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MNOACHUTEJIBbHAS 3AIINCKA

ITporpamMma no ¢gu3uke Ha ypoBHE OCHOBHOTO OOLIETO 00pa30BaHUsl COCTABJIEHA
Ha OCHOBE IOJIOKEHUI M TpeOOBaHUI K pe3yJjbTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE
OCHOBHOM 00pa3oBaTenbHOM mporpammel, npeactaBieHHbIXx B DT'OC OO0, a Takxe ¢
yaétoM (penepanbHOil pabodeit mporpamMmbl BociuTanus 1 KoHmeny mpemnoiaBanust
yuebHoro npeamera «Duznkay.

ConmepxaHue mporpaMmbl 1O (QU3UMKE HaAIpaBlIeHO Ha (QOpPMUPOBAaHUE
€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH OOY4YaroIIMXCSl W OpraHu3alui0 HU3y4YeHUs
¢u3uKky Ha JESATeNTbHOCTHONM oOcHOBe. B mporpamMme mno ¢u3uKe y4HUTHIBAIOTCS
BO3MOYKHOCTH YyueOHOro mnpeamera B peanusauuu TtpedoBanuiit @I'OC OOO k
IUIAHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHbIM pe3yjbTaTaM OOy4YeHHs, a TakkKe
MEXIPEAMETHBIE CBA3M E€CTECTBEHHO-HAYUYHBIX Y4YEOHBIX IPEIMETOB Ha YpOBHE
OCHOBHOTO 00111€eT0 00pa30BaHusl.

OObpazoBatenbHas mporpamma ydeOHOro mpeamera «DuU3MKa» peans3yeTcs ¢
UCIIOJIb30BaHUEM O0OpYJIOBaHMsS LIEHTpa oOOpa3oBaHMsl €CTECTBEHHO-HAYYHOU U
TEXHOJIOIMuecKoi HampasiieHHocTH «Touka poctay. Mcnosb3oBanue o00pyAOBaHUs
LIEHTPa €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOM HampaBieHHOCTH «Touka pocTta»
MO3BOJIIET CO3/1aTh YCIOBHUS: - Uil obOecrieueHus 3(PPEKTUBHOTO TOCTHKEHUS
00pa30BaTeNbHBIX PE3yJIbTATOB OOYUYAIOIIMMUCS MO Mporpamme y4eOHOro MpeaMera
«®Puzukay - A yrayOn€HHOrO UW3y4YeHHsl mpeaMmeTa - g (OpMHUpPOBAHUS
U300peTaTeNIbCKOr0,  KPEaTUBHOIO,  KPUTUYECKOTO  MBILUICHUS,  Pa3BUTUSA
(YHKIMOHAJIBHONW IPaMOTHOCTH y OOYYaroIMXcsl, B TOM YUCJIE €CTECTBEHHOHAYYHOH
u Mmarematuueckoi. Iludpomas maboparopust KapAMHAIBHBIM 00pPa3oM HU3MEHSET
METOJIMKY M COJAEpNKaHHE SKCIEPUMEHTAIHLHON MESTENbHOCTH U MOMOTaeT PEIIUTh
BbILLICTIEpEUNCIICHHbIE MPoOaembl. [IIupokuil criekTp HUPPOBBIX JATYUKOB MO3BOJISET
y4YalMCsl 3HAKOMUTBCS C MapamMeTpaMu (PU3NYECKOro HKCIEPUMEHTa HE TOJBKO Ha
KayeCTBEHHOM, HO M Ha KOJMYECTBEHHOM YypoBHe. C mnomouplo 1UppOBOH
1a00paTopud MOXXKHO TPOBOAWUTH JUIMTEIbHBIA SKCIEPUMEHT Ja)Xe B OTCYTCTBHUU
sKcriepuMenTaTopa. [lpu 3ToM u3Mepsiemble NaHHbIE W PE3yJbTaThl MX 00pabOTKU
O0TOOpaXaroTCsl ~ HEMOCPEACTBEHHO HAa DJKpaHe KommbioTepa. B mpouecce
(OpMUPOBAHUSA SKCIEPUMEHTAIBHBIX YMEHUH 10 (U3MKE YYalluici Y4UTCS
NpeaCTaBIsITh HHPOpMAIMIO 00 HCCIeNOBAaHUM B YETHIPEX BUIAX: B BEpOATbHOM:
ONMUCHIBATh  SKCIIEPUMEHT, CO3/1aBaTh  CIIOBECHYI0  MOJEIb  JKCIIEPUMEHTA,
¢ukcHpoBaTh BHUMaHHE HAa M3MEpPsSIeMbIX (PU3MUYECKHX BEIMUYMHAX,T€PMUHOJIOTHH; B
TAOJIMYHOM: 3aIIOJIHATH TAOJIMIIBl JAHHBIX, JIEXKAIIUX B OCHOBE NOCTPOEHUS TpauKoB
(mpu 5TOM y Yyu4alMxcs BO3HUKAaET IMEPBUYHOE IIPEJICTABICHHE O MacluTadax
BEJIMYMH); B Tpa)MueCKOM: CTPOUTH rpauKu MO TaOJUYHBIM JAHHBIM, YTO MO3BOJIET
NepeTH K  BBIABIDKEHUIO THIOTE3 O  XapakTepe 3aBUCUMOCTH  MEXAY
(¢u3NYECKUMUBEINYUHAMU (IIpU ITOM YUYWTENb II0Ka3blBa€T IPEUMYILECTBO B
BU3YaJIM3aLH 3aBUCUMOCTEN MEX/ly BEJIMYMHAMM, HATJIIJHOCTh U MHOTOMEPHOCTB); B



aHAJIMTUYECKOM (B BHUJE€ MAaTEMaTHYECKUX YPaBHEHHI): IPUBOJUTH MaTEMaTHUECKOE
OMHMCAaHUE B3aUMOCBS3M (PU3UYECKHX BEJIMYUH, MaTeMaTH4Yeckoe 0000IIeHre
NOJIy4YeHHBIX pe3ysbTatoB. LludpoBbie madopaTopuu MNO3BOJISAIOT CYIIECTBEHHO
HKOHOMHUTH BPEMSI, KOTOPOE MOKHO MOTPATUTH HA (POPMUPOBAHHE HUCCIIET0BATEIBCKIX
YMEHHM y4YaluXcs, BBIPAKAIOMIMXCA B CICAYIOMUX JEHCTBUSAX: OMNpEIeICHUE
npoOJieMbl; TMOCTAHOBKA HCCIIEOBATENLCKOM 3a7aud; IUIAHUPOBAHHE, peIllIeHue
3a/1auu, BBIABMKEHUE TUIIOTE3, OCTPOECHUE MOJENEH, SKCIIEpUMEHTaIbHAsI TTPOBEpKa
TUIOTE3.

[TporpamMma no ¢u3Mke ycTaHaBIMBAET pacHpe/esieHne Y4eOHOro MaTepraa mo
rogam oOydeHus (IO Kiaccam), MpeajaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
U3YUYEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOIO COACpPKaHUSA U yu€Te
BO3PACTHBIX 0COOEHHOCTEN 00YyYarOIINXCS.

[Iporpamma no ¢gusuke pazpaboTaHa ¢ LEIbI0 OKA3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMBbI IO y4eOHOMY MPEeIMETY.

®dusnka SBIAETCS CHUCTEMOOOPA3yIOMIMM [JIsl €CTECTBEHHO-HAYUHBIX YUYEOHBIX
MPEIMETOB, MOCKOJbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U SBJICHUH,
H3ydyaeMbIX XUMHUEH, OUoJoruei, actpoHoMueil u ¢usndeckoil reorpadueit, BHOCUT
BKJIaJ] B E€CTECTBEHHO-HAYUYHYIO KapTUHY MHpa, MPEIOCTaBIseT Haumbosee SICHbIE
oOpa3ipl MPUMEHEHUS HAay4YHOTO METOoJa IO3HaHUsA, TO €CTh Crnocoba MOTydYeHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.

Onna W3 TIaBHBIX 3a7a4 (U3MYECKOro 00pa3oBaHUsI B CTPYKType OOLIEro
o0pa3oBaHMsl COCTOMT B (OPMUPOBAHUM €CTECTBEHHO-HAYyYHOW TIPAMOTHOCTH U
UHTepeca K HayKe y 00y4aronuxcs.

Nzydenne puznku Ha 6a30BOM ypOBHE IpEIOJaraeT OBJaJCHUE CIETYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO IPAaMOTHOCTbD:

e Hay4YHO OOBSICHATH SIBJICHUS;

e OIEHHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEI0BAHMS;

e UHTEPIPETUPOBATH JAHHBIC U HCIOIH30BaTh HAYYHBIE JOKa3aTEeIbCTBA
JUIS TIOJTy4€HUS BHIBOJIOB.

[Henn wu3ydyeHuss (U3MKA Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus
onpenenensl B Konnenuuu mnpenojgaBanus yuyeOHoro mnpeamera «®Dusuka» B
oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepaiuu, pearu3yonmX OCHOBHBIE
oOmieoOpa3oBarenbHble  MpOrpamMmbl,  yTBEpKAEHHONW  pemenueM  Komeruu
MunuctepcTBa npocsenieHus: Poccuiickoit denepanuu (mpoTokos ot 3 aexadps 2019
r. Ne [TK-4BH).

Heau nzyyenus: pusuMKu:

e TpHOOpETEeHHE UHTEpeca M CTPEMJICHHA OOydYaromMXCsi K HaydHOMY

U3YYCHUIO TPUPOIBI, DPA3BUTHE HMX HWHTEIUICKTyaJllbHBIX U TBOPYECKUX
COCOOHOCTEM;



e pa3BUTHE MPEJCTABICHUH O HAYYHOM METOJE MO3HaHUA U (HOPMUPOBAHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY KAIOLTUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa M3y4eHUs OCHOB
CTpOECHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

e (opMupoOBaHHE TMPEACTABICHUH O POJAM (U3UKH AN Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHII;

e pa3BUTHE IIpeICTaBICHUN 0 BO3MOJKHBIX cepax Oymy1eit
po(heCcCHOHANBFHON JEATENBHOCTH, CBS3aHHOW C (DM3HMKOW, TMOJITOTOBKA K
nanpHeneMy o0y4eHHI0 B 3TOM HaIlpaBJICHUH.

JlocTrkeHne 3TUX 1eNeil MPorpaMMbl 1Mo (pU3uKe Ha yPOBHE OCHOBHOT'O OOIIETO

o0Opa3oBaHMs 00ECTIEYNBACTCS PEIICHUEM CIISAYIONINX 3a4a4:

e TPHOOpPETEHUE 3HAHUI O AUCKPETHOM CTPOSHHUU BEIIECTBA, O MEXAHMUYECKUX,
TEIUIOBBIX, JIEKTPUIECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e TMPHUOOpPETEHHUE YMEHUN OMUCHIBATH M OOBICHATH (PU3NUYECKUE SIBICHUS C
UCIIOJIb30BaHUEM MOJTYUYEHHBIX 3HAHUI;

e OCBOCHHE METOJOB pCIICHUS MPOCTEHIMX  pacuéTHBIX  3amad ¢
UCTIOJIb30BaHUEM duznuecKkux MojIenei, TBOPUYECKHUX u
NPaKTHUKO-OPUEHTUPOBAHHBIX 33]1a4;

e pa3BUTHE yMEHUIN HAONIOAATh NPHUPOJHBIC SBICHHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOTBl W SKCIEPUMEHTAJIbHBIE  HCCIEAOBAHUA  C
UCTIOJIb30BaHUEM U3MEPHUTEIBHBIX PUOOPOB;

e OCBOcHHE TpUEMOB paboThl ¢ wuHOpMammenr (UNIECKOTO COACPIKAHMS,
BKJIFOUasi MH(OPMALIUIO O COBPEMEHHBIX JOCTIKEHUSAX (U3MUKH, aHAIU3 U
KPUTHYECKOE OlIEHWBaHNE HH(POpMALUY;

e 3HAKOMCTBO CO cdepamu MpOoPeCCHOHATHHON AESITeITLHOCTH, CBS3aHHBIMH C
(GU3UKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTHKCHHSIX
bu3nYeCcKor HayKH.

Ha wu3yuenue ¢usuku (6a30BbIii ypOBEeHb) Ha YPOBHE OCHOBHOTO OOIIETO
obOpasoBanusi orBoauTcs 204 yaca: B 7 kimacce — 68 dacoB (2 yaca B Hemeno), B 8
Kjacce — 68 yacoB (2 vaca B Hemento), B 9 kimacce — 102 ygaca (3 yaca B HEIEIO).
[Ipennaraemerii B mporpamme 1Mo (U3HKe MepedeHb J1adopaTOpHBIX paboT W OMBITOB
HOCUT PpEKOMEHJATENbHBIA XapakTep, VYYMUTEIb JeNaeT BbIOOp MPOBEICHUS
7a00paTOpHBIX pabOT W OMNBITOB C YYETOM WHIAWBUIYATBHBIX OCOOEHHOCTEH
00y4aromuxcs, CIUCKAa HKCIEPUMEHTAJIbHBIX 33JaHUN, NpPEIaraéMblXx B paMKax
OCHOBHOTO TOCYJJapCTBEHHOTO 3K3aMeHa 1o (hHu3mKe.



COIEPKAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B IO3HAHUHU OKPYKAKOLIEro MUpa.

@uzuka — Hayka o npupone. ABieHus npupoabl. DPU3HUECKHUE SBICHUSA:
MEXaHUYECKHUE, TEMIIOBBIE, DJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeaMUUHbl. M3Mepenue gpuznueckux BeqnurnH. Ouznueckue mpruodophl.
ITorpemHocTs n3MepeHuil. MexayHapoaHas CUCTEMA €MHHIL.

Kak  ¢usuka u  gpyrue  ecTeCTBEHHbIE  HAyKHM  M3Y4yalOT  MPUPOIY.
EcTecTBeHHO-Hay4YHBII METOJ| TIO3HAHUS: HAONIOAEHHE, MOCTAHOBKA HAy4YHOrO BOIIpOCa,
BBIJIBUKEHUE THUIOTE3, SKCIIEPUMEHT MO MPOBEPKE T'MIIOTE3, OOBICHEHHE HAO0II0/1aeMOro
apieHus. Onucanue GU3NUECKUX SIBJICHUH ¢ TOMOIIBIO MOJIEIICH.

Jemoncmpayuu (¢ ucnonv3zoeanuem 000py006aHus UeHmMpa ecmecmeeHHO-
HAYYHOU U mexHonozuueckou nanpagiennocmu « Touka pocmay).

1. MexaHnuecKkune, TeIUIOBbIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJIICHMUS.

2. @Ousnueckue nPUOOPHI U MpOUEAypa MPSAMBIX HM3MEPEHUN aHAJOrOBBIM U

(G pPOBBIM IPUOOPOM.

Jlabopamopnvie padbomsl u onvimul (C UCHOTb30BAHUEM 000PYOOBAHUA UEHMPA
ecmecmeeHHO-HaAYUHOU U mexHo102uueckoil nanpagenennocmu « Touka pocmay).

1. OmnpezeneHue LEHbI AeJIEHUS Kbl U3MEPUTEIBHOTO MPUdopa.

2. H3mepeHue pacCTOSHUM.

3. W3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.

4. OmnpeneneHue pa3zMepoB MalbIX Tell.

5. M3mepenue temmepaTypbl IPU MOMOLIM >KUAKOCTHOTO TEPMOMETpPA M JAaTYMKA

TeMIEepaTyphl.
6. IIpoBenenue nccienoBaHus O NPOBEPKE TMIIOTE3BI: JAIBHOCTD IOJETA MIAPUKA,
MYyIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Paznen 2. [lepBoHayajibHbIe CBEJICHUS 0 CTPOCHUM BelllecTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOECHHE BELIECTBA.

JIBrxeHue yactul BemecTBa. CBA3b CKOPOCTH JBMXKEHHS YAaCTHI] C TEMIIEPATYpOil.
bpoyHnoBckoe nBmwkenne, nuddysus. BaumonericTBre yacTuIl BEMIECTBA: MPUTKEHUE H
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEHM M TBEPIBIX
(KpuCTalIM4ecKux) Tell. B3auMocBsA3b MeXAy CBOMCTBAMHM BEHIECTB B  Pa3HbIX
arperaTHpIX COCTOSIHMSIX M HMX AaTOMHO-MOJIKYJSIpHBIM cTpoeHueM. OcoOGeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu (¢ ucnonvzoeanuem o000py006aHUA UEeHMPA eCHECHEeHHO-
HAy4YHOU u mexnonozuueckou Hanpagiennocmu «Touka pocmay).

1. HaOmionenne OpOyHOBCKOTO JBUKECHHUS.



2. HaGmoaenue nuddysuu.
3. HaOmionmenue siBneHuil, OOBSCHSIOMUXCS TMPUTSHKEHUEM WIA OTTAIKHBAHUEM
YacTHIl BEIIECTBA.
Jlabopamopnsie pabomsl u onvimel (C UCHOIL30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-HAYUHOU U mexHo102uuecKkoil nanpagenennocmu « Touka pocmay).
1. OneHka nraMeTpa aToMa METOJIOM PSJIOB (C HCTIONB30BaHueM GoTorpaduii).
2. OmBITHI 10 HAOIOICHHUIO TETUIOBOTO PACIIMPEHHUS TA30B.
3. OmnbITEI MO 0OHAPYKEHUIO ACHCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSIKEHUS.
Pa3nen 3. /IBu:keHHe U B3aUMOeCTBHE TeJl.
Mexannueckoe nBuxkeHHe. PaBHOMepHOE M HEpaBHOMEpHOE ABMKEHHE. CKOPOCTb.
CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM JBHXKEHUU. PacU€T myTH U BpEMEHHU JIBUKEHUS.
SBnennie uHepMu. 3aKOH MHEpUMU. B3anuMoieiicTBUEe Ten Kak MpUYrHA U3MEHEHUSs
CKOpPOCTH JBUKEHHMS Tel. Macca kak Mepa HHEpTHOCTH Teia. [lmoTHOCTh BemecTBa. CBsA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMa BEILIECTBA.
Cuita xkak xapakTepucTHkKa B3aumonencTBusa Ten. Cuia ynmpyroctd u 3akoH ['yka.
N3MepeHue cuibl ¢ MOMOIIBIO JUHAMOMETpA. SIBJI€HUE TATOTEHUS U cuiia TskecTu. Cuiia
TSDKECTH Ha Apyrux miaHerax. Bec tema. HeBecomocTh. CloKeHHE CUJI, HAMPABICHHBIX
o oAHOM npsamoi. PaBHoaelcTByromas cui. Cunna tpeHus. TpeHue CKOIbKEeHUSI U TPEHUE
nokos. TpeHue B NpUpoAe U TEXHUKE.
Jemoncmpayuu (¢ ucnonv3zoeanuem 000py006aHus UeHmMpa ecmecmeeHHo-
HAYYHOIU U mexHo102udecKkoil nanpagiennocmu « Touka pocmay).
1. HabnromeHne MexaHMYeCKOTO JIBMKCHUS TeJa.
N3MepeHne ckopoCTH NMPSAMOJIIMHENHOTO JBUKECHHUS.
Hab6nronenue siBeHus: HHEPIUU.
Habnronenne n3MeHeHus1 CKOPOCTH TIPH B3aUMOJCHCTBUY TE.
CpaBHeHHE MacC M0 B3aUMOJICHCTBUIO TE.
CroxeHune CHil, HallpaBJICHHBIX 10 OJHOU MPAMOI.
Jlaﬁopamopubw pabomel u onvimosl (¢ ucnob3oeanuem 060pyoosanus yenmpa
ecmecmeeHHO-HAYUHOU U mexHo102uuecKkoil nanpaenennocmu « Touka pocmay).
1. OmnpenesieHHEe CKOPOCTU PABHOMEPHOTO ABMKEHHUS (IIapUKa B XKUJKOCTH, MOJIEIIN
AIIEKTPUYECKOTO aBTOMOOWJIS M TaK Janee).

2. OmpeneneHure CpelHEW CKOPOCTU CKOJNIBKEHHMS Opycka WIM IIapuKa 10
HAKJIOHHOM TIJIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOTO TeNa.

4. OmbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsLKeHUs (aedopMaliun) mpyKUHbI
OT IPUJIOKEHHOW CUJIBL.

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

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

HaBnenne. CrnocoObl yMEHBIICHHWS W YBEIWYCHUs JAaBieHus. JlaBneHue rasa.
3aBUCUMOCTh J1aBJIeHUA raza oT 00bEma, TemrepaTypsbl. [lepegaua naBneHust TBEpABIMU
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TEJaMH, JKAOKOCTAMM UM Tasamu. 3akoH Ilackama. IIHeBmatHueckue MallWHBIL.
3aBUCUMOCTh JIaBJICHUS JKUAKOCTU OT TiayOuHBL. ['mapocratnyeckuil mapaaokc.
Cooo0maromuecs cocyabl. ' mapaBindyeckue MeXaHU3MBbl.

Atmochepa 3emmnm u armochepHoe aaBieHue. [IpuuMHBI  CyIIeCTBOBaHUS
BO3AyLIHOW 000s0ukH 3emnu. OnsiT Toppuuennu. 3mepenue atMochepHOro 1aBiieHUsI.
3aBUCUMOCTh aTMOC(EPHOTO AAaBJIECHUSA OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl mis
U3MEpEeHHs aTMOC(HEPHOTO JaBJICHUS.

JlelicTBUE KMAKOCTH M Ta3a Ha IOrPYKEHHOE B HHUX TeJO. BpITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu (¢ ucnonv3zosanuem 000py006aHuUs UeHmMpPA eCMeCmeeHHO-
HAYYHOU U mexHoozuueckou nanpagiennocmu « Touka pocmay).

1. 3aBHCHUMOCTbH JABJICHMS ra3a OT TEMIIEPATYPHI.

Ilepenada naBineHus KUAKOCTBIO U Ia30M.
CooOmiaromuecs cocysl.

['mapaBmuueckui npecc.

[IposiBneHne neicTBHUs aTMOC(EPHOTO JTABICHUS.

o v ks wN

3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00hEMa MOTPYKEHHOW YacTH Tela U
MJIOTHOCTH KHJIKOCTH.
PaBeHCTBO BBITAIKMBAOUIEN CUJIbI BECY BBITECHEHHOU KUJKOCTH.
VYcnoBue miaBaHMs TeN: IUIABAHUE WA TOTPYKEHUE Tel B 3aBUCHUMOCTH OT
COOTHOILICHHSI TUIOTHOCTEH TeJla U KUJKOCTH.

Jlabopamopnvie pabomsl u onvimul (C UCHOTb30GAHUEM 000PYOOBAHUA UEHMPA
ecmecmeeHHO-HAYYHOU U mexHo102uuecKkoil nanpagenennocmu « Touka pocmay).

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJE OT OOBEMA MOTPYKEHHOU B
KUJKOCTh YaCTH TeJa.

N

2. OmnpeneneHue BBITAIKUBAIOLIEH CUIIbI, ACHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B
KUJKOCTb.

3. IlpoBepka HE3aBUCHUMOCTM BBITAIKHABAIOIICH CHJIBI, JACHCTBYIOLIEHM Ha TEIO B
KUAKOCTH, OT MacChl TeJa.

4. OmbITBI,  JI€MOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKMBAIOIIEH  CHJIBI,
JEUCTBYIOLIEN Ha TEJIO B )KMJIKOCTH, OT 00bEMA MOTPYKEHHON B KUIKOCTh YACTH
TeJa U OT IJIOTHOCTH KUJIKOCTH.

5. KonctpyupoBanue apeomeTpa WM KOHCTPYMPOBAHHE JIOJKH U OIpPEHCIICHHUE €€
IPYy30I0AbEMHOCTHU.

Pa3pnen 5. PaGoTra u MOIIHOCTB. DHEpIrus.

Mexannueckasi padbota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuio paBHOBecus
peluara. IlpuMeHeHue mnpaBuia paBHOBECUs pblyara K OJIOKY. «30JI0TO€ IPABUIIO»
mexanuku. KITJ[ mpocTeix Mmexann3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckas sHeprusi. Kunetndeckass U noreHunanbHas sHeprus. lIpeBpamienue
OJITHOTO BHJIa MEXaHUYECKOM SHEPIUH B APYTrOM. 3aKOH COXPAHECHMS SJHEPIUU B MEXAHUKE.



Jemoncmpayuu (¢ ucnonvzoeanuem o000py006aHUA UEHMPA eCHECHEEeHHO-
HAYYHOU U mexHonozuueckou nanpagiennocmu «Touka pocmay).
1. I[Ipumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnsie pabomsl u onvimel (C UCHOIL30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-HAYUHOU U mexHo102uuecKkoil nanpagenennocmu « Touka pocmay).
1. Omnpenenenne pabOThl CUJIBI TPEHHUS MPU PABHOMEPHOM JIBHOKEHUM Tella 0
TOPU30HTATBHON TOBEPXHOCTH.
2. HccrnenoBaHue yclIOBUM PaBHOBECHS pblyara.
N3amepenune KITJ[ HakIOHHOM TIJIOCKOCTH.
4. H3ydeHHe 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

8 KUIACC

Pa3gea 6. TenioBLIe AIBJICEHUS.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KMHETHYECKOW TEOPHM CTPOCHUS BEILECTBA.
Macca u pazMepsl aTOMOB U MOJIEKYJ. ONBITHI, TOATBEPKIAIOIINAE OCHOBHBIE MOJIOKECHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Monenn  TBEpAOro, KUAKOTO M Ta3000pa3HOTO  COCTOSHUIM — BEIIECTBa.
Kpucrannnueckue u amopgusie Tena. OObsICHEHHE CBONCTB ra3oB, )KMJIKOCTEH U TBEPIBIX
TE€JI HAa OCHOBE IOJOXECHHM MOJEKYJSIPHO--KUHETHYECKOM Teopuu. (CMaduBaHHE U
KaNWUISpHbIE ABJICHUS. TEerIoBOe pacClIMPEHUE U CKATHE.

Temneparypa. CBsA3b TeMIEPATYpbl CO CKOPOCTHIO TEIUIOBOIO ABMKEHUS YACTHIL.
Buytpennss sneprus. CrnocoObl M3MEHEHHUsT BHYTPEHHEW SHEpruu: Teruvionepenadya u
coBepuieHne paboThl. Bubl Teruionepeaun: TEIONPOBOAHOCTb, KOHBEKIUS, U3IIyYECHHUE.

KonuuectBo TemnoTsl. Y ienabpHasi TEIIOEMKOCTD BEIECTBA. TemI000MeEH U TEMIIOBOE
paBHOBecHe. YpaBHEHHE TeIuioBoro Oamanca. [lmaBnenme w  oTBepaeBaHUE
KpUCTAJUIMYECKUX BEHIECTB. YJenbHas Terora IuasieHus. [lapooOpa3zoBanue u
koHaeHcauus. Mcnapenne. Kunenue. Y aenpHas temnnora napoodpazoBaHusi. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT aTMOC(EPHOTO JaBICHHUS.

BitaxxHOCTB BO3yXA.

DHeprus TOIJIMBA. Y AeNbHAS TEIIOTa CTOPAHMSL.

[Tpunuuner pabotel TeroBbix asurateneid KI1J] temnoBoro asuratens. TemnoBsie
JBUTATENIN U 3aIATA OKPYKAOLIEH CPEbl.

3aKOH COXPAHEHMS U MPEBPALLEHUS YHEPTUU B TEIJIOBBIX IIPOLIECCAX.

Jemoncmpayuu (¢ ucnonv3zoeanuem 000py006aHus UeHmMpPa eCcmecmeeHHOo-
HAYYHOU U mexHonozuueckou nanpagiennocmu «Touka pocmay).

1. HaGmionenne OpOyHOBCKOTO JBUKECHHUS.

2. HaGmoaenue nuddysun.

3. HalGmroneHue siBIeHUM cMauyMBaHUs U KalWUISIPHBIX SBJICHUI.

4. HabGmroneHue TEmIoBOro paciupeHus Tell.

5. V3meHenue pfaBieHHs Ta3a MpU H3MEHEHHMH OO0bEMa M HarpeBaHUM WU

OXJIQXKICHHH.



6. IIpaBuna nsmepeHus reMnepaTypsl.

7. Bupael Tenonepenayu.

8. OXxJjax/JeHHEe NMPU COBEPILIEHUH PAOOTHI.

9. HarpeBanue nipu coBepiieHur pabOThl BHEIIHUMH CHJIAMHU.

10. CpaBHEHHE TETUIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. HabnroneHue KumeHusl.

12. HabnrogeHne mocTosTHCTBA TeMITepaTyphl TIPH TJIABJICHUH.

13. Moaenu TEemJIOBEIX ABUTATEIICH.

Jlabopamopnsie padbomsl u onvimel (C UCHOIL30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-HAYUHOU U mexHo102uueckoil hanpaenennocmu « Touka pocmay).

1. OmBITHI IO OOHAPYKEHUIO TEUCTBUS CHII MOJICKYJISIPHOTO IPUTSIKEHUSI.

2. OnbITHI 110 BBIPAIMBAHUIO KPUCTAJJIOB MMOBAPEHHOM COJIM WUJIU caxapa.

3. OnbIThl MO HAOTIOJEHUIO TETJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX

TeJl.
4. OmnpeneneHue AaBICHUS BO3yXa B OaIOHE MIMPUIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHHS BO3AyXa OT €ro oOobémMa u
HArpeBaHUs WU OXJIAKICHUS.

6. IIpoBepka rumoTe3bl JMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUUYECKOU TPYyOKe OT TeMIEepaTyphl.

7. Habmonenue wu3MeHeHUsT BHYTpPEHHEM OHEpruM Tela B pe3ysbTare
TeIuUIonepeiayu U padboThl BHEIIHUX CHIL.

8. HccrnemoBanue sBICHHS TEIUIOOOMEHA MPU CMEIIMBAHWM XOJOJIHON W TOpsuei
BOJbI.

9. OmpeneneHre KOJUYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOW MpU TEINIOOOMEHE C
HArpeThiM METAJUINYECKAM LUJIUHIPOM.

10. OnpeeneHre yaeIbHON TEMIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpoiecca uCrapeHus..

12. OnpenenieHne OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

13. OnpenesieHne yaeIbHON TEIUIOTHI MIABJICHUS JIbA.

Paszpnen 7. diekTpuyecKkue 1 MATHUTHBIE SIBJICHUS.

Onextpuzaumss Ten. J[Ba poma osnmektpuyeckux 3apsanoB.  B3anmMopeiicTBue
3apsoKEeHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTB CHUJIBI B3aUMOJEHCTBUSI 3apsSKEHHBIX TEJ
OT BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMHM).

Onexktpuyeckoe nosne. Hanpsok€HHOCTh — anekTpuueckoro  moJid.  [IpuHnwmn
CYNEPIIO3ULINH dJIEKTPUUECKUX MOJEH (HA KAYECTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsiioB. OJIEMEHTAPHBIA  BJIEKTPUUECKUN  3apsjl.
Crpoenne aroma. IIpOBOIHHMKM M JUANEKTPUKU. 3aKOH COXPAHEHUS DJIEKTPUYECKOTO
3apsja.

DIEKTPUYECKUM TOK. YCJIOBHUSI CYILIECTBOBAHUS 3JIEKTPUUECKOro Toka. McTouHuku
MIOCTOSIHHOTO ~ TOKa. JIEHCTBUSL  3NEKTPUYECKOr0 TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B KUIKOCTAX U raszax.



Onexktpuueckas uenb. Cuna Toka. DJEKTpUuecKkoe HampsbkeHue. COnpoTHBIICHUE
MPOBOJAHUKA. YJIETbHOE COMPOTUBIICHHE BellecTBA. 3akoH Oma g ydacTKa IIelu.
[TocnenoBarenbHOE U NApaAIUIENBHOE COCTUHEHUE TPOBOJHUKOB.

PaboTa u MOIIHOCTB ANEKTpUUECKOro ToKa. 3akoH Jxoyns—JleHua. DnekTpuyeckue
LENU U NOTPEOUTENN ANEKTPUIECKOi saHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUThI. B3auMoelicTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHOE MOJIE.
MarnutHoe moje 3emMiii U €ro 3HaueHue [Js Ku3HM Ha 3emuie. OmnbiT Opcrena.
MarauTHoe MoJie JJIEKTPUYECKOrO TOKa. [IpUMEHEHHE >SJIEKTPOMAarHUTOB B TEXHUKE.
JlelicTBUE MAarHUTHOTO IOJSl Ha NPOBOJHHUK C TOKOM. DJIEKTPOJBUIATENb MOCTOSHHOIO
TOoKa. Mcnonb30BaHUE 3JIEKTPOABUTATENECH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  Dapanes. SABnenue saekTpoMarHUTHOW HHAYKUMH. I[IpaBuno Jlenna.
Onexrporenepatop. CriocoObl MOMTYUYSHHS MIEKTPUUESCKON IHEPTUU. DIIEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX UICTOYHUKAX SHEPTUU.

Jemoncmpayuu (¢ ucnonvzoeanuem o000py006aHUA UEHMPA eCHECHEEeHHO-
HAy4YyHOU u mexnoaozuueckou nanpagiennocmu «Touka pocmay).

1. DJEeKTpu3alus Tell.

JIBa pojia 3IEKTPUUYECKUX 3apsI0B U B3AUMOJICUCTBUE 3aPSKEHHBIX TEIL.
YCTpONCTBO U IEUCTBUE IEKTPOCKOIIA.
DIeKTpOoCTaTUIECKast HHAYKIUSA.
3aKOH COXpaHEHUS JEKTPUUECKUX 3aPSJIOB.
[IpoBOAHUKY U AUDIIEKTPUKH.
MopnenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
M cTOYHMKN TOCTOSIHHOTO TOKA.
JIlencTBUS NEKTPUUYECKOTO TOKA.
. DJIEKTPUYECKHI TOK B JKHJIKOCTH.
. 'a3oBBI1 pa3psa.
. I3MepeHune cuitbl Toka aMIePMETPOM.
. 3MepeHune 371eKTpUIEeCKOro HaNpsHKEHUST BOJIbTMETPOM.
. PeoctaTt 1 mara3uH CONpPOTHUBIICHUN.
. Bzaumo1ericTBrE MTOCTOSHHBIX MATHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUS MOJKOCOB MAarHUTaA.
. MoaenupoBaHWe MArHUTHBIX OJIEN TOCTOSIHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MaruutHoe noje Toka. DJIeKTPOMarHur.
. JlercTBME MarHUTHOTO MOJIS HA MTPOBOJIHUK C TOKOM.
. DNEeKTPOABUTATEb TOCTOSIHHOTO TOKA.
. UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOM UHIYKIIHH.
. OnbiTel @apajes.
. 3aBUCUMOCTb ~ HAaNpaBJIEHUS MHAYKIMOHHOTO TOKa OT YCJIOBUHA  €ro
BO3HUKHOBEHHUSI.
. DIEKTPOTEHEPATOP MOCTOSTHHOTO TOKA.
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Jlabopamopnsie padbomsl u onvimel (C UCHOIL30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-HayYHoll U mexHoaozuueckoi Hanpaeiennocmu « Touka pocmay).

1.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OmbeITel MO  HAOMIONEHWIO  DJCKTPU3AIMH  TEl  WHAYKIUEH ©  TIpH
CONPUKOCHOBEHUH.

Hccnenoanue AeMCTBUS SJIEKTPUUECKOTO MOJIA HA MPOBOJHUKHU U JUAIEKTPUKH.
COopka 1 mpoBepKa pabOTHI IEKTPUIECKON IIENTH TOCTOSTHHOTO TOKA.

N3MmepeHue u peryinpoBaHUe CUJIbI TOKA.

N3MepeHue u peryinpoBaHue HAMPSKEHHUS.

HccnenoBanne 3aBUCUMOCTM CHJIbI TOKA, HWIYIIETO YEPE3 PpPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJAHUKA OT €r0 JIJIMHBI, TUIOIIA/IM MTONEPEYHOTO CEUYEHUs U MaTepuraia.
[IpoBepka mpaBuiia CIOKEHUS HANPSHKEHUN MPH MTOCIEN0BATEIBHOM COCIUHEHUN
IBYX pE3UCTOPOB.

IIpoBepka npaBuia AJisi CUIIbI TOKA MPU MAPAIIIETBHOM COEAUHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIEr0 4epe3 Pe3ucTop.
OrnpenenieHre MOITHOCTHU JIEKTPUYECKOr0 TOKA, BBIAEISIEMOI Ha PE3UCTOPE.
Hccnenopanne 3aBUCHUMOCTH CHJIBI TOKa, HUAYIIETO 4YEPE3 JAMIIOYKY, OT
HANPSDKEHUS HA HEW.

Omnpenenenue KIIJ[ HarpeBaTesns.

UccnenoBanre MarHuTHOTO B3aUMOJIEUCTBUS MOCTOSHHBIX MarHUTOB.

N3yuenne MarHUTHOTO TIOJIS TOCTOSIHHBIX MAarHUTOB NpU WX OOBEIUHEHUU U
pa3iciICHUN.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI B3aUMOJEHUCTBUSI KATYIIKU C
TOKOM M MarHuTa OT CWJIbl TOKAa U HAPaBJIEHUS TOKA B KATYIIIKE.

N3ydeHune neicTBUSI MArHUTHOTO MOJISL HAa MPOBOAHUK C TOKOM.
KoHctpynpoBanue u uzyueHue paboThl 31€KTPOIBUTaTES.

N3amepenue KIIJI asekTpoaBUraTeibHON YCTAaHOBKH.

OnbITel 1O HCCIENOBAHUIO  SIBJIGHHUSI  BJIEKTPOMArHUTHOW — WHAYKIIUH:
HCCIIEIOBAHNE U3MEHEHUI 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanunyeckue siBJICHHSA.

Mexanuueckoe — aBWKeHHE.  MarepuanbHas — Touka.  Cucrema  oTcuéra.
OTHOCUTENILHOCTh MEXAHUYECKOTO JIBMXKEHUSI. PaBHOMEPHOE MPSIMOJIMHEITHOE JIBUKEHUE.
HepaBHomepHoe npsimonuHeiiHoe ABWkeHue. CpeaHsis U MTHOBEHHAs! CKOPOCTh TeJla Mpu
HEPAaBHOMEPHOM JIBUKECHUHU.

Yckopenue. PaBHOyCKOpeHHOE MpsMOIMHEHOe nBrkeHne. CBOOOIHOE TaJcHHUE.
OmbiTel ["ammnes.



PaBHOMEpHOE BMKEHNE 1O OKpY)KHOCTH. [lepros u yactora obpamienus. JInneiinas
Y yIJIOBasi CKOPOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

IlepBoiii 3akoH Hprorona. Bropou 3akon Herorona. Tperuin 3akoH Hprorona.
[IpuHIMI CynIepIIO3UIIMH CHIL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuia TpeHMs: cuia TpEeHUs CKOJIbKEHUS, CUila TPEHUs
IIOKOs1, IPYTHE BUbI TPEHHUS.

Cuna TSHKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHUE CBOOOIHOrO IMaJICHUS.
JBrxenue miuaHer BOokpyr Connua. IlepBasg kxocmuueckas ckopocTb. HeBecomocTh u
[EPETPY3KHU.

PaBHOBecue maTepuaabHOM TOUKU. AOCOTIOTHO TBEPAOE Telo. PaBHOBecHe TBEPAOTO
TeJIa C 3aKPEINIEHHOMN OChIO BpalieHuss. MomeHT cuibl. LIeHTp TskecTu.

Nmnynsc Tena. W3meHeHue wumnynbca. Mmmynbc cuibl. 3aKOH COXpaHEHUs
uMITysbca. PeakTuBHOE JBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa Cuil TSKECTH, YNPYTrOCTH, TPEHMSL.
CBs13p 2Hepruu u padotsl. [loTeHnmanbHas HHEPrUs TeIa, NOAHATOTO HaJl IOBEPXHOCTHIO
3emud. [loTeHnmManbHas sHeprus cxaTou npykuHbl. KnHetnyeckas sHeprus. Teopema o
KMHETHYECKOW dHEPIUH. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUU.

Hemoncmpayuu (¢ ucnonv3zosanuem 000py006aHus UeHmMpPa eCmecmeeHHO-
HAY4YHOU U mexHoa02uyeckoil nanpagnennocmu « Touka pocmay).

1. HaOmioneHne MeEXaHMYECKOTO JBMKEHHMS Tella OTHOCHUTENBHO pa3HBIX Tl

OTCU€Ta.

2. CpaBHeHHE TIIyT€d W TPAEKTOPUM JABMKEHUS OJHOTO M TOrO K€ Tela

OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOJIMHEMHOTO IBUKECHHS.

Hccnenoanne npu3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habmonenue nBMWKEHUs Tesa Mo OKPY>KHOCTH.

HabmtoieHne MexaHMYeCKHX SIBICHUN, IMPOUCXOIALIMX B CHUCTEME OTCUéTa

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

KaOuHeTa QU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS TeJIa OT MAcChl T€Ja U IEUCTBYIOIIEH Ha HETO CUJIBI.

8. HabOmronenue paBeHCTBa CUJI IPU B3aUMOACHCTBUU TEJI.

9. HM3MeHeHue Beca Tena IpU YCKOPEHHOM JIBUKCHHH.

10. [lepenada nMIrybca npyu B3aUMOACHCTBUM TEIL.

11. [IpeobpazoBanust SHEPTUH NMPU B3aUMOJACHCTBUU TEL.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTrOM B3aHMMOJIEHCTBUH.

13. CoxpaHeHHe UMITYJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOJACHCTBUU.

14. HaOmoieHre peakTuBHOTO IBH)KEHUS.

15. CoxpaHeHHe MEXaHUYECKON S3HEPTUU ITPU CBOOOJHOM MaJICHUM.

16. CoXxpaHeHHE€ MEXAHWYECKOW SHEpPruM IpU ABWKEHUM Tela I0J JEUCTBUEM
IIPY>KUHBI.
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Jlabopamopnsie padbomsl u onvimel (C UCHOIL30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-HayYHoll U mexHoaozuueckoi Hanpaeiennocmu « Touka pocmay).

1.

10.

11.

KoHcTpynpoBaHue TpakTa Jyisi pa3roHa U JAIbHEHUIIIEr0 PAaBHOMEPHOTO JIBMKCHUS
HIapyKa WK TEIEXKKH.

Omnpenenenre cpeJHEN CKOPOCTH CKOIBKEHHS OpyCcKa WM ABMXKEHHS IIapUKa I
HAKJIOHHOU IUIOCKOCTH.

Ompenenenre yCKOPEHUS Teja MPU PaBHOYCKOPSHHOM JBMIKEHUU TI0 HAKIIOHHOM
MJIOCKOCTH.

WccnegoBanue 3aBUCUMOCTHU ITyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JABUKEHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THMOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBIDKCHHH 0€3 HavdalbHOUN
CKOPOCTHA TyTH OTHOCSITCS KaK Ps HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHEC
POMEKYTKH BPEMEHHU OJIMHAKOBBI.

WccnenoBaHue 3aBUCUMOCTU CHJIbI TPEHHSI CKOJIBKEHUSI OT CHJIbI HOPMaJbHOTO
JIaBJICHUSI.

Omnpenenenne koduIreHTa TPEHUS CKOTBKEHUS.

Omnpenenenre KECTKOCTU MPYKUHBI.

Omnpenenenrne pabOThl CWIBI TPEHHS TPU PABHOMEPHOM JIBHXKEHHMHM Tejla IO
TOPU30HTAJILHOM MOBEPXHOCTH.

Omnpenenenre paboOThl CHIBI YIPYTOCTU MPU MOIBEME Tpy3a C HUCIOIH30BAHUEM
HETOABUKHOTO U TOJBUKHOTO OJIOKOB.

N3yuenne 3aKoHa COXPaHCHUS YHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.

KonebarenbHoe naBukeHne. OCHOBHBIE XapaKTEPUCTUKU KOJeOaHUH: NEpUOA,
4acToTa, aMIIMTyAa. MareMaTH4eCcKnii U py>KUHHBbIN MasTHUKU. [IpeBpamenne sneprun
pu KoJebaTeaIbHOM JABUKECHUU.

3aryxawomue KkoneOaHusi. BbiHyxaeHHble kosiebaHus. Pe3zonanc. MexaHuueckue

BOJIHBI.

CBoiicTBa MEXaHHYECKUX BOJIH. HpOIIOJII)HI)IC N TIOIICPCYHBIC BOJIHBI. I[J'II/IHa

BOJHBI M CKOPOCTh €€ pacmnpocTpaHeHus. MexaHWdeckre BOJIHBI B TBEPJAOM Telle,
CEMCMHUYECKHE BOIHBI.

3Byk. I'pomkocTs 3Byka W BbeicOTa TOHa. OtpaxeHue 3Byka. MH()pa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu (¢ ucnonvzoeanuem o000pyo00BaHUA UEHMPA eCHECmeEeHHO-
HAYYHOU u mexHoaozuueckou nanpasiennocmu « Touka pocmay).

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

Habuto1eHue BbIHYK/I€HHBIX KOJIE0aHUI U pe30HAHCA.

PacnipocTpaneHnne npoJoabHbIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).
Habmoienue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTUYECKUM PE30OHAHC.



Jlabopamopnsie padbomsl u onvimel (C UCHOIL30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-HayYHoll U mexHoaozuueckoi Hanpaeiennocmu « Touka pocmay).
1. OmpeneneHne 4aCTOTHI U TIEpUOia KOJIeOaHU MaTeMaTHIECKOTO MasITHHUKA.
2. OmpeneneHuie 4acTOThl M IEPHOJIa KOJIEOAHUI MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH Mepuoja KojeOaHUil MOJBENIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. ViccnmemoBaHre 3aBUCHUMOCTH TE€pUOJA KOJCOAHWN MPYXKUHHOTO MAasTHHKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCHMOCTH Mepuoa KoiebaHuii rpy3a, MoABEIIEHHOTO0 K HUTH, OT
Macchl rpy3a.

6. OmbBITHI, JAEMOHCTPUPYIOIIME 3aBHUCHUMOCTh TEpHOJA KOJeOaHWil MPY>KUHHOTO
MasiTHUKA OT MACChI Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3MepeHue yckopeHus CBOOOIHOIO MaJieHusl.

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

DJIEKTPOMarHuTHOE ToJIe. DJIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMAarHuTHbIX  BOJH. Illkanma  »neKkTpoMarHUTHBIX  BOJH.  Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupona csera. CkopocTs cBeTa. BOoTHOBBIE CBOKCTBA CBETA.

Jemoncmpayuu (¢ ucnonvzoeanuem o000pyO06aHUA UEHMPA eCHECHEEeHHO-
HAYYHOIU U mexHo02udecKkoil nanpagiennocmu « Touka pocmay).

1. CBolCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie padomsl u onvimel (C UCHOIL30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHO-HAYYHOU U mexHo102uuecKkoil nanpagnennocmu « Touka pocmay).

1. M3yueHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOMIIBHOTO TenedoHa.

Pa3gen 11. CBeToBELI€E SIBJIEHMS.

JlyueBag mogenb cBerta. Mcroununku cera. [IpsMonuHeHOE pacrpoCcTpaHEHUE
ceeta. 3atMenusi Connua u Jlynel. Otpaxkenue cBeta. I[lmockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH mpesomieHus cBeTa. [lonHOe BHYTpeHHEE OTpa’KeHHE
cBeTta. Mcnosib30BaHUE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITHUYECKUX CBETOBOJIAX.

JIunza. Xox nydeil B nuH3e. Ontuueckas cuctema (oToanmnapara, MUKPOCKOIA U
Teneckona. I’ a3 kak ontudeckas cucteMa. biim3opyKocTs U 1alIbHO30PKOCTb.

Pasnoxxenue Oenoro ceeta B crnekTp. OmbiTel HptoToHA. CrokKeHHE CHEKTPaTbHBIX
uBeToB. Jlucnepcus ceera.

Jemoncmpayuu (¢ ucnonv3zosanuem 000py006aHus UeHmpa ecmecmeeHHo-
HAy4YHOU u mexnoaozuueckou Hanpagiennocmu «Touka pocmay).

1. IIpamonuHetHOE pacOpOCTPAHEHHUE CBETA.

2. OtpaxeHue cBeTa.

3. Tlonmyuenue n300pakeHHIA B TNIOCKOM, BOTHYTOM | BBIITYKJIOM 3€pKajiax.

4. IlpenomiieHue cBera.



5
6
7.
8
9

OnTHyecKuil CBETOBO/I.

Xox myueit B coOMparoiei JInH3e.

X0 1y4der B pacCEUBAIOLIEHN JTUH3E.

[TosrydyeHne n300paxeHU ¢ TOMOIIBIO JIMH3.

[TpuHumn neiicTBus Goroannapara, MUKPOCKOIA U TEIECKOIIA.

10. Monens riasa.

11. Paznoxenue 6emoro cBera B CIIEKTD.

12. [lomy4yenue 6e0T0 CBETA IPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnsie padbomsl u onvimel (C UCHOIL30GAHUEM 0D0PYOOBAHUA UEHMPA
ecmecmeeHHo-HayYHoll U mexHonozuueckoi nanpasiennocmu « Touxka pocmay).

1.
2.

N o v s

UccnenoBanue 3aBUCUMOCTH yTIJIa OTPAKEHUS CBETOBOTO Jyda OT yTIJia MaJIeHHUs.
N3yuenune xapakTepuCTUK N300paKEHUs IIPEAMETa B TNIOCKOM 3epKaJie.
Hccnenoanne 3aBUCUMOCTU yria NPEJIOMIICHHS CBETOBOrO Jydya OT Yyrja
NaJICHUS Ha TPAHUILIE «BO3LYyX—CTEKIIO».

[Tonydenne nzo0pakeHU ¢ TOMOIILI0 COOUPAIOIICH JIMH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKOMN CHITBI COOMPAIOIIEH JIMH3BI.
OMBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CTICKT).

OMnbITHl IO BOCHPUATHIO 1[BETA MPEIMETOB MPU UX HAOIIOAECHUHN Yepe3 I[BETOBbIC
(UIBTPHI.

Pa3nen 12. KBantoBble siBJIeHUS.

Omnpitel  Pezepdopna u mmanetapnas wmojenb atoma. Mopens aroma  bopa.
Henyckanne n nornomenue ceera atoMoM. KBaHTbI. JIMHEHYaTbie CIIEKTPBI.

PagnoaktuBHOCTh. Anb(a-, Oeta- U ramma-usinydeHus. CTpoeHUE aTOMHOIO sjpa.
Hyxnonnas monens atomHoro sigpa. M3oronel. Pannoakrusuele npespamienus. [lepuon
IIOJIypacIana aTOMHBIX SIIEP.

SnepHble peakuuy. 3aKOHbI COXPAaHEHHUs 3apsAJ0BOrO U MAacCOBOIO YHCEN. DHEPIrUs
CBA3M aTOMHBIX saep. CBsA3b Macchl M dHepruu. Peakuuu cuHTe3a W JEJECHHS SIED.
NcTtounuku sHeprun CoHIA U 3BE3I.

SAnepHas sHepreTuka. J[eMcTBUS palOaKTUBHBIX U3JIyYCHUN Ha KUBBIE OPraHU3MBI.

Jemoncmpayuu (¢ ucnonv3zoeanuem 000py006aHus UeHmpa ecmecmeeHHo-
HAYYHOU U mexHoozuueckou nanpagiennocmu «Touka pocmay).

1.

o v oA W

CriexTpbl U3IIy4EeHHsI U ITOTJIOLICHUS.

CriexTpsl pa3au4HbIX Ia30B.

CnekTtp BoJOpOIA.

Habmonenue TpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3HPYIOIUX U3TYyYEHUN.

. Perucrpanus nsinydeHus npupOAHBIX MUHEPAJIOB U IIPOLYKTOB.

Jlaﬁopamopubw pabomel u onvimosl (¢ ucnobzoeanuem 060pPyoosanus yeHmpa
ecmecmeeHHO-HayYHoUl U mexHoaozuueckoi Hanpaeiennocmu « Touka pocmay).

1.

Habuoienue CrIomHbIX U JIMHEHYaThIX CIIEKTPOB U3ITYUECHHUS.



2. UccnenoBanue TpeKOB: U3MEPEHUE PHEPTUU YACTHUIBI IO TOPMO3HOMY IyTH (MO

dotorpadusm).

3. W3mepenue paanoakTuBHOTO (OHA.

IToBTOpPHTENIBbHO-00001IAIOIIIUIA MOYJIb.

[ToBTOpUTENHEHO--0000IAIOMN  MOAYJb MNpEeAHa3HAYEH Mg CHCTeMaTH3alud U
0000IIEeHNST MPEAMETHOTO COJEPKAaHUSI U OIbITa JEATENbHOCTH, MPHUOOPETEHHOTO NPHU
M3yYeHUH BCEro Kypca (u3uKu, a Takke i TMOATOTOBKM K OCHOBHOMY
rOCyJapCTBEHHOMY dK3aMeHy MO (U3UKe JUIsi 00ydJaroIuXcs, BEIOPABIINX ITOT yUEeOHBIH
peIMeT.

[Ipy wu3ydeHUM MAAHHOTO MOJYJIA pEATU3YIOTCd U CHUCTEMATU3UPYIOTCS BUJIbI
JESITEIbHOCTH, HAa OCHOBE KOTOPBIX OOECMeurBaeTCs JAOCTHKEHHE MPEAMETHBIX U
MeTaIrpeaMETHBIX IJIaHUPY EMBIX pE3yIbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAY4YHas TPAMOTHOCTh: OCBOCHHE HAYUYHBIX METOJIOB MCCIIEIOBAHUS SBJICHUN
OPUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (DU3MUECKUE SIBJICHUS, TPUMEHSS
MOJTy4eHHbIE 3HAHMS, pelIaTh 3aJ]a4K, B TOM YHCII€ KAU€CTBEHHbIEC U AKCIIEPUMEHTAJIbHBIE.

[IprHIMNMATBEHO AEATEIBPHOCTHBIN XAPAKTEP AAHHOTO pa3leiia Peanu3yercs 3a CYET
TOT0, YTO 0OYYArOIIKECs BBIOIHSIOT 3aJJaHHsI, B KOTOPHIX UM Mpe/IaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUW PACIO3HABAaTh U HAYYHO OOBICHATH (PU3MUYECKue
SBJICHHSI B OKPYXKAIOILEH IPUPOJE U MOBCETHEBHON KU3HU;

MCIOJIb30BaTh HAYYHBIE METOJIbI MCCIEAOBaHUS (DU3HMUECKUX SIBJICHUI, B TOM YHUCIIE
JUISl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETUUYECKUX BBIBOJOB;

OOBSICHATh HAay4YHbIE OCHOBBI HamOOJee BaXXHBIX JOCTIDKEHUH COBPEMEHHBIX
TEXHOJIOTHM, HampuMep, NPAKTUYECKOTO UCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IMPEBpAlICHUS M COXPAaHEHUS BCEX HM3BECTHBIX BHUJOB
SHEPIHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMDBI 110 ®PU3UKE
HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

W3ydyenne (Qu3MKu Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HANpaBICHO Ha
JOCTHKCHHUE JIMYHOCTHBIX, METANpPEeIMETHBIX H IPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTATOB.

B pesynpraTre m3yueHus (pusukum Ha YpOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS Y
oOyuJaromerocst OyayT c(hOpMHUPOBAHBI CIIEAYIOIINE JIMYHOCTHBIE PE3YIbTAThI B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— TpOSIBIICHHE WHTEpeca K HCTOPUHM M COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
(hbU3NYeCKOM HAYKU;

— IIEHHOCTHOE OTHOIIICHUE K IOCTHKEHUSIM POCCUUCKUX YUEHBIX--(U3UKOB,;

2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

— TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJICHHH OOINECTBEHHO 3HAYUMBIX U

THYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHIKEHUH

bus3uKy;

— OCO3HaHWE BXHOCTH MOPAIBHO--3THYECKUX MIPHUHIIUIIOB B ACSITEILHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPHATHE DOCTETHUUECKMX KadecTB (Pu3Myeckord Hayku: €€ TapMOHUYHOTO

MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOTO MO3HAHMSA:

— OCO3HAHHWE IEHHOCTH (U3MYECKOM HAayKH KaK MOIIHOTO WHCTPYMEHTa TMO3HAHUS

MUPA, OCHOBBI PA3BUTHS TEXHOJIOTHI, BaKHEHIIICH COCTABIISIONIEH KYIbTYPHI;

— pa3BUTHE Hay4YHOH JHO0O3HATETHLHOCTH, WHTEpeca K HCCIIeI0BATEIbCKON

JeSITEIBHOCTH,

5) popmMupoBaHusi KyJbTYPbI 310POBbSI H YMOIMOHAJIBLHOT0 (JIArONOJTYYHsI:

— OCO3HaHWE TIIeHHOCTHM Oe3omacHOro o0pa3a JKM3HM B  COBPEMEHHOM

TEXHOJIOTHYECKOM MHpE, BaXKHOCTU MPABHJI 0€30MAaCHOTO MOBEICHUS HAa TPAHCTIOPTE,

Ha JIOpOrax, C AJIEKTPUIECKUM U TETUIOBBIM 000pYAOBaHUEM B JOMAITHUX yCIOBUSIX;

— copMupoBaHHOCTh HaBbIKa pedieKCcHH, MPU3HAHUE CBOErO MpaBa Ha OMMUOKY U

TaKOT0 K€ TIpaBa y IPYroro 4eioBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

— AaKTMBHOE YYacTH€ B pENICHUH TMPaKTHUEeCKUX 3amad (B paMKax CEMbH,

00pa3oBaTeNbHON OpraHu3aluy, TOpoJa, Kpas) TEXHOJOTHYECKONM M COIUaTbHOU

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

— MHTEpeC K MPAKTHUYECKOMY M3YUCHHIO TPOGECCHiA, CBSI3aHHBIX ¢ (DU3UKOIA;

7) 3K0JI0THYECKOT0 BOCTIMTAHUS:

— OpHEHTalUs Ha MpUMEHEHHE (PU3MUECKUX 3HAHWK IS pelleHus 3a7ad B 00JacTu

OKpY’KafoIIel cpeapl, IUTAHUPOBAHUS IIOCTYMIKOB M OIEHKH WX BO3MOXKHBIX

MIOCITIEACTBHM JUIsI OKPY KAIOIIEH Cpeibl;



— OCO3HaHUE TI00aTbHOIO XapaKTepa 3KOJOTHUYECKUX MpoOieM U My Tel X peleHHs;
8) apanTanuu K U3MEHAIIMMCS YCJA0BUAM COLUAJIBHON U NPUPOJAHON CpeabI:

— TOTPEOHOCTh BO B3aMMOJCHCTBHM TPHU BBIMOJIHEHUU HCCIEIOBAHUM U MPOEKTOB
(bu3NYECKON HANIPABICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JPYTHX;

— TIOBBIIIICHUE YPOBHS CBOCH KOMITIETEHTHOCTH Yepe3 MPAKTHUECKYIO e TeIIbHOCTD;

— MOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHHI, B TOM yucie GOpMyIUpPOBaTh UIEH,
TIOHSTUS, THITOTE3bI 0 QUBNIECKUX 0OBEKTAX U SIBICHUSAX;

— Oco3HaHHWE ACPUIMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEW B 00JIacTu
bus3uKy;

— IUTAaHUPOBAHUE CBOETO PAa3BUTHSI B MPUOOPETEHUN HOBBIX (PU3NUECKUX 3HAHMIA;

— CTpEeMJICHHE AaHAJM3UPOBATh M BBIABISATH B3aMMOCBSI3U TPUPOJIBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHUCJIE C UCTIOIh30BaHUEM (PU3NICCKUX 3HAHUN;

— OIICHKA CBOMX JEUCTBUN C y4ETOM BIUSHUS Ha OKPY’KAIOILIYIO CPEIy, BO3MOXKHBIX
r7100aMBHBIX TOCIEACTBUM.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

B pesynbrare ocBOeHHs MporpaMMmbl MO (pU3MKE HAa YPOBHE OCHOBHOTO OOIIErO
oOpa3oBaHus y oOyuaromierocst 0yayT copMHUpPOBaHbl MeTANpeIMeTHbIEe Pe3yJbTAThl,
BKJIIOYAIOLIME MO3HABATEJIbHBIE YHUBEPCAIbHbIE YUEOHbIE AEMCTBUS, KOMMYHHUKATHBHbBIE
yYHHUBEpCaJIbHbIe yueOHbIE ACUCTBUSA, PETYIATUBHbIC YHUBEPCAIbHBIC yueOHbIE AEHCTBUS.

ITo3HaBaTeIbHbIE YHHBeEPCATbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble 1ornueckue AeicTBU:

e BBIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBIICHUN );

e YCTAaHABIWBATh CYIICCTBEHHBIM TNPH3HAK KIacCU(PUKAIMKA, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

e BBIBIATH 3aKOHOMEPHOCTH W TMPOTHUBOPEUYHS B paccMaTpuBaeMbIX (akTax,
JAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINUXCS K (DU3UIECKUM SBIICHHUSIM;

e BBIBJISITH IPUYNHHO--CJICJICTBEHHBIE CBS3M NPH M3yYCHUH (PU3NUECKHUX SBICHHMA
M TPOIIECCOB, JIeTaTh BBIBOJBI C UCIIOJIb30BAHUEM JETyKTUBHBIX U MHIYKTUBHBIX
YMO3aKJTFOUE€HUH, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3IX (PU3NICCKUX BEITUIHH;

e CaMOCTOSITEJILHO BBIOMpATh CHOCOO pelieHusT ydyeOHOW (Qu3nuecKor 3amauu
(cpaBHEHHME HECKOJIHKHX BAapPUAHTOB PEIIEHUsS, BHIOOp HaMOOJEe MOAXOASIIETO C
y4ETOM CaMOCTOSITEIIBHO BBIZICTICHHBIX KPUTEPUEB).

ba3zoBble uccienoBaregbCcKue 1eHCTBUA:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;

e TMPOBOJAWTH TIO CAMOCTOSITENIPHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
(UBUYECKUI IKCIIEPUMEHT, HEOOBIIIOE NCCIeA0BaHNE (PU3UUECKOTO SIBICHHS;

e OIIGHWBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MHGOPMAIIMIO, MOJTYYEHHYIO B
XOJI€ UCCIIEIOBAHUS W YKCIIEPUMEHTA;



CaMOCTOSATENbHO (POpMyJIMpOBaTh OOOOUIEHUST M BBIBOJABI [0 pe3yjbTaTam
MPOBEAEHHOTO HAOIOIEHNS, OTIHITA, UCCIICIOBAHNS,

MIPOTHO3UPOBATh BO3MOKHOE JaibHEHIIee pa3BuTHE (U3MUECKHX MPOIECCOB, a
TaK)X€ BBIJBUTATh TMPEANOJIIOKEHUSI 00 HMX Pa3BUTUM B HOBBIX YCJOBHUSIX U
KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3aIPOChl IPU MOUCKE U 0TOOpE
uHGOpMALlMM WM J@HHBIX C Y4€TOM NpPEIJIOKEHHOW Yy4uyeOHON Qu3nueckon
3aJ1a4u;

aHaM3UPOBaTh, CHUCTEMATU3UPOBATh M  HMHTEPIPETUPOBATH  MHPOPMALHUIO
pa3INYHBIX BUAOB U (OPM Ipe/ICTaBICHHUS,

CaMOCTOSITENIbHO BBIOUPATh ONTUMANIbHYIO (POpMY MpeACTaBIeHUS HH(POPMALIUU U
WILTIOCTPUPOBATH PelIaeMble 3a/1a4H HECIOXKHBIMU CXeMaMHU, JHarpaMMaMu, HHOU
rpadKoi U ©X KOMOMHAIIUSIMHU.

KoMmyHnKaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

B X0lle 00CyX/IeHus y4eOHOTr0 MaTepuaia, pe3yiabTaToB Ja0OpaTOpHBIX paboT U
MPOEKTOB 33/aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOl T€Mbl M BBICKA3bIBATh
UJieu, HalleJICHHbIe Ha pPEeLIeHHE 3a/ayd M TOJIep)KaHue OiarokeiaareabHOCTH
OOIIIEHHUS;

COTOCTABJIATh CBOM CYXACHHUS C CYXICHUSIMHU JAPYTUX YYACTHHUKOB JUANIOTa,
OOHapyXUBATh Pa3IUUYHME U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX;

NyOJIMYHO TPEACTaBIATH PE3YJbTAaThl BBIIOJIHEHHOTO (PU3MYECKOTO OTbITA
(9KCTIepUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

NOHMMATh M HCIOJNb30BaTh MPEUMYIIECTBAa KOMAHIHOW W WHIWBUIYAIbHOU
paboThI MIPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATH 1L[EM COBMECTHOW JEATEIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS 1O €€
JOCTIDKEHHUIO: paclpeleisaTh PO, OOCYXJaTh IMPOLECCHl W Pe3yJbTaThl
COBMECTHOH paboThl, 0000111aTh MHEHUS! HECKOJIBKHX JIIOJIEH;

BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOTO PE3yIbTaTa 1Mo CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C APYTUMHU WIEHAMH KOMAaH/IbI;
OLIEHMBaTh KadecTBO CBOETO BKJIaJa B OOIMMH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSTENIBHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMH B3aMOACHCTBUSI.

PerynsiTuBHbIC YHHBeEpCAJbHbIE Y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKM3HEHHBIX M YYEOHBIX CHUTyalMsiX, TPeOYHOMIMX IJis
peieHus (pU3NIECKUX 3HaAHU;

OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXOAAX NPUHATUS PEILIEHUN (MHAUBUIYAJIBHOE,
MPUHATUE PELICHU B TPYIIIE, IPUHATUE PEIICHUN TPYIIIOi);



CaMOCTOSITENIbHO COCTaBIISATh AJITOPUTM pelieHus: (U3NUeCcKO 3a1aun WM IJ1aHa
UCCIIEIOBaHMs C y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BApUaHThI PELLICHMI;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTpOJIb, SMOIHUOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U IpejiaraTh IUIaH €€ U3MEHEHMUS;
OOBSCHSITh MPUYUHBI JTOCTHXKCHUS (HEIOCTH)KCHHS) PE3yJbTAaTOB ACSITEIBHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh (B TOM YHCIE B XOJl BBIMOJHEHUS
(U3MYECKOr0 HMCCIEIOBaHMS WM NPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEILCTB,
M3MEHUBIIUXCS CUTYaIlU, YCTAHOBJICHHBIX OITMOOK, BOSHUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBHUE PE3YJIbTaTa LUEIH U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4YejlioBEeKa B XOJE clopa WIM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHUS U JIOTUKY JAPYTOro;

NpU3HABaTh CBOE MpaBO HAa OMIMOKY MpHU pelleHud (U3MYECKUX 3a7ady WU B
YTBEPKICHUSIX HAa HAYYHbIE TEMBI U TAKOE K€ MPABO JPYIroro.

MNPEJIMETHBIE PE3YJIbTATbBI
K konmy oOyuenus B 7 KJjacce TpEeIMETHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y O0YJAIOITNXCSI YMEHUM:

UCIIONIb30BaTh MOHATHUS: (U3NYECKUE WU XUMHUYECKUE SIBJICHUA, HAOIIOACHHE,
OKCIIEPUMEHT, MOJI€b, TUIOTE3a, EIUHULBl (PU3MUYECKUX BEIUYMH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE, KUAKOE, Ta3000pa3HoE),
MEXaHUYECKOE JBHKEHHE (pPaBHOMEpPHOE, HEPAaBHOMEPHOE, MNPAMOJIUHENHOE),
TpPaeKTOpus, paBHOACIHCTBYIOmAs cuia, Aegopmanus (ymnpyras, IuiacTudyeckas),
HEBECOMOCTb, COOOLIAIOIINECS COCY/IBL;

paznuuath sBieHus (aug@dy3usa, TEmIoBoe JBWKEHUE 4YacTHIl BEIIECTBA,
PaBHOMEPHOE IBUKCHUE, HEPABHOMEPHOE JIBUKEHUE, UHEPLIHs, B3AUMOACHCTBUE
T€JI, PaBHOBECHE TBEPABIX TEJ C 3aKPEINIEHHOW OCBIO BpalleHUsA, Iepeaada
JaBJeHUsA TBEPABIMU TEJIAMH, KUIKOCTSIMH M Ta3aMH, aTMOC(hEpHOEe TaBJCHHE,
[UIaBAaHUE TEJ, IPEBPALCHUS MEXaHMYECKON »HHEPruv) IO OIUCAHUI HX
XapaKkTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
buznueckoe sIBICHUE;

pacrno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (U3MYECKUX SIBJICHHM B OKpPYXKaroIleM
MHUpE, B TOM 4ucie (U3HUECKHUEe SIBICHUS B NPUPOJE: NPUMEPH ABMXKECHUS C
Pa3IMYHBIMUA CKOPOCTSAMU B JKMBON U HEKUBOU MPUPOJE, NEUCTBUE CUIIBI TPEHUS
B NPUPOJE U TEXHUKE, BIMSHHE aTMOC(EPHOro NABICHMS HA JKUBOM OPraHU3M,
IUIaBaHUE PbIO, ppIUaru B TEJE Y€JIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTHUECKYIO
3aja4y B yueOHYIO, BBIICIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKU) (PU3NUECKUX
SIBJICHUU



ONKCHIBATh M3Y4YEHHbIE CBOMCTBA Tel W (U3NYECKUE SBJICHUS, HCIOJb3Ys
¢usznueckue BenWYMHBI (Macca, OOBEM, IJIOTHOCTH BEIIECTBA, BPEMsl, IMYTh,
CKOPOCTb, CPEIHsAs CKOPOCTb, CWJa yIPYrOCTH, CWIA TSKECTH, BEC Tena, Cuja
TpeHMsl, AaBieHue (TBEPAOrO Tena, XMJKOCTH, ra3a), BbITAIKMBAIOUIAas CHJIA,
MEXaHUYecKass pabdoTa, MOIIHOCTb, IIJIEYO CUJIbl, MOMEHT CHJbl, KO3(pPHUIHMEHT
MIOJIE3HOTO JIEMCTBUS MEXAHU3MOB, KMHETHYECKas W MOTEHLUUAJbHAs SHEPrus),
IpU ONHMCAHWW TMPABUIBHO TPAKTOBATh (PU3UUYECKUII CMBICT HCIOIb3yEMbIX
BEJIMYMH, HMX OOO3HAYEHUS M EAUHULBI (PU3MUECKHX BEJIWYUH, HAXOAMUTH
(GopMyJbl, CBS3BIBAIOIIME JIAHHYK (U3MYECKYH0 BEIMYMHY C JPYTUMU
BEJIMUMHAMU, CTPOUTH I'pa(UKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SIBICHUS U MPOLECCHI, HUCIOJIb3Ys
IpaBuja CIOKEHUA cui (BOOJIb OJHOM mpsiMoi), 3akoH I'yka, 3akoH Ilackans,
3aKOH ApxHMela, IPaBWIO paBHOBecUs pbluara (0JI0Ka), «30J0TOE IPABUIIO»
MEXaHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOM DSHEpruu, NpPHU OTOM JaBaTh
CIIOBECHYIO (OpMYJIMPOBKY 3aKOHa M 3alMCbIBaTh €ro MaTeMaTHYeCKOe
BBIPAKCHHUE,

OOBSCHATh (PU3NYECKUE SIBICHUS, MPOLIECCHl U CBOMCTBA TEJd, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalluii IPaKTHUKO-OPHMEHTHPOBAHHOIO XapakTepa: BBIABIATH
NPUYUHHO--CJICJICTBEHHbIE CBSA3HM, CTPOUTh OOBACHEHHME U3 1-2 JOrMYecKHx
IaroB ¢ ONMopoi Ha 1—2 U3y4YeHHBIX CBOWCTBA (PU3UUECKUX SBICHUHN, PUINIECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH;

pemate pacy€THble 3a7aud B 1—2 [eHCTBUS, UCHOJIB3YS 3aKOHBI U (OPMYIIBI,
CBsI3bIBaOIIME (PU3MUYECKHUE BEJIUYMHBI: HAa OCHOBE aHalIM3a YCJIOBHS 3aJauu
3alAChIBaTh KPaTKOE yCIOBUE, OACTABIIATh (PU3MUECKHUE BETUUHHBI B (JOPMYJIBI U
NPOBOAWTH pAcy€Thl, HAXOIUTh CHOPABOYHBIC JaHHBIC, HEOOXOAMMBIE IJIs
pelleHusi 3aj]ay, OILIEHUBATh PEAIMCTUYHOCTh TONYYCHHOH  (U3UUYECKOM
BEJIMYMHBIL;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXHO PELIUTh NPHU MOMOIIM (PU3NYECKUX
METOJIOB, B OIMCAHMM HCCIEAOBAHUS BBIICIATH IPOBEPSEMOE MPEIIOIOKEHUE
(rumotesy), pazauyaTh U UHTEPOPETHPOBATH MOJYUYEHHBIA PE3YJIbTAT, HAXOIUTh
OLIMOKH B XO/I€ OMbITA, JI€JaTh BHIBOJBI 110 €T0 Pe3yJIbTaTaM;

IPOBOJUTH OMNBITHI IO HAOJIOAEHUIO (U3UUYECKUX SIBICHUH WIH (PU3HUECKUX
CBOMCTB Ten: (OpMyIHpOBaTh IPOBEPSEMBbIE MPEINOJIOKEHUSA, COOMpATh
YCTaHOBKY U3 TMPEMJIOKEHHOTO OOOpYyIOBaHUS, 3aMUChIBaTh XOJ OMbITA |
(dbopMynHUpOBaTh BHIBOBI;

BBITIOJIHATh TpsIMble M3MEPEHHUS PACCTOSHMS, BPEMEHM, MAcChl Tena, 00bEma,
CWJIbl U TEMIEPATypbl C UCHOJIb30BAHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB,
3alKChIBaTh MOKA3aHUS IPUOOPOB C YUETOM 3aJaHHON aOCOIIOTHON MOTPEIIHOCTH
U3MEPEHNN;

MPOBOAMUTDH UCCIIEIOBAHUE 3aBUCUMOCTH OAHON (PU3MUYECKOI BEIUYUHBI OT IPYTon
C HCIIOJIb30BAHMEM TPAMBIX HU3MEPEHUM (3aBUCHUMOCTH IIyTH PaBHOMEPHO



JBUKYILETOCS TeJla OT BPEMEHU JBWKEHHUS TeJa, CUJIbl TPEHUS! CKOIBKEHHS OT
Beca Tela, KadecTBa OOpabOTKM TOBEPXHOCTEH TEN W HE3aBUCUMOCTH CHIIBI
TpPeHHsI OT IUIOLIAAM COMPHUKOCHOBEHUS TE€J, CHIbl YNPYTOCTH OT YyIJIMHEHHS
NPY>KUHBI, BBITAJKUBAIOMICH CHUIIBI OT 00bEMa MOrPYXKEHHOM YacTu Tela U OT
IUIOTHOCTH KMJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT TIIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEN0, YCIOBH TUIaBaHUs Tell, YCIOBUN PaBHOBECHS phlyara
u OJIOKOB), y4yacTBOBaTh B IJIAHUPOBAHUU Y4EOHOTO HCCIEAOBaHUSA, COOUPATH
YCTAaHOBKY W  BBIMIOJIHATH HW3MEPEHUs, CIeays NPeJIOKEHHOMY IUIaHy,
(UKCUpOBaTh PE3YJIbTATHI TMOJYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIUYUH B
BUJIE TPEIJIOKEHHBIX TaONMI] U TpaHUKOB, JAeNiaTh BBIBOABI IO pe3yjibTaTam
UCCJIEIOBaHMUS;

MPOBOANTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPAOrO Teja, CUJla TPEHUS CKOJBXKEHUS, HaBJICHUE BO3IyXa,
BBITAIKUBAIOIIAS] CWJIA, JIEUCTBYIOIIAs Ha MOTPYXEHHOE B KUAKOCTh TeEJO,
KO3 OUIIMEHT  TOJE3HOro  JEWCTBUSL  IPOCTHIX  MEXAaHHU3MOB),  ClEIys
NPEIJIOKEHHOW  MHCTPYKIMM: TPU  BBIMOJHEHUH U3MEPEHHN  coOupathb
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIUMCIIATH 3HAUEHHUE UCKOMOW BEJIMYMHBI;
coONo/IaTh TMpaBUja TEXHUKHM OE€30MaCHOCTH MpuU padoTe ¢ JabopaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPHUHIMIBI ACHCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JAMHAMOMETp, COOOLaloMecss CocyAbl, OapoMeTp, phblyar,
ITOJIBM>KHEINA M HEIIOABIDKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTD;

XapaKTEepU30BaTh MPUHIMUIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB C OMOPOM Ha WX omvcaHus (B TOM 4YMCIIE: MOJUIUITHUKUA, YCTPOUCTBO
BOJOINPOBOJA, THIPABIMYECKUNA TIpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOU
HAcOC, apeoMeTp), MCTOIb3ys 3HAHUS O CBOWCTBAX (DU3MYECKUX SIBICHUU U
HeoOxoauMble (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

OPUBOAUTHL MpUMEpPbl (HAXOAUTh HH(OpPMALMIO O MNpUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (M3MUECKUX 3HAHUN B MOBCEIHEBHOM XU3HM JUIsl 0OecreyeHus
Oe3omacHOCTH Mpu OOpalleHud ¢ NMpUOOpaMH M TEXHUUYECKHUMH YCTPOWCTBAMHU,
COXPAaHEHHUS 3/I0pOBbsS U COOJIOJCHHUS HOPM 3KOJIOTMYECKOTO TOBEICHHUS B
OKpY’KaroUEn Cpee;

OCYLIECTBISITh OTOOP MCTOUYHUKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TOMCKOBBIM 3alpOCOM, Ha OCHOBE HUMEIOUIMXCA 3HAHUA U MyTEM
CpPaBHEHUS PA3NUYHBIX HCTOUYHUKOB BBIIEIATH MH(GOPMALIMIO, KOTOpas ABISETCS
MPOTUBOPEUMBOM U MOXKET OBITH HEJOCTOBEPHOIA;

UCIIOJIb30BaTh TMPHU BBINOJIHEHUM YYE€OHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COAEpKaHUs, CIPABOYHbIE MaTepHalbl, PECYpChl CETU
WNuTtepHer, BnaaeTb npuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, NpeoOpa3oBaHus
uH(OpMAIUU U3 OJHOU 3HAKOBOUM CUCTEMBI B JIPYTYIO;



e CO3/1aBaThb COOCTBEHHbIE KPATKME MUCHbMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE
2-3 wucTOYHHUKOB WHpOpMAMK (PU3NYECKOTO COACPKAHUSA, B TOM YHCIIC
MyOJWYHO JIeNIaTh KPATKHE COOOIICHHSI O pe3yibTaTaxX MPOCKTOB WM YUEOHBIX
UCCIIENOBAHNM, TPU 3TOM TIPAMOTHO HCIOJb30BaTh HM3YYEHHBIA MOHSITUHHBIN
anmnapat Kypca (pU3uKU, COMPOBOKAATH BHICTYIUICHUE MpPE3eHTAIUEH;

e TMpPU BBHINOJHEHUU YUYEOHBIX TPOEKTOB U HWCCICIOBAHUN  paCIPEesiaTh
00S13aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABJICHHBIMU 33/1a4aMU, CIICTUTH 3a
BBITIOJITHCHUEM TIUJIaHA JEHCTBUN, aJIEKBAaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B
NEATENIbHOCTh TPYNINbl, BBICTPAUBaTh KOMMYHHMKAaTHBHOE B3aUMOJCHCTBHE,
YUYUTBIBAsE MHEHUE OKPYKAIOLIUX.

K konmy oOyueHus B 8 kJjiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE

JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YJAIOITNXCSI YMEHUM:

e HCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHNE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSIHMSI BEILECTBA, KPUCTAUIMYECKHe W amMopdHbIe
TeJla, HACHILIECHHBIM M HEHACBIIICHHBIM Map, BIAXKHOCTh BO3/lyXa, TEMIIEpaTypa,
BHYTPEHHSISI DHEprus, TEIJIOBOM JBHUraTellb, JJIEMEHTAPHBIA DJIEKTPUYECKUN
3apsid, DJEKTPUYECKOE TI0Jie, MPOBOJHUKM W JIUAJIEKTPUKH, TMOCTOSHHBIN
ANEKTPUYECKUN TOK, MATHUTHOE TOJIE;

e pasnuyaTh SBJICHHS (TEIJIOBOE PACIIMPEHUE U CHKATHE, TeIUIONepeaaya, TeIIoBOe
paBHOBECHE, CMAauMBAaHHWE, KalWUISIPHBIE SIBJICHUS, HWCIAPEHUE, KOHJICHCALHs,
IJIABJICHWE, KpuUcTauih3auus (OTBEpAEBAaHUE), KHUIIEHUE, TeIUlonepeaayda
(TEenI0npOBOIHOCTb, KOHBEKIIHS, U3JIy4YEHUE), ANEKTpU3aALUA Tell,
B3aUMOJEHCTBUE 3aPAJIOB, EUCTBUSA dJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJEHCTBUE MAarHUTOB, IEMCTBUE MATHUTHOTO MOJII HA MTPOBOJAHUK C TOKOM,
AIEKTPOMArHUTHAsT WHIYKIMS) [0 ONUCAHMI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OITBITOB, IEMOHCTPUPYIONTNX TaHHOE (PU3HUECKOE SBIICHHE;

e pacno3HaBaTh MPOSBICHHE H3YUYEHHBIX (DU3UUYECKUX SIBIICHUW B OKPYKAIOIIEM
MHUpE, B TOM 4Hcie (U3NYECKUE SIBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHUE
U KalWUISIPHBIE SIBJIEHUS B MIPUPOJIE, KPUCTAIUIBI B ITpUpoe, uziydenue ConHua,
3aMep3aHue BOJAOEMOB, MOPCKHUE Opr3bl, 00pa30BaHKE POCHI, TyMaHa, MHEs, CHETa,
ANEKTPUYECKUE SBICHUS B aTtMocdepe, 3IEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHoOE moJie 3eMiid, Apeid MoIr0CcoB, poib MATHUTHOTO MOJIS JJI AKU3HU Ha
3emie, MOJSIPHOE CHUSHHUE, MPH 3TOM IEPEBOJUTH MPAKTUYECKYHO 3a/ady B
y4eOHY0, BBIJCISTH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (DM3HUECKUX SIBICHHUIA,

e OINUCHIBATH HW3YYEHHBIC CBOWCTBA TeN W (U3UYECKUE SBICHUS, HCIOJbB3YS
dbu3MYecKue BETUYHMHBI (TeMIepaTrypa, BHYTPEHHSS DSHEPIus, KOJIUYECTBO
TEIUIOThI, YJEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJbHAS TEIUIOTa IUIaBIICHUS,
yaelibHasl TeIuioTa MapooOpa3oBaHusl, yAENbHas TEIJIOTa CTrOpaHMsl TOIUIMBA,
KOO (PUITMEHT TOJE3HOTO0 JEHCTBHSI TEIUIOBOM MAIIMHBI, OTHOCUTEIhHAS
BJIAXKHOCTh BO31yXa, OJICKTPUYECKHM 3apsld, CHJIIA TOKA, JJIEKTPUYECKOE
HaIpsDKEHHUE, CONPOTUBIICHUE MPOBOJHUKA, Y/IEIBHOE COMPOTUBJIEHUE BEIIECTBA,



paboTa ¥ MOIIHOCTh JJIEKTPUYECKOTO TOKA), NPH OMHUCAHUH TPABUIBHO
TpPakTOBaTh (U3UYECKUH CMBICI HCIOJIb3YEMbIX BEJIUYUH, OOO3HAUYECHUSA H
eAVHUIBI (PU3MYECKUX BEIMYHMH, HAXOAUTH (DOPMYJIBI, CBSA3BIBAIOIINE TaHHYIO
(U3MYECKYIO BEJIMYMHY C JAPYTMMH BEJIUYMHAMHU, CTPOUTH I'paUKy U3yUEHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOLECCHI, HCIOJIb3Ys
OCHOBHbBIE  TIOJIO)KEHHUSI  MOJIEKYJISIPHO--KUHETHYECKOM  TEOpUU  CTPOECHUS
BEILECTBA, MPUHUMUI CYNEPIO3ULIHHA MOJEH (Ha KAa4yeCTBEHHOM YPOBHE), 3aKOH
COXpaHEeHMS 3apsaaa, 3akoH OMa i1 ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH
COXpaHEHUsl PHEPruH, MpPHU STOM JlaBaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHA U
3aMHUChIBATh €r0 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (hPU3HUECKHUE MPOIIECCH U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalun MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
NPUYUHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 JIOTMYECKUX IIaroB
c omopol Ha 1-2 U3y4YEHHBIX CBOMCTBAa (PU3MYECKUX SBICHUU, (PUINYECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemate pacy€THble 3a7aud B 2—3 [EHUCTBUS, UCMOJIB3YS 3aKOHBI U (OPMYIIBI,
CBsA3BIBAIOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajiM3a YCJIOBHUS 3a/ayu
3alUChIBaTh KPATKOE YCIIOBHE, BBISBIATh HEAOCTATOK JAHHBIX Uil PELICHUS
3aja4yM, BHIOMpaTh 3aKOHBI MU (HOPMYJbI, HEOOXOIUMBbIE Uid €€ pelIeHuUs,
MPOBOAMUTH PACUETHI M CPABHUBATH MOTYUYCHHOE 3HaUCHUE (PU3NYECKON BEITUYUHBI
C U3BECTHBIMU JIaHHBIMHU;

pacno3HaBaTth MPOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3UYECKHUX
METOAOB, MCIOJb3ys OIHUCAHUE HCCICOOBAaHMS, BBIACIATH POBEPSEMOE
MPEANOJIOKEHNE, OLICHUBATh NPABWIBHOCTD MOPAJIKA MPOBEAEHUS HCCIIEI0BAaHUSA,
JieaTh BBIBO/IbI;

IPOBOJUTH OMbITHI MO HAOMIOACHHUIO (U3UYECKUX SBICHUN WM (U3NYECKUX
CBOMCTB Tel (KanmwUISIpHBIE SIBJICHUS, 3aBUCUMOCTH JIaBJIEHHUS BO3/JyXa OT €ro
o0bEMa, TeMIlepaTypbl, CKOPOCTH IIpoliecca OCThIBAHUS W HarpeBaHusi MpU
M3JIyYEHUHU OT I[B€Ta M3Iydarouel (MOriomarmnieil) mMOBEepXHOCTH, CKOPOCTh
UCIIApEHUs1 BOJbl OT TEMIEPATYpbl XUIAKOCTU W IUIOMIAIM €€ IMOBEPXHOCTH,
ANEKTPU3ALMA TEN U B3aUMOJEHUCTBHUE AIEKTPUUECKUX 3apAJI0B, B3aUMOJICICTBUE
NOCTOSTHHBIX MarHUTOB, BU3yaJIM3allisi MArHUTHBIX MOJIEN TOCTOSIHHBIX MarHUTOB,
JEUCTBUSA MAarHUTHOTO IOJISI HA POBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHmra,
CBOMCTBA 3JIEKTPOJBUTATENS TOCTOSHHOTO TOKa): (hOPMYyIHpPOBATh MPOBEPSIEMbIE
NPEIOJIOKEHNs, COOUpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyAOBaHUsA,
OMKCHIBATH X0/ OMbITa U POPMYIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSMBIE HM3MEPEHUS TEMIIEpaTypbl, OTHOCHUTEIIbHOW BIIAXKHOCTHU
BO3/yXa, CUJIbl TOKA, HAMPSKEHHs C MCIIOJb30BAHUEM aHAJIOTOBBIX MPUOOPOB U
TATINKOB (PU3MUECKUX BEJIMYWH, CPABHHUBATH PE3YJbTAThl U3MEPEHHUHN C y4ETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;



IPOBOJUTH UCCJIE0BAHKNE 3aBUCUMOCTU OJHON (PU3NYECKON BEIMUYHUHBI OT APYTOH
C HCIOJIb30BAHMEM TMPSIMBIX U3MEPEHUN (3aBUCUMOCTh  COMNPOTUBJICHUS
MPOBOJAHUKA OT €ro JUIMHBI, IUIOMIAAW TOMEPEYHOr0 CEUECHHS U YIEIbHOIO
CONPOTHUBJIEHUSI BEUIECTBA NPOBOJHMUKA, CHJIBI TOKA, UAYLIErO Yepe3 MPOBOJAHUK,
OT HaNpsDKEHHWsT Ha MPOBOJHUKE, MCCIEHOBAHHWE MOCIEIOBATEIIBHOIO U
MapajuieIbHOTO  COEJWHEHUI MPOBOJHUKOB): ILJIAHUPOBATH HUCCIEIOBAHHUE,
coOupaTh YCTAaHOBKY W BBITIOJIHATH W3MEPCHHUS, CIEIys MPEUIOKEHHOMY TUTaHy,
(UKCUPOBATH PE3yJILTATHI MOJYYCHHOW 3aBUCHMOCTH B BHJIC TaOJIHI] U TPaUKOB,
JeJaTh BBIBOJIBI MO PE3YJIbTATAM UCCIEN0BAHNUS;

OPOBOJUTh  KOCBEHHbIE  HM3MepeHusi  (U3MYECKUX  BeluuuH  (yaeiabHas
TEMJIOEMKOCTh BEIIIECTBA, COMPOTHUBJICHHE NPOBOJHUKA, paboTa M MOIIHOCTH
ANEKTPUYECKOTO TOKA): TUTAHUPOBATh U3MEPEHUs, COOMPATh IKCTIEPUMEHTAILHYIO
YCTAHOBKY, Cleaysd NpPENJIOKEHHOM WHCTPYKUMU, W BBIYUCIATH 3HAYEHUE
BEJINYMHBI;

coONoaTh TMpaBUja TEXHUKHM O€30MacCHOCTH Mpu padoTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTEePU30BaTh MPUHIUIIEI JEHCTBUS M3YYCHHBIX MPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB C ONMOPOM Ha MX OMHUCAHUS (B TOM YHCIIE: CUCTEMa OTOIUJIEHUS JIOMOB,
TUTPOMETP, MapoBasi TypOWHa, aMIEepPMETP, BOJBTMETP, CUETUHUK DIIEKTPUUYECKON
DHEPTUHU, IJIEKTPOOCBETUTEIHHBIC MPUOOPHI, HATPEBATEIbHBIC SJEKTPONPUOOPHI
(mpuMepsl), IAEKTPUUECKUE TPEJOXPAHUTEINH, FIEKTPOMArHUT, JJIEKTPOABUTATEh
MOCTOSITHHOTO TOKAa), WCTOJb3ys 3HAHUS O CBOMCTBaxX (DM3WUYECKUX SIBICHUU U
HeoOxoauMble (PU3UYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI O
CXeMaM U CXEMaTU4YHBIM pHUCYHKaM (3KUJKOCTHBIM TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETP, JABUTATEIb BHYTPEHHErO CrOpaHus, 3JIEKTPOCKOIL,
pEeoCcTaT), COCTABJIATh CXEMbl JJIEKTPUYECKUX IIeNedl C MOoCIeNOBaTEeNbHBIM U
napajuieibHbIM COEJUHEHUEM »JJIEMEHTOB, pa3ivyas YCJIOBHbIE 00O3HAYEHUS
AJIEMEHTOB DJIEKTPUUECKUX LETIEH;

MPUBOANTh TPHUMEPHI (HAXOAUTh HMHPOPMANUIO O TPHUMEPaAX) MPAKTUIECKOTO
WCIIONTh30BaHUs (PU3UUECKUX 3HAHWN B TIOBCETHEBHOM JKM3HU ISl 0OecreueHus
0e30macHOCTH MpU OOpallleHHH ¢ MpUOOpaMu W TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsl 3/I0POBbS W COOJIIOJICHHS HOPM 3KOJIOTMYECKOrO TOBEACHUS B
OKPYXaroLIEH Cpee;

OCYIIECTBIISITh MOMCK MH(pOpMaIuu Gu3ndeckoro cojaepxkanus B MHTepHeTe, Ha
OCHOBE MMEIOIINUXCS 3HAHUN U MyTEM CPaBHEHHUS JOMOJHUTEIbHBIX UCTOYHUKOB
BBIICNIATh UH(OpPMAIIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBON HIIM MOXKET OBbITh
HEJI0OCTOBEPHOM;

WCIIOJIB30BaTh TMPU BBIMOJHEHUU YYEOHBIX 3aJlaHU HAYYHO--TIOMYJISIPHYIO
TuTEPATYpy (U3UYECKOTO COACPIKAHUS, CIPABOYHBIE MaTEpPHANbI, PECYPChl CETH



WNHurepHeT, BiajgeTh NpuéMaMHM KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOdpa3zoBaHuUs
uH(OpMAIUU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE U KPaTKUE YCTHBIE COOOIIeHMs, 00001as
UHGOPMAIMI0 U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOrO COJAEpkKaHUS, B TOM
qycie MyOJIMYHO MPECTABISATh PE3YIbTAThl MPOSKTHOM MM UCCIEI0BATENHLCKON
JNEATENBHOCTH, MPHU 3TOM TPAMOTHO MCIIOJb30BATh W3YYEHHBIM ITOHATUWHBIN
anmapat Kypca (U3uKd, COMPOBOKIATH BRICTYIUICHHUE MPE3CHTAIUCH;

MIPU BBIMOJHEHUU YUEOHBIX MPOEKTOB U WCCICAOBAHWM (PU3NYECKHUX TPOIECCOB
pacnpenensiTb OO0S3aHHOCTH B TpPyINIEe B COOTBETCTBUU C IOCTABJICHHBIMU
3aJla4aMu, CIEIUTh 32 BBIIIOJHEHUEM ILJIaHA ACHUCTBUM U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA/ B ICATEILHOCTh TPYTIIbI, BEICTPANBATh
KOMMYHHKATUBHOE€  B3aUMOJICWCTBHE, MNPOSIBIASL  TOTOBHOCTH  pa3pelarhb
KOH(JIMKTHI.

K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y O0YHAIOIINXCSI YMEHUM:

UCIIONIb30BaTh TMOHATHUS: CHCTEMa OTCuéra, MaTepuajbHas TOYKA, TPAEKTOPUS,
OTHOCHTENIBHOCTh ~ MEXaHMYeCKOro  JBIDKEHUs, jAedopmanus  (yopyras,
IUIACTHYECKas), TPEHUE, LEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U
Heperpys3Ku, HEHTP TAKECTH, aOCONIOTHO TBEPAOE TEJIO, LIEHTP TAKECTU TBEPIOTO
Tena, paBHOBECHE, MEXaHMYECKHE KOJIeOaHWs WM BOJHBI, 3BYK, MH(]pa3ByK H
YJIBTPa3BYK, 3JEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMATHUTHBIX BOJIH, CBET,
OIM30PYKOCTh M aJIbHO30PKOCTh, CIIEKTPBI UCITyCKAHUS U MOTJIOMICHUS, alb(a-,
Oera- ¥ TaMMa-U3JIy4YeHUs], U30TOIBI, SAEPHAs SHEPTEeTUKA;

pa3nuyarth ABJIEHHS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIUHEHHOE IBUKEHNE,
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE TMaJeHHe Te,
pPaBHOMEpPHOE [IBIDKEHUE IO OKPY>KHOCTH, B3aUMOJICHCTBUE TEJ, PEaKTUBHOE
ABIDKEHUE, KosiebaTeIbHOE JIBIKCHHME (3aTyXalollue U BBIHYXKICHHBIC
KOJIeOaHus1), PE30HAHC, BOJIHOBOE JIBKEHHE, OTPAXKEHHUE 3BYKa, NMPSMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaXXeHHE M NPEJOMJICHHE CBETa, IO0JHOE BHYTpEHHEe
OTpaK€HHE CBETa, pa3JIoKEHHe Oeloro cBeTa B CHEKTP M CIOXKEHHE
CHEKTPaJbHBIX LIBETOB, MIHUCIEPCUSl CBETA, €CTECTBEHHAs pPaJuOAKTUBHOCTb,
BO3HHKHOBEHUE JIMHEHMYaTOro CHEKTpa M3JIy4eHHUs)) IO OMNHCAHUIO UX
XapaKTepHBIX CBOHCTB W Ha OCHOBE OIBITOB, JAEMOHCTPHPYIOIIMX IaHHOE
buznueckoe sIBICHUE;

pacrno3HaBaTh MPOSIBICHUE HM3YUYEHHBIX (U3MYECKUX SBJICHHM B OKpPYXKaroIIeM
mupe (B TOM uucie (uU3MUecKHe SIBICHHS B MPHUPOJAE: MPWIUBBI U OTIUBBI,
nwkenue T1uiaHeT CoOJIHEYHON CHCTEMBI, pEaKTHUBHOE JBM)KEHUE IKHBBIX
OpPTraHU3MOB, BOCIPHUSTHE 3BYKOB JXKHBOTHBIMH, 3€MJIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, I[BETA TeJl, ONTUYECKHUE SIBJICHUS B IPUPOJE, OMOTIOTHUECKOE
JCeCTBHE BHUIUMOTO, YJIbTPAa(pUOJIETOBOIO M PEHTICHOBCKOTO H3JIy4YCHHI,
€CTeCTBEHHBIN PATUOAKTUBHBIA (POH, KOCMHUYECKHE JIyYd, pPaaUOAKTUBHOE



U3NTy4YeHUE NPUPOJHBIX MHUHEPAJOB, JEUCTBHE pPAJMOAKTUBHBIX H3JIyYEHUH Ha
OpraHHU3M YeJIOBEKa), IPU 3TOM MEPEeBOIUThH MPAKTUUECKYIO 3a7adyy B Y4EOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKHM) (PU3UUECKUX SBICHU;
ONMKCHIBATH M3yUYEHHbIE CBOMCTBA Tel U (PU3MYECKUE SBJICHUS, HCIONb3Ys
¢u3nueckue BeNWYUHBI (CpeoHsiET W MTHOBEHHAs CKOPOCTh Tella IMpHU
HEPaBHOMEPHOM JABWKEHUH, YCKOPEHHUE, IEPEMENIEHUE, ITyTh, YIJIOBask CKOPOCTb,
CHJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJa TSDKECTH, YCKOPEHHE CBOOOIHOTO MaJCHUs,
BEC Teja, UMIYJIbC Tejla, UMITYJIbC CHJIBI, MEXaHHYecKas padoTa M MOIIHOCTb,
NOTEHIMAJIbHASL SHEPrus Tena, TMOAHATOTO HaJ TOBEPXHOCTHIO  3EMIIH,
NOTEHIMAIbHASL JHEPTUs CHKATOM MPYKUHBI, KUHETUYECKas JHEpPrus, IMOJIHas
MEXaHWYeCKas HEPTus, MepUoJl U YacTOoTa KoJIeOaHHi, IJTMHA BOJIHBI, TPOMKOCTb
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeb IMPEJIOMJIEHUS CPENbl), MpU
OMKMCAHUM MPABUILHO TPAKTOBAaTh (PU3HUECKUI CMBICT HCIOJIb3YyEMBIX BEIHYUH,
000O3HaueHUs W E€OUHUIBI (DU3UYECKUX BEJIMYUH, HAXOAUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMUHUHY C IPYTUMU BEJIMUYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOLECCHI, HCIOJIb3Ys
3aKOH COXPAaHEHMS] DSHEPrHHM, 3aKOH BCEMUPHOTO TATOTEHHS, TPUHLHII
CYNEpIO3UlIMK CWUJI, TPUHIMN OTHOCUTENbHOCTH ["anunes, 3akonsl HproTOHA,
3aKOH COXPAHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIIEHUS CBETA, 3AKOHBI
COXpaHEHUs 3apsI0BOI0 U MacCOBOI'O YMCEI MPU SIEPHBIX PEAKLMIX, IPU 3TOM
JaBaTh CJIOBECHYIO ()OpPMYJIMPOBKY 3aKOHA M 3aMUCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIPAKEHUE;

OOBACHATH (PU3MUECKUE MPOIIECChl U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallull TMPaKTUKO-OPUECHTHPOBAHHOTO XapakKTepa: BBIABIATh MPUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHUE U3 2—3 JIOTUYECKUX IIAaroB ¢ OMOpPOM
Ha 2-3 W3Yy4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHUH, (U3HMUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

pemiath pacuy€THble 3ajayd (OMUpAIOIIMEcs HAa CUCTEMY M3 2—3 ypaBHEHUH),
UCIIONB3Ysl 3aKOHBI M (POPMYJIbI, CBSI3bIBAIOLIME (PU3MYECKHE BEIMYMHBI: Ha
OCHOBE aHaJIM3a YCJIOBHSA 3aJayd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH
HEJOCTAIOIINE WM H30BITOUYHBbIC JaHHBIC, BbIOMpPATH 3aKOHBI U  (POPMYIIbI,
HEOOXOUMBbIE ISl peLIEHUs, TPOBOJUTh PACUYEThl U OIIEHUBATH PEATMCTUYHOCTh
MOJIy4Y€HHOTO 3HA4YeHUs (PU3HUECKON BEITMYUHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEUINTh MPHU MOMOIIU (PU3NUECKUX
METO/IOB, HCIIOJb3ysl ONHCAHME HCCIEAOBAHUS, BBIIEIATH IPOBEPIEMOE
pEenosoKeHre, OLIEHUBATh MPAaBUIIBHOCTh MOPSAJIKA MPOBEACHUS HCCIIEIOBAHUSA,
JIeNaTh BBIBOJIbI, HUHTEPIPETUPOBATH PE3YJIbTATH HAOIIOCHHUM U ONIBITOB;
NPOBOAMUTH OMBITHI MO HAOMIOACHUIO (PU3UUECKUX SIBICHUM WM (PUINYECKUX
CBOMCTB TeN (M3y4yeHue BTOPOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHUsl SHEPIUH,
3aBUCUMOCTh TEpHOJa KoJieOaHUN MPY>KMHHOTO MasTHHKAa OT MacChl Ipys3a U



KECTKOCTU MPYNKUHBI M HE3aBUCUMOCTb OT AaMIUIMTYIbl MajbIX KOJeOaHU,
NpSIMOJIMHEMHOE PACTIPOCTPAHEHHE CBETA, Pa3lIOKEHHE OEJIOro CBeTa B CHEKTP,
U3y4YeHHE CBOWCTB M300pa)KEHUSI B IIOCKOM 3€pKaje M CBOWMCTB H300pa)KeHUs
npenMera B coOuparomieid JHMH3€, HAOMIOJeHHWE CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB M3JIYyUEHHUS): CAMOCTOSITEIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO
Habopa o0OOpyJIOBaHUS, ONHUCHIBATH XOJI OMBITA ¥ €r0  Pe3yJbTaThl,
(hOopMyITUPOBAThH BHIBOIBI;

MPOBOAMUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHHH, ONpeaesisi CpeaHee
3HaYCHUE U3MEPsEMON BeIUYUHBI ((POKYCHOE PacCTOSIHUE COOMparouiel JIMH3bI),
000CHOBBIBATh BBIOOP crioco0a u3mepeHus (M3MepUTEILHOI0 Mpudopa);
OPOBOAWTH  HCCIENOBAHUE  3aBUCUMOCTEM  (PU3MYECKMX  BEIUYUH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUN (3aBUCHUMOCTh IyTH OT BPEMEHHU INpHU
PaBHOYCKOPEHHOM JBMKEHUM O€3 HayaJdbHOM CKOpPOCTH, MEpHoja KosieOaHuu
MaTEMaTUYECKOr0 MAasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXKEHUS
CBETa OT yrja MaJeHHs W yria NpeIOMJIICHHUs OT yIJia MaJieHus): IJIAHUPOBaTh
UCCIIEIOBaHUE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3yJIbTaTh
MOJIy4eHHOW 3aBUCHUMOCTH (PU3MUECKHX BEJIWYMH B BUAEC TaOIUIl U TpadUKOB,
JIeJ1aTh BBIBO/JIBI 110 PE3YJIbTATAM MCCIICIOBAHUS;

POBOJUTH KOCBEHHbIE M3MEPEHUS (DU3UUECKUX BEIUYHMH (CpEIHSIsE CKOPOCTh U
YCKOpEHHE Tella MPH PaBHOYCKOPEHHOM JIBKEHUH, YCKOPEHHE CBOOOTHOTO
MajieHusi, JKECTKOCTh TMPYXKHUHBI, KOIPQPUIIMEHT TPEHHUS  CKOJIBKEHUS,
MexaHuyeckas paboTa H  MOIIHOCTh, 4YacToTa MW TNEpUoa  KojebaHui
MaTEMaTUYECKOTO U MPYKUHHOTO MAsTHHUKOB, ONTHYECKas cuia coOuparouiei
JUH3bI,  PpaJMOAKTUBHBIA  (OH):  TUIAHMPOBATH  U3MEpPEHHUs, COOHpaTh
DKCIIEPUMEHTAJIbHYI0  YCTAHOBKY W  BBINOJHATH  WU3MEPEHUs,  Cleays
MPEIOKCHHOW WHCTPYKIIMH, BBIYUCIIATh 3HAYCHUE BEITUYMHBI M aHAU3UPOBATH
MOJIyYeHHbIE PE3YJIbTATHI C YUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHU;
coONoIaTh MpaBUja TEXHUKHM O€30MacCHOCTH Mpu padoTre ¢ JabopaTOPHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKH U3YUYEHHBIX (PU3NUECKUX MOJIEIICH: MaTepuaIbHast
TOUYKa, a0COJIFOTHO TBEP/IOE TEJO, TOUCUHBIN UCTOYHUK CBETa, JIy4, TOHKAs JIMH34,
IUTaHEeTapHasi MOJIENIb ATOMa, HYKJIOHHAsI MOJIEJIb aTOMHOTO $]1pa;
XapaKTEepU30BaTh MPUHIMUIIBI JEHCTBUS W3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB € OMOpOM Ha MX onucaHusi (B TOM 4YHUCIE: CIUIOMETP, JATYUKH
MOJIOKEHHUS, PACCTOSIHUS M YCKOPEHHMsI, pakeTa, 3XOJIOT, OYKH, IEPHUCKOII,
dboToanmapar, ONTHYECKHE CBETOBOJBI, CHEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), wucnosb3yss 3HaHHA O CBOMCTBaX (PU3MYECKUX SIBICHUUA U
HeoOxoauMble (PU3MYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl W CXEMAaTUYHBIE PUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTMUYECKUX TPOIECCOB IMpPH



pelieHnr y4eOHO--IPAKTHYECKUX 3a/ad, ONTUYECKUE CXEMbl ISl MOCTPOCHUS
M300pakKeHH B TNIOCKOM 3€pKaJie U coOOMparoieil TMH3e;

NPUBOANUTH TPUMEpPHl (HAXOAWTh WH(POPMAIHMIO O MPUMEPax) MPAKTHYECKOTO
MCTIONB30BaHUST (PU3NYCCKUX 3HAHWW B TMOBCEIHEBHOW KHU3HU ISl 0OECIIeUeHUs
Oe3omacHOCTH Tpu OOpalieHnd ¢ MPUOOpPaMH M TEXHUYECKHUMH YCTPOWCTBAMHU,
COXPAaHEHHUS 3/I0pOBbS U COOJIOJCHHUS HOPM 3KOJIOTMUYECKOTO TOBEICHHUS B
OKPYXaroLIEH Cpee;

OCYIIECTBIIATh TIOUCK WHQPOpPMANUU (PU3UIECKOTO cojaepkaHus B HTepHeTe,
CaMOCTOSTENILHO (POPMYITUPYST TTOUCKOBBIN 3aIPOC, HAXOJUTh MYTH ONpPEACIICHUS
JOCTOBEPHOCTH TIOJYyYEHHOW HWH(OpPMAIMK Ha OCHOBE HMMEIOIIMXCS 3HAHWUU WU
JOMOJTHUTEIBHBIX UCTOYHUKOB;

UCTIOJB30BaTh TMPH BBINIOJHEHUW YUYEOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO
JIUTEepaTypy (U3HUECKOTO COACP)KaHMS, CIPABOYHBIE MaTEpUalbl, PECYPChl CETH
WuTepHer, BiaaeTh NpuéMaMd KOHCIIEKTUPOBAHMS TEKCTa, MNpeoOpa3oBaHUs
MHPOPMAITUHU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE
uH(GOPMAILIMU U3 HECKOJBKUX MCTOYHHUKOB (PU3UYECKOTO COACPIKAHMS, MyOINIHO
NPECTABIATh PE3YJIbTAThl MPOCKTHONW WM HCCIIEI0BATEILCKON AESTeIHbHOCTH,
IIPU STOM IPaMOTHO MCIIOJIb30BaTh U3YYCHHBIN MOHATUIHBIN anmapaTr u3y4aeMoro
pa3nena (U3MKH W COMPOBOXAATh BBICTYIUICHHE TMpE3CHTAlMEel ¢ y4EéToM
0COOEHHOCTEH ayAUTOPUU CBEPCTHHUKOB.
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Pa3nes 2. DiieKkTpH4ecKHe H MATHUTHBIC SIBJICHHSA
)1 DIIeKTpUYECKHE 3apsabl. 3apsyKEHHbIE TEla 7 1 Bubmmoreka LIOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . Bbu6nmuoreka [IOK
2.2 IT 2 1
OCTOSIHHBIN 3JIEKTPUUYECKUN TOK 0 7 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ACHHTHDIC ABICHHA https://m.edsoo.ru/7f4181ce
Bbu6nmuoreka [IOK
2.4 2 4
JICKTPOMATHHTHAA MHAYKHHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC (3 yaca B HejeJ10)

KoaunuecTBO 4acoB

IIpakTH4eckue
DJIEeKTPOHHBIE
HaunmeHoBaHHe pa3/esioB H TEM pabort (uu¢posbie)
N‘.’ H/H p KOHTpO.J‘ILHLIe ucnoJib3oeanuem p
nporpaMmasl Bcecero 5 0bopyoosanusn OﬁpaSOBaTe.}ILHbIe
padoThI uenmpa pecypesI
ecmecmsenuouayuuoﬁ
U MEXHON02UUECKOTL
HanpaeleHHocmu
«Touxa pocmay)
Pa3zpen 1. Mexann4deckue siBJIeHUS
11 MexaHn4ecKoe ABIKEHNE U CIIOCOOBI €T0 10 | Bu6nnoreka LIOK
' ONMCAHUS https://m.edsoo.ru/7f41a4a6
. Bbu6nmuoreka [IOK
1.2 BsaumonetlictBue 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 no pazgeny 40
Pa3pen 2. Mexann4ueckue KoJ1e0aHUsA M BOJIHBI
Bbu6nmuoreka [IOK
2.1 Mexannueckue KoJieOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnueckre BOJIHEL. 3BYK 8 1 3
y https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
11 DJIEKTPOMArHUTHOE MOJIE U 6 ) bubnmoreka [JOK
) 3IIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6




Pa3gen 4. CBeToBbIE AABJICHUSA

4.1 3aKOHBI pacIpoOCTpaHEHUS CBETA 6 2 bubmorexa HOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
Bbu6nmuoreka [IOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 hitps://m.edsoo.ru/7f4 1a4a6
Bbu6nmuoreka [IOK
43 Paznosxenue 6enoro cBeTa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3pen 5. KBaHTOBLIE SIBJICHUS
Bbu6nmuoreka [IOK
5.1 Hcnyckanne v mOTJIONIEHNE CBETa aTOMOM 4 1 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
5.2 C 6 1
TPOCHHE TOMHOTO 3pa https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 s 7 1
FICPHPIC peaKtim https://m.edsoo.ru/7f41a4a6
Nroro no pazgeny 17
Pa3nea 6. IloBTopuTe1bHO-000011aK01MIT MOAYJIb
6.1 [ToBTOpEeHME M 0000IIIEHNE CONEePKAHUS 9 ) bubmuorexa [JOK
) Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

®usuka: 7-ii kinacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ [leppimkun U.M.,
HBanoB A.U., Akunoneproe obmectBo «M3narenscto «IIpocsemienner
®usuka: 7-ii kinacc: 6a30BbIi ypoBeHb: yueOHUK, 7 knacc/ [lepprimkun U.M.,
NBanoB A.U., AkumonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOIUYECKHUE MATEPHUAJIBI JJISA YYUTEJIA

MeTtoauueckoe mocodue st yUuTess.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

®OI'C "Mos mkoma"
bu6moreka IJOK

MATEPUAJIBHO-TEXHUYECKOE OCHAIEHUE
O6opyaoBaHHe [IEHTPA €CTECTBEHHO-HAYYHOU U TEXHOJIOTHYECKOM
HanpaBieHHOCTH « Todka pocTay:

- nmudpoBas 1abopatopus (yueHUYECKas);

- KOMIUTIEKT TIOCYBI JUTSl YIEHUYECKUX OIBITOB;

- 00pa3oBaTENbHBIA KOHCTPYKTOP IS MPAKTUKU OJIOYHOTO
MIPOTPAMMUPOBAHUS C KOMIUIEKTOM JIATIYNKOB;

- Habop OI'D/EID; - HOYTOYK.



