJIHEHUM YYE€OHBIX 3aJaHUN HAyYHO--TIOMYJSPHYIO
auTepatrypy (U3MYECKOro CoAep KaHus, CIPaBOYHbIE MaTepUabl, PECYpChl CETU
WuTtepHer, BinaaeTb npuéMaMu KOHCIEKTUPOBAHMSI TEKCTa, NpeoOpa3oBaHus
uH(pOpMAIUK U3 OAHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;



co3/71aBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIE M YCTHBIE COOOIIECHUSI Ha OCHOBE
2—-3 UCTOYHUKOB HH(pOpMAIMU (PU3UUECKOrO0 COAEpPKAHHUA, B TOM YHCIE
nyOJMYHO JAenaTh KpaTKue COOOLIEHHS O pe3yJsibTaTaX MPOEKTOB MM Y4eOHBIX
WCCJIEIOBAHUM, TPU OTOM TPAMOTHO HCHOJB30BATh W3YUYEHHBIM MOHITUWHBIN
anmnapat Kypca (pU3uKH, COMPOBOKAATH BHICTYIUICHUE MPE3eHTAIUEH;

OpU  BBIMOJHEHUH YYEOHBIX TIPOEKTOB UM  HCCIENOBAaHUN  paclpeensiTh
0053aHHOCTH B IPYIIIIE B COOTBETCTBHM C MOCTABJICHHBIMU 33]1a4aMU, CIECIUTH 32
BBITIOJITHECHUEM TIUJIaHA JEHCTBUM, aJ€KBAaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh TIPYNIbl, BBICTpAWBaTh KOMMYHHMKAaTHBHOE B3aUMOJICHCTBHUE,
YUYUTBIBAsE MHEHUE OKPYKAKOLIUX.

K koHmy oOyueHus B 8 kJjiacce mpeIMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:

UCII0JIB30BATh MOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEILECTBA, KPUCTAINIMYECKHE U aMOp(HbIE
TeJa, HACBIIEHHBIM M HEHACBILIEHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEPATypa,
BHYTPEHHSISI DHEPrus, TEIUIOBOM JBUraTellb, JJIEMEHTAPHBIA DJIEKTPUYECKUU
3apsii, DJEKTPUYECKOE II0JI€, MPOBOJHHUKM W JIUDJIEKTPUKH, ITOCTOSHHBIN
IEKTPUYECKUI TOK, MATHUTHOE T10JIE;

pa3nauyath sBJICHUS (TEIJIOBOE pacIIMpPEHHE U CKaTHE, TEIJIoNepeaaya, TEIOBOe
paBHOBECHE, CMAYMBAHUE, KaNWJULIPHBIE SIBJIICHUSA, WCHApPEHUE, KOHACHCALWs,
IJaBJICHHE, KpUCTauiM3auus (OTBEpAEBAaHUE), KHUIIEHUE, TeIUlonepeaayda
(TemIonpoOBOHOCTb, KOHBEKIUS, U3ITy4YECHHE), AIEKTpHU3aALUs TEN,
B3aUMOJICUCTBHE 3apsA0B, IEUCTBUS JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHUE,
B3aUMOJICVCTBUE MATHUTOB, IEUCTBUE MAarHUTHOT'O IOJI HA MPOBOAHUK C TOKOM,
ANIEKTPOMATrHUTHAs HMHIYKLHS) MO ONUCAHUIO MX XapaKTepHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, J€MOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

pacrno3HaBaTh MPOSIBICHUE HM3YUEHHBIX (PU3MUECKUX SIBICHUM B OKpYXaroUlem
MHpE, B TOM 4HCIIe (U3NYECKUE SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
U KallWUIAPHBIE SBJICHUS B IPUPOJAE, KPUCTAIUIBI B IPUPOJE, n3itydeHue CoiHua,
3aMep3aHue BOJI0EMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa,
AIIEKTPUYECKUE SIBICHUS B aTMocdepe, SIEKTPUUYECTBO KHUBBIX OPTaHU3MOB,
MarHMTHOE IoJie 3eMJIU, Apei( MOJIIOCOB, pOJIb MArHUTHOTO TOJISL [T KU3HU HA
3emile, TOJIIPHOE CHSIHUE, IIPU 3TOM IIEPEBOAMTH IPAKTHUYECKYIO 3a7ady B
y4eOHY10, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKN) (PUZNUECKUX SABIICHUM;
ONHUCHIBATh M3Y4YEHHBbIE CBOMCTBA Tel W (UIUYECKUE SIBJICHUSA, HCIOIb3YS
¢dbusznueckue BeIMYUHBI (TemIepaTypa, BHYTPEHHSSI JHEPrusi, KOJIUYECTBO
TEIJIOTHI, YyJEJIbHAas TEIIOEMKOCTh BELIECTBA, yJENbHAas TEIIOTA IUIABJICHUS,
ylenabHas TEIUIoTa MapooOpa30BaHUs, yJAENbHAs TEIUIOTAa CrOpaHus TOIUIMBA,
KO3(G(UIUEHT TOJIE3HOr0 JCMCTBHS TEIJIOBOM MAIMHBI, OTHOCHTEIbHAs
BJIAKHOCTb BO3/yXa, DJJIEKTPUYECKUM 3apsij, CHJIa TOKA, DIJIEKTPUYECKOE
HaIpsKEHUE, COMPOTUBIICHUE NPOBOJIHHUKA, YAEIBHOE CONPOTUBIICHHE BEUIECTBA,



paboTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA), NPH OMHUCAHUM MPABUIHHO
TpakToBaTh (UIUYECKUN CMBICI HCIIOJIb3YEMbIX BEJIWYUH, OOO3HAUYECHUSA W
€AMHULIBI (PU3UYECKUX BEJIMYMH, HAXOAUTHh (OPMYIIbI, CBSI3BIBAIOLINE JAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH IpaUKy MU3yYEHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEJINYMUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHUS U MPOLECCHI, HUCIOJIb3Ys
OCHOBHBIE  IIOJIO)KEHHUSI ~ MOJIEKYJISIPHO--KUHETHYECKOM  TEOpUU  CTPOECHUS
BEILECTBA, MPUHUMUI CYNEPIO3UIHMH MOJEH (Ha KAa4yeCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHMS 3apsaaa, 3akoH OMa i ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH
COXpaHEHUsl PHEPruu, MpPHU 3TOM JIaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U
3aMHUCBIBATH €I0 MATEMATUUECKOE BBIPAKEHUE;

OOBSCHATH (PH3HUECKUE MPOILIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalun MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OObsICHEHUE U3 1—2 JIOTMYECKUX 111aroB
c omopol Ha 1-2 U3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SIBJICHUN, (PUINUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemath pacu€THble 3a7aud B 2-3 NEHCTBUS, UCHOJB3Ys 3aKOHBI U (OPMYIIbI,
CBsA3BIBAIOLME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHS 3aJlayu
3alUChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HEAOCTATOK JAHHBIX JUISl PEIICHUS
3aJau, BBIOMpaTh 3aKOHBI U (HOPMYJbI, HEOOXOIUMBIE Uid €€ pelIeHHUs,
MPOBOAMUTH PACUEThl M CPABHUBATH MOTYUYCHHOE 3HaUCHUE (PU3NYECKON BEITUYNHBI
C U3BECTHBIMU JJAHHBIMU;

pacno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3UYECKHUX
METOJOB, MCIIOJb3ys OIHUCAHUE WCCIEOOBAaHUS, BBIACIATH IPOBEPSEMOE
MIPEAINOJIOKEHNE, OLICHUBATh NPABUIIBHOCTD NOPsAJIKA MPOBEACHUS UCCIIEIOBAaHNUA,
JIeNaTh BBIBOJBI,

IPOBOJUTEH OMbBITHI MO HAOMIOACHHUIO (U3UYECKUX SIBICHUN WM (DU3NYECKUX
CBOMCTB TeN (KamwUISIpHBIE SIBIICHUS, 3aBUCUMOCTH JIaBJICHHUS BO3/yXa OT €ro
o0bEMa, TeMmIiepaTypbl, CKOPOCTH TIpOllecca OCThIBAHUSI W HarpeBaHusi IpHU
M3JIyYEHUH OT I[B€Ta M3ITydaromel (MOriolarieil) MOBEepXHOCTH, CKOPOCTh
UCIIApEHUs1 BOJBl OT TEMIIEPATypbl XUAKOCTH M IUIOIAAM €€ IOBEPXHOCTH,
ANEKTPU3ALUA TEN U B3aUMOAEHCTBHUE AIEKTPUUYECKUX 3apsI0B, B3aUMOJICUCTBUE
MTOCTOSTHHBIX MAarHUTOB, BU3yaIN3allisi MArHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB,
JNEUCTBUSA MAarHUTHOTO IOJISI HA TPOBOAHUK C TOKOM, CBOMCTBA 3JE€KTPOMArHMTa,
CBOMCTBA 3JIEKTPOJBUTATENS TOCTOSSHHOTO TOKA): (hOPMYIHPOBATh MPOBEPSIEMbIE
MPEIOJIOKEHNs, COOUpaTh YCTAaHOBKY U3 MPEAJIOKEHHOr0 000pyIOBaHMUS,
OMKCHIBATH XOJ OMbITa U POPMYJIUPOBATH BHIBOABL;

BBIIIOJIHATh NPSIMBIE HM3MEPEHUS] TEMIEpaTypbl, OTHOCHUTEIIBHOW BIIAXKHOCTHU
BO3/yXa, CUJIbl TOKA, HAMPSHKEHHs C MCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
JaTYNKOB (PU3UYECKUX BEJIMYHMH, CPAaBHMBATH PE3yJIbTaThl U3MEPEHUH ¢ YyUETOM
3a/1aHHOM aOCOJIFOTHOM MOTPENTHOCTH;



IPOBOJUTH UCCIIEIOBAHKNE 3aBUCUMOCTU OJHOU (PU3NYECKON BETUUYUHBI OT APYTOH
C HCIHOJb30BAaHUEM TPSAMBIX HM3MEPEHUN (3aBHCUMOCTH  COIPOTUBICHUS
NPOBOJAHMKA OT €ro JUJIMHBI, IJIOIAAM IOTIEPEYHOTO CEUYEHHUS U YIEIBbHOTO
CONPOTHUBJICHUS BEILIECTBA MPOBOAHUKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOAHUK,
OT HAaNpsDKEHUS Ha TMPOBOJHMUKE, MCCIEIOBAHUE IMOCJIEI0OBATEILHOTO U
NapajuleIbHOTO  COSAMHEHMH MPOBOAHHUKOB): IUIAHUPOBATh HUCCIIEOBaHUE,
coOupaTh YCTAaHOBKY U BBINIOJHATH U3MEPEHUs, CeNys MPeajoKEHHOMY IUIaHy,
¢bukcupoBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCUMOCTH B BUJIE TaOJIUI] U IrpadKOB,
JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM UCCIICIOBAHMS,

OPOBOJUTh  KOCBEHHbIE  HM3MepeHuss  (U3MYECKUX  BeluuuH  (yaenbHas
TEIIOEMKOCTh BELIECTBA, COIMPOTUBJIICHHE MPOBOJHUKA, paboTa M MOIIHOCTb
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHsI, COOMPATH SKCIEPUMEHTATbHYIO
YCTAaHOBKY, Cjeays MpeAJIOKECHHOW HHCTPYKIMH, W BBIYUCIATH 3HAUYECHUE
BEJIMYUHBI,

coON0IaTh TMpaBUjia TEXHUKUM OE€30MacCHOCTH Mpu padore ¢ JabopaTOPHBIM
o0opyI0oBaHUEM;

XapaKTepU30BaTh MPUHLMUIIBI JACUCTBUS HM3YyYEHHBIX MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB € OMOPOM HAa UX ONMUCAHUsA (B TOM YHCIIE: CUCTEMA OTOIIEHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUUK DIIEKTPUUECKON
SHEPrUM, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIC SJIEKTPOIPUOOPHI
(mpuMepsbl), FMEKTPUYECKUE TPETOXPAHUTEIH, FTEKTPOMATrHUT, JIEKTPOIBUTATEIh
MOCTOSIHHOTO TOKAa), MCHOJb3ysl 3HAHUS O CBOWCTBAaX (DU3UYECKUX SIBICHUN U
HEO00X0IMMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENbHBIE TPUOOPHI IO
CXeMaM M CXEMaTHYHbIM pUCYHKaM (KMJIKOCTHBIA TEPMOMETpP, TEpPMOC,
NICUXPOMETP, TUTPOMETpP, [BUTATENb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOIL,
peocTar), COCTAaBJIATh CXEMbl JJEKTPUYECKUX IeNeil C MOoCIeoBaTeNbHBIM U
napajyieIbHbIM COEIMHEHUEM DJIEMEHTOB, pa3jiudas YCIOBHbIE OOO3HAaYEHUs
AJIEMEHTOB 3JIEKTPUUYECKUX IIETIEH;

OPUBOIUTH TPUMEPHl (HAXOAUTh HHPOPMAIMIO O MpUMEpax) MPaKTHUECKOTO
MCIOJIb30BaHUsl (PU3NYECKUX 3HAHMNA B TOBCEIHEBHOM XKU3HU AJsl OOecreueHus
0e30macHOCTH MpHU OOpallleHUH C MPUOOpaMu U TEXHUYECKUMH YCTpPOMCTBaMU,
COXpaHEHUsl 3/I0POBbS M COOJIIOJICHHS HOPM SKOJIOTMYECKOro TOBEICHUS B
OKPYXaroLIEH Cpee;

OCYIIECTBIISATh MOUCK MH(pOpManmu $uzndeckoro conepkanus B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM CPaBHEHUS TOMOJIHUTEIbHBIX MCTOYHUKOB
BBIICNIATh UHPOPMALIMIO, KOTOpasl SIBISETCA MPOTUBOPEUMBON HIIM MOXKET OBbITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIMOJHEHUHM YYEOHBIX 3aJaHUl Hay4HO--TIOMYJISIPHYIO
JIUTEepaTypy (U3MUECKOTO COAEP KAHMS, CIPABOYHBIE MaTepUajbl, PECYpChl CETH



WutepHer, Bnaaerh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, MPEeoOpazoBaHMUS
uH(OpMAIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCbMEHHbBIE U KPaTKUE YCTHBIE COOOIIeHHs, 0000mas
UHPOPMALIMIO M3 HECKOJBKUX HCTOYHUKOB (DM3UYECKOTO COJAEpKaHUs, B TOM
yucie myOarMyHO MPEeCTaBIsATh PE3yIbTaThl MPOSKTHOW MIIM MCCIIEA0BATEILCKOM
AESITeIbHOCTH, MPU 3TOM TPAMOTHO HCHOJIb30BaTh W3YUYEHHBIH TMOHATUHHBIN
anmnapar Kypca (U3MKH, CONPOBOKIATh BHICTYINICHUE MPE3CHTAIlUEH;

IpU BBINIOJHEHUH Y4E€OHBIX MPOEKTOB U UCCIENOBAHUM (DU3MUECKUX TMPOILIECCOB
pacripeneisiTb OO0S3aHHOCTH B TpYNIE B COOTBETCTBHUM C IIOCTAaBICHHBIMU
3aJjauaMy, CJIEAUTH 3a BBIIIOJHEHHEM IIJIaHa JEHCTBUI U KOPPEKTUPOBATh €ro,
a/IeKBaTHO OLICHUBATh COOCTBEHHBIH BKJIa/l B JAESTEIILHOCTD IPYIIIIbI, BICTPAUBATh
KOMMYHHKaTUBHOE  B3aUMOJICHCTBUE, TPOSBISAS  TOTOBHOCTh  pa3peliarh
KOH(DJIUKTBHI.

K koHiy oOyueHus B 9 kJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHSTHUS: CHCTEMa OTcuéra, MaTepuaibHas TOYKA, TPAEKTOPUS,
OTHOCUTENIBHOCTh ~ MEXaHMYECKOro  JBIDKEHUs, aedopmanus  (ympyras,
IUIACTHYECKas), TPEHUE, LEHTPOCTPEMHUTEIHOE YCKOPEHHE, HEBECOMOCTh U
HeperpysKu, LEeHTpP TAKECTH, aOCONIOTHO TBEPAOE TEJIO, LIEHTP TAKECTU TBEPAOTO
Tela, paBHOBECHE, MEXaHMYECKHE KoJieOaHWs M BOJHBI, 3BYK, MH(]pa3ByK H
yJIBTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh M J1aJIbHO30PKOCTh, CIIEKTPBI UCITyCKAHUS U MOIJIOMICHUS, alb(a-,
Oera- 1 TaMMa-M3IIy4eHUs], U30TOIBL, SAEPHAsI SHEPIeTHKA;

pa3nuyarth sBIEHUS (PaBHOMEPHOE U HEpAaBHOMEPHOE MPSMOJIUHEHHOE IBUKEHNUE,
PaBHOYCKOPEHHOE TMpPSMOJIMHEHHOE JBU)KEHHE, CBOOOJHOE TMaJeHUe Ted,
PaBHOMEpPHOE JIBIDKEHUE IO OKPYKHOCTH, B3aUMOJICHCTBUE TEJI, PEAKTUBHOE
ABIDKEHUE, KosiebaTeabHOE JIBIKCHHME (3aTyXalollue U BBIHYXKICHHBIC
Kosie0aHUs), PE30HAHC, BOJIHOBOE ABIDKEHHE, OTpasKeHHE 3BYKa, MPSMOJIUHEHHOE
pacrpocTpaHeHHe, OTpaXXeHHEe K NPEJOMIICHHE CBETa, IOJHOE BHYTpEHHEe
OTpaXEHHE CBETa, pa3joXKeHHe Oeroro cBeTa B CIEKTP U  CIOXKEHUE
CHEKTPAJbHBIX LIBETOB, MJHUCIEPCUSl CBETA, €CTECTBEHHAs pPaJuOaKTUBHOCTb,
BO3HMKHOBEHHE JIMHEWMYATOTO CIEKTpa W3Iy4YeHHUs) TO0 OMHCAHHIO HX
XapaKTepHBIX CBOWCTB W Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX TaHHOE
(hU3UYECKOe SBIICHHE;

pacrno3HaBaTh MPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX SIBICHUM B OKpYyXKalollem
mupe (B TOM uucie (u3MUecKue SBICHUS B MPHUPOJAE: MPUIUBBI U OTIUBBI,
nBwkeHue I1uiaHeT COJIHEYHOM CHCTEMBI, PEaKTHUBHOE JBU)KEHUE IKHUBBIX
OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3€MJICTPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3XO0, I[BETa TeJl, ONTUYECKHE SIBICHUS B IPUPOE, OMOJIOTHUECKOE
AeCTBHE BHUJIUMOTO, YJIbTPAapUOJIETOBOIO M PEHTTCHOBCKOTO H3JIyUYCHHIA,
€CTECTBCHHBIN paJMOaKTUBHBIM (OH, KOCMHYECKHE JIy4d, PaJHOAKTHBHOE



U3Iy4YEHUE MPUPOJHBIX MHUHEPAJIOB, NEHUCTBUE PAJMOAKTUBHBIX H3JIy4€HUH Ha
OpraHHU3M YeJIOBEKa), IPHU 3TOM IEPEBOJIUThH MPAKTUUYECKYIO 3a7adyy B Y4eOHYIO,
BBIJICIISITh CYLIECTBEHHBIEC CBOMCTBA (IIPU3HAKHM) PU3NUECKUX SBICHU;
ONUCHIBATh M3YUYEHHBIE CBOMCTBA Tel W (U3NYECKUE SIBICHUS, HCIOJIb3Ys
¢u3znueckue BEIUYMHBI (CpeAHssi W MIHOBEHHAas CKOpPOCTb Tela Ipu
HEPaBHOMEPHOM JIBI)KEHUH, YCKOPEHUE, EPEMEIEHIE, TyTh, YIJIOBasi CKOPOCTb,
CHJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJIa TSHXKECTH, YCKOPEHHE CBOOOJHOTO MaJleHus,
BEC Teja, UMIYJIbC Tella, UMITYJIbC CHJIBI, MEXaHHYecKas paboTa M MOIIHOCTb,
NOTEHUMAJIbHAsL OHEPrusl Teja, IMOJHATOrO0 HaJd IOBEPXHOCTBIO  3EMIIH,
NOTEHLMAJIbHASL DHEPIHsl CXKATOM MPYXKUHBI, KUHETUYECKAs SHEPrus, IOJIHAs
MeXaHW4YecKasl SHEpTus, MepUOJI U YacToTa KoJIeOaHHi, IJTMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTesb MPEIOMIICHUS CPe.bl), Mpu
OMHCAaHWU TPABUIBHO TPAKTOBATh (DU3MUECKHI CMBICT UCTIOJIB3YEMBIX BEITUYHH,
000O3HauUeHUs W E€JUHULBI (U3UYECKUX BEJIUYUH, HAXOJIUTh (POPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYCCKYIO BEJIHMUMHY C APYTUMHU BETUIMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBICHUS U MPOLECCHI, HUCIOJIb3Ys
3aKOH COXPaHEHHUs DSHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, IPHUHIMNII
CYNEPHO3ULMM CUJI, IPUHLMII OTHOCUTENbHOCTH ['amunes, 3akoHbl HbroToHa,
3aKOH COXPaHEHUS UMITYJIbCa, 3aKOHBI OTPAXKEHHS U MPEJIOMIICHUS CBETA, 3aKOHBI
COXPAHEHHUS 3apsAI0OBOTO M MAacCOBOTO YHCEN MPH SIAEPHBIX PEAKIUIX, IPU 3TOM
JaBaTh CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHA M 3alUCBHIBATh €r0 MAaTeMaTHYEeCKOe
BBIpKEHHUE;

OOBACHATH (PU3HUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull TMpPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATh MPUUYUHHO--
CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3 2—3 JIOTMYECKUX IIAroB ¢ OMOPOH
Ha 2-3 U3y4YEHHBIX CBOMICTBA (PU3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;

pemate pacdy€THbIE 3a7ayd (ONMMparouIvecs Ha cucTteMy U3 2-3 ypaBHEHUH),
UCIIOJNIb3Ysl 3aKOHBI U (OPMYJIBI, CBSI3bIBAIOLIUE (PU3UUYECKHE BEIUYMHBI: Ha
OCHOBE aHa/lM3a YCJIOBUSA 3a/ladyd 3alUChIBaTh KpPAaTKOE YCJIOBHE, BBISBISATH
HEJIOCTAIOIIME WJIM HW30BITOYHBIE JaHHBIC, BBIOMpPATh 3aKOHBI W (HOPMYIIBL,
HEOOXOUMBIE JUIsl pELICHUs, TIPOBOAUTH Pacuy€Thl U OLEHUBATh PEATUCTUYHOCTD
MOJIy4€HHOTO 3HAUCHUS (PU3NUECKON BEIMUUHBL;

pacrno3HaBaTh NPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh NPU MOMOIIU (PU3NIECKUX
METOJIOB, HCIIOJIb3ysl OIKCAaHUE HCCICAOBAaHUS, BBIACIATH MPOBEPSIEMOE
IPEANOJIOKEHNE, OLICHUBATh NIPaBUIIBHOCTh MOPSIIKA IIPOBEIEHUS UCCIIEI0BaHuS,
JIeJ1aTh BBIBOJIbl, UHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHNUN U OIIBITOB;
NPOBOAMUTH OMBITHI MO HAOMIOACHUIO (DU3MUECKHX SBICHUM WM (PU3MUECKHX
CBOMCTB Ten (M3y4ueHHE BTOPOTO 3akoHa HbIoTOHA, 3aKOHA COXpaHEHUS YHEPIUH,
3aBHCHUMOCTb IEpHUOJA KOJEOAHWN MPYKUHHOTO MAsTHHKA OT MAacchl rpy3a U



KECTKOCTU MPYNKUHBI W HE3aBUCUMOCTh OT AMIUIMTYAbl MajbIX KoOJeOaHUM,
NPSIMOJIMHEHHOE PACIPOCTPaHEHHE CBETA, Pa3lIOKEHHUE OEJIOro CBeTa B CHEKTP,
M3YYEHHE CBOWCTB M300pa)KEHUSI B IJIOCKOM 3€pKaje M CBOMCTB M300pa)keHUs
npeAMeTa B CcOOMparolie JuH3e, HaOMI0EHHE CIUIOMIHBIX W JIMHEWYaThIX
CIIEKTPOB M3JIyYEHHS): CaMOCTOSITEIbHO COOMpATh YCTAaHOBKY M3 H30BITOYHOTO
Habopa o0OOpyJIOBaHUS, ONHUCHIBATH XOJl OMbBITA ¥ €ro  pe3yJbTaThl,
(GhopMyITUPOBATh BHIBOIBI;

MPOBOAMUTDH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHHM, ONpeessis CpeiHee
3HaYCHUE M3MEPAEMOU BeIUUYHHBI ((POKYyCHOE paccTOosiHUE COOMpArOIIeH JIMH3BI),
000CHOBBIBaTh BBIOOD croco0a u3mMepeHus (M3MEepUTEILHOIO MpUdopa);
OPOBOAMTH  HCCIENOBAaHUE  3aBUCUMOCTEH  (PU3MYECKMX  BEIMYHUH  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUHN (3aBUCHMOCTh TMYTH OT BPEMEHU TMpHU
PAaBHOYCKOPEHHOM JIBMKEHUM 0€3 HayaldbHOM CKOpPOCTH, NEepHoja KoseOaHun
MaTEMaTUYECKOr0 MAasiTHUKA OT JJUHBI HUTH, 3aBUCUMOCTHU YyTJa OTPa)KEHUs
CBETa OT yrja MajJeHHs W yria NpeJIOMJIICHHUS OT yIJia MaJIeHUs): IUIAHUPOBaTh
UCCIIEIOBaHUE, CAMOCTOSITEIbHO COOUPATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTaThl
MOJIyYeHHOW 3aBUCHUMOCTH (PU3MYECKHX BEJIMYMH B BUAEC TaOIUIl U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

IPOBOJUTH KOCBEHHbIE M3MEPEHUsS (DU3UUECKUX BEIUYMH (CpEIHssE CKOPOCTh U
YCKOpEHUE Tejla IMPH PaBHOYCKOPEHHOM JIBKEHUH, YCKOPEHUE CBOOOIHOTO
MajeHusi, JKECTKOCTh TMPYXKHHBI, KOIPOUIIMEHT TPEHHS  CKOJBKCHUS,
MexaHu4yeckas paboTa ¥ MOIIHOCTh, 4YacToTa MW TNEpuoa  KojebaHui
MaTeMaTUYeCKOro U MPY>KMHHOTO MAasiTHUKOB, ONTHYECKas cuja coOuparoien
JUH3BI,  paJWOaKTUBHBIK  (OH):  IUTAHUpOBATH  H3MEpPEHHUs, CcoOupaTh
OKCIIEPUMEHTAILHYI0O ~ YCTAHOBKY W BBINIOJIHATH ~ M3MEPEHUs,  CIeays
MPEIOKCHHOM WHCTPYKIIMH, BBIYUCIATh 3HAYCHUE BEIUYMHBI M aHATU3UPOBATH
MOJIyYE€HHBIE PE3YJIbTAThl C YYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHNU;
coON0/IaTh TMpaBujia TEXHUKUM OE€30MacCHOCTH Mpu padore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

paznuYyaTh OCHOBHBIE TTPU3HAKY U3yUYCHHBIX (PM3MUECKUX MOJCIICH: MaTepruaabHas
TOYKa, a0COJIFOTHO TBEPOE TEJO, TOUCUHBIN UCTOYHUK CBETA, Ty4, TOHKAs JIMH34,
IUTaHEeTapHast MOJIEJIb ATOMa, HYKJIOHHAsI MOJIEIb aTOMHOTIO S]1pa;
XapaKTepU30BaTh MPUHIMUIIBI JEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB € OMOpOM Ha WX OmucaHusi (B TOM 4YHUCIE: CIOUIOMETP, AATYUKH
MOJIOKEHHUS, PACCTOSIHUS M YCKOPEHMsI, pakera, 3XOJIOT, OYKH, IEpPHUCKOII,
doToanmapar, ONTHYECKHE CBETOBOJBI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbscona), wucnonp3ys 3HaHMS O CBOMCTBax (U3UYECKUX SBJICHUN U
HEO00X0IUMbIC (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJTB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH W3YYCHHBIX TEXHUYECKHUX
YCTPOWCTB, W3MEPHUTEIBHBIX MPUOOPOB W TEXHOJOTUYECKHX IMPOIECCOB MPHU



pelieHnr y4eOHO--TIPAKTHYECKUX 3a/ad, ONTUYECKHUE CXEMbl ISl MOCTPOCHUS
M300paKeHHI B TJIOCKOM 3€pKaJie U cCOOMparoiei JTNH3E;

NPUBOJNUTH TPUMEPHI (HAXOAWTh WHQPOPMAIMIO O TpPUMEpPax) MPAKTHYECKOTO
WCIIONIb30BaHUsl (PU3NYECKUX 3HAHWN B TIOBCEIHEBHOM JXKU3HU MJIsi 0OECTICUeHUs
0e30MmacHOCTH MpU OOpalIeHUH ¢ MPUOOpPAMH M TEXHUYECKUMH yCTPOMCTBAMH,
COXPAHEHHUS 3/I0pOBbS U COOJIOJCHHUS HOPM DKOJIOTHYECKOTO TOBEICHUS B
OKPYXaroILIEH Cpee;

OCYIIECTBIIATh TIOMCK HWHQPOpPMANUU (PHU3UIECKOTO cojaepkaHus B HHTepHerte,
CaMOCTOSITENTbHO (POPMYIUPYST TTOUCKOBBIN 3aIPOC, HAXOIUTH MYTH OMpPEACICHUS
JOCTOBEPHOCTH TIOJYyYEeHHOW HH(OpPMAIMK Ha OCHOBE HMEIOIIUXCS 3HAHUU W
JOMOJHUTEIHHBIX UCTOYHUKOB;

UCTOJBb30BaTh TPH BBINIOJHEHUW Y4YEOHBIX 3aJaHUl HAYYHO--TIOMYJISIPHYIO
IUTEepaTypy (U3HUECKOTO COACPIKaHMS, CIIPABOYHBIC MaTepUajbl, PECYpPChl CETH
WuTepHer, BiIaaeTh NpuéMaMd KOHCIIEKTHPOBAHMS TEKCTa, MPEeoOpa3oBaHUs
MHPOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(pOpPMaLlUU U3 HECKOJIBKUX MCTOYHHUKOB (PU3UYECKOTO COACPIKAHMS, MyOINIHO
NPEICTABIATh PE3YJNbTAThl MPOCKTHOW WIIM HCCIIEN0BATEIbCKON JESITeIbHOCTH,
IPU 3TOM IPaMOTHO MCIIOJIB30BaTh U3YUYCHHBIN MOHATHIHBIN anmapaT n3y4aeMoro
pasnena (U3MKKM MU CONPOBOXKIATh BBICTYIUICHHE TMpE3eHTaleil ¢ ydéTom
0COOEHHOCTEH ayAUTOPUH CBEPCTHHUKOB.
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bu6mmoreka [IOK
3.2 HHepuus, Macea, MI0THOCTS 4 . https://m.eds00.ru/7f416194
Bbu6nuoreka [JOK
3.3 Cuna. Buppt e 14 2 https://m.edso00.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, KUAKOCTEH U Ta30B
41 Hasnenue. [lepenaya naBnenus: TBEpALIMU 3 Bbu6muoreka LIOK
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8 KUIACC

KouunyecTBo 4acoB
IIpakTH4eckue
DJIEeKTPOHHBIE
padoThI (c
No 11/ HanmeHoBaHMe pa3je/ioB U TeM Kotpoapmpre  icnomsosanen (uudposrbie)
nporpamMmasl Bcecero 5 0bopyoosanusn 06pa3OBaTeJILHLIe
padoTbI uenmpa _ pecypent
ecCmecmeeHHOHay4Ynou
U MEexXHO102UYUeCKOll
HanpaeleHHocmu
«Toukxa pocmay)
Pa3pen 1. TenioBblie IBJICHUS
. Bbu6nmuoreka [JOK
1.1 C 7
TPOCHHE H CBOHCTRA BELIECTRA https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
1.2 T 21 1
CTIIOBBIC MPOHECCH > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpuYecKHe M MATHUTHBIC SIBJICHHSA
DIIEKTpUYECKUE 3apsabl. 3apsyKEHHBIE T Bubmmoreka LIOK
2.1 . 7 1
1 UX B3aUMOJEHUCTBUE https://m.edsoo.ru/7f4181ce
N N Bbu6nmuoreka [JOK
2.2 I1 2 1 7
OCTOIHBIN SJCKTPHHCCIHHI TOR 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHutHbie ApiicHiA 0 1 15 https://m.edsoo.ru/7f4181ce
Bbu6nmuoreka [JOK
24 6) 4
HICKTPOMATHITTHA MHAYKIIA https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5
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9 KJIACC (3 yaca B HejeJI10)

KoanuecTBO 4acoB

IIpakTH4eckue
DJIEeKTPOHHBIE
HaunmeHnoBaHue pa3aesioB H TeM pabort (uu¢possbie)
Ne /it p KOHTpOJILHBIE UCNONb306aHUEM Y
nporpamMmasl Bcecero 5 0bopyoosanusn 06pa3OBaTeJILHLIe
padoTbI uenmpa _ pecypent
ecCmecmeeHHOHay4Ynou
U MexHoN02uuecKoil
HanpaeleHHocmu
«Toukxa pocmay)
Pa3zgen 1. Mexannueckue siBJIeHHUSA
MexaHnueckoe IBUKEHUE U CIIOCOOBI €r0 Bubanoreka LIOK
1.1 10 1
ONMCaHUS https://m.edsoo.ru/7f41a4a6
N Bbu6nmuoreka [JOK
1.2 Bsaumoneiictsue ten 20 1 3
A https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHBI COXpaHEHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3zgen 2. Mexann4deckue KoJe0aHUA U BOJHBI
Bbu6nmuoreka [JOK
2.1 Mexannueckue KoyeOanus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 Mexannueckue BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIEKTPOMArHuTHOE MOJIe U 6 5 bubmmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6



https://m.edsoo.ru/7f41a4a6
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Pa3gen 4. CBeToBbI€ AABJICHUSA

4.1 3aKOHBI PacIpOCTpPaHEHUS CBETA 6 2 bubmorexa LHOK
' pactpoc1p https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [JOK
4.3 PaznoxeHnue 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3gen 5. KBanToBbIe IBJICHUSA
Bbu6nuoreka [JOK
51 Hcmyckanue u MOrIonieHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 CTpoeiie aToMHOro A1pa 0 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FlaepHbie peaxii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001Ia101M I MOAYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS 9 9 bubmuorexa [JOK
' Kypca dusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

®usuka: 7-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, 7 knacc/ [lepprimkun U.M.,
NBanoB A.U., Axunoneproe ob6mectBo «M3narensctBo «IIpocBemenue
®usuka: 7-i kinacc: 6a30BbIi ypoBeHb: yueOHUK, 7 knacc/ [lepprimkun U.M.,
NanoB A.U., AkumonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

MeTtoauueckoe mocooue sl yIUTesl.

HUPPOBBIE OBPAZOBATEJ/IBHBIE PECYPCBI U PECYPCHI CETH
HNHTEPHET

®OI'YC "Mos mxkomaa"
bu6moreka [JOK

MATEPUAJIBHO-TEXHUYECKOE OCHAIEHUE
O6opynoBaHHE [IEHTPA ECTECTBEHHO-HAYYHOU U TEXHOJIOTUYECKOM
HanpaBieHHOCTH «Todka pocTay:

- nudpoBas Jadoparopus (yaeHUYECKas);

- KOMIUIEKT MOCY/IbI JJI1 YICHUYECKUX OMBITOB;

- 00pa3oBaTENbHBIA KOHCTPYKTOP ISl MPAKTUKU OJIOYHOTO

MIPOTPaAMMUPOBAHUS C KOMIUIEKTOM JIATYUKOB;
- Habop OI'D/ETD; - HOYTOYK.
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