Pa0ouas nporpamma
no Ppusuke 1js /-9-x KJIaccoB

IMosicHuTeIbHAA 3aMUCKA

PabGouas mporpamma 1o ¢u3uKe Ha YPOBEHb OCHOBHOI'O 00IlIero oOpa3oBaHUs
st obywaromuxcs  (—9-x  kiaccoB  MBOVY  «lllkoma Ne2l» paszpaGotana B
COOTBETCTBHUH C TPEOOBAHUSIMHU:

o ®enepanbHoro 3akoHa ot 29.12.2012 No 273-®3 «O06 oOpa3zoBaHuu B
Poccuiickon denepanum»;

o mpukaza Munnpocsemenuss ot 31.05.2021 Ne 287 «O06 yTBepxkacHUU
denepabHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAapTa OCHOBHOIO OOILEro
00pa3oBaHUsY;

o mpuka3za Munnpocsemenus oT 18.05.2023 Ne 370 «OO6 yTBepxaeHUU
dbenepanpHOil 00pa3oBaTEILHON MTPOTPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs»;

o mpuka3za Munnpocsemenus oT 22.03.2021 Ne 115 «OO6 yTBepxkaeHUU
[lopsinka opraHu3alid M OCYIIECTBICHHUS OOPa30BATENbHOM MAEATEIBHOCTH IIO
OCHOBHBIM 00I111€00pa30BaTeIbHBIM IpOTpaMMaM — 00pa30BaTEIbHBIM MPOTPaMMaM
HayaJbHOIO OOIIEro, OCHOBHOIO OOIIEro U CPeHEro OOIIEro 00pa3oBaHUs»,

o KOHIICTIIIUU MPEMNoIaBaHus yueOHOro npeamera «Dusukay;

«CIl 2.4.3648-20 «CaHuTapHO->MUAECMHUOJIIOTUYECKHE  TpeOOBaHUS K
OpraHu3alusIM BOCHUTAaHUS U OOy4YeHHUs, OT/AbIXa M O3JOpPOBJICHUS JeTell u
MOJIOZICKH», YTBEPKIEHHBIX MOCTAHOBJIECHUEM TIJIABHOTO CAHUTApPHOTO Bpaya OT
28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «['uruennueckue HOPMATUBBI W TpeOOBaHUS K
obecrieueHuio 6e3onacHocTy U (Miu) OE3BPETHOCTH JIJIsl YeloBeKa (haKTOPOB CPeIbl
OoOWTaHMS», YTBEPKICHHBIX TOCTAHOBJICHHWEM TJAaBHOTO CAaHWUTApPHOTO Bpaya OT
28.01.2021 Ne 2;

¢ yueOHOTO MJIaHa OCHOBHOI'O 00I1Iero o0pa3oBaHus, YyTBEPKIEHHOTO MPUKa30M
I'BOY «Cpennss mkona Ne 1» ot 31.08.2023 Ne 175 «O06 yTBep>KAeHHH OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOTO 00I111€TO 00pa30BaHUY;

« (henepanbHON paboyell mporpaMmel 1o yueOHOMY npeaMeTy «Du3nKay.

PaGouass  mporpamma  OpHEHTHpOBaHA  Ha  IICJIEBbIE  MPUOPHUTETHI,
chopmynupoBaHHbIe B (henepanbHO paboyelt mporpaMMe BOCIIUTAHUS U B paboueit
nporpamme Bocniutanusi ' BOY «Cpennsist mikona Ne 1y.

[Iporpamma 1o ¢pusuke Ha ypOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUs COCTaBIICHA
Ha OCHOBE IOJIOKEHUW U TpeOOBaHUN K PEe3ysbTaTaM OCBOSHHUS Ha 0a30BOM ypPOBHE
OCHOBHOM 00pa3oBarenbHOM mporpaMmmel, npeacTtaBieHHbx B DI'OC OO0, a Takxke
c ydetoMm ¢denepanbHOi paboyedt mnporpamMmbel BocnuTaHus u  KoHueniuu
IpernoaaBanus yaeOHOTO mpeameTa « Du3ukay.

ConepxaHue mporpaMMmbl MO (U3MKE HampaBleHO Ha (QopMUpOBaHUE
€CTECTBCHHO-HAYYHOH TPaMOTHOCTH OOYyYalOUIMXCS W OpPraHU3alUi0 H3YYCHHS
GU3MKN Ha JEATCILHOCTHOW OCHOBE. B mporpamme mo ¢GU3NKE YYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mnpenmera B peanusanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM M METANpPEeIMETHBIM pe3yJibTaTaM OOY4YEHHs, a TaKxKe



MEXIPEIMETHbIE CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOI'0 00I1IeT0 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeesieHne yueOHOro Marepuana mno
rogaM oOydeHus (1Mo KiaccaMm), MpelyiaracT MPUMEPHYIO IOCIEI0BATCIbHOCTh
U3YYEHHUS TEM, OCHOBAHHYIO HA JIOTUKE PA3BUTHS MPEIMETHOTO COACPKAHUS U yUETE
BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroIIMXCs.

[Iporpamma 1o ¢u3uke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3AaHUU paboyei mporpaMMBbl 10 y4eOHOMY MPEAMETY.

@uznka SABISAETCA CHUCTEMOOOPA3YIOIIUM Il €CTECTBEHHO-HAYUHBIX YYEOHBIX
MPEeIMETOB, TOCKOJBKY (DU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBICHUH,
M3y4aeMbIX XUMUEH, OMOJIOTHEH, acCTpOHOMUEH U (Pu3ndeckoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYI0 KapTHHY MHpa, MPEAOCTABISIET HAuOOJee SICHbIE
o0Opa3upbl NPUMEHEHHs HAYYHOrO METOJa IMO3HaHHUs, TO €CTh Crnoco0a MOIy4eHHs
JIOCTOBEPHBIX 3HAHUW O MUPE.

Opna w3 TNaBHBIX 3aj1a4 (pu3nyeckoro oOpa3oBaHHUs B CTPYKType OOILIEro
o0pa3oBaHMsl COCTOUT B (HOPMHUPOBAHUM €CTECTBEHHO-HAYYHOW TPaAaMOTHOCTU U
UHTEpeca K HayKe y 00y4aromuxcsl.

N3ydenne ¢pusnku Ha 6a30BOM ypOBHE MPEATNONATAET OBJIAJCHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

e HAYYHO OOBSCHSTH SBJICHUS;

¢ OIICHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O MCCIIEI0BAHNUS;

¢ UHTEPIPETUPOBATh JAHHBIE M MCIOJb30BaTh HAy4yHbIE JOKA3aTEIbCTBA IS
MOJTy4YEHHUS BHIBOJIOB.

[enu wu3ydyenus (U3MKK Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
onpenenensl B Konuenuuu npenogaBaHus ydeOHoro mnpenMera «@Pu3ukay B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit @eaepannu, peann3yronuX OCHOBHbIE
o0meo0pa3oBaTeNbHbIE  TPOrpaMMbl,  YTBEpKIEHHOW  pemienneMm  Koteruu
MunucreperBa npocBemnieHust Poccuiickoit ®enepanuu (MpoTtokoa ot 3 aexadpst
2019 roma Ne ITK4zH).

eau ndyuenuss GU3NKU:

o« IpUOOpETEHNE UHTEpPECA U CTPEMIICHUS 00YJarOIIMUXCsl K HAYYHOMY U3yUYEHUIO
PUPOBI, PA3BUTHUE WX MHTEIUIEKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;

e Pa3BUTHE TNPEJCTABICHUNA O HAYYHOM METOJIe MO3HaHUS U (PopMUpOBaHUE
UCCJIeI0BATEIHLCKOIO0 OTHOIICHUSI K OKPYKAIOIIUM SBJICHUSIM,

o (hopMUpOBaHKE HAYYHOTO MHUPOBO33PEHHUS KakK pe3yJbTaTa M3y4YeHHs] OCHOB
CTPOCHUSI MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH,

o hopMupoBaHHE MPEACTABICHUN O ponu (U3UMKU Uil Pa3BUTHS JIPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTHA;

o pa3BUTHE npeiCTaBICHUN 0 BO3MOYHBIX cdepax Oyayien
podheCCHOHAIBHOM ~ JACATEIBHOCTH, CBS3aHHOM ¢  (U3MKOM, TIOJATOTOBKA K
JanbHENIeMy 00y4eHHUIO B 5TOM HaIIPABJICHHH.

JlocTukeHne 3TUX Liejei mporpaMmmsl 1Mo PU3MKe Ha YPOBHE OCHOBHOTO OOILIETO
oOpa3oBaHMs 00ECIIEYNBACTCS PELUICHUEM CIAEAYIONINX 3a4a4;

e IpUOOpETEHNE 3HAHUIN O JTUCKPETHOM CTPOEHHUM BEIIECTBA, O MEXaHUYECKHX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;



o IPUOOPETEHUE YMEHUN OMUCHIBATH U OOBSACHATH (U3HUECKHE SIBJICHUS C
UCIOJIb30BAaHUEM TOJTyYEHHbBIX 3HAHUMN;

¢ OCBOCHME METOJOB  pEUICHUS  NPOCTEHIIMX  pacyeTHbIX  3aJad  C
UCIOJIb30BaHUEM (PU3UYECKUX MOJIENIEH, TBOPUECKUX U MPAKTUKO-OPUECHTUPOBAHHBIX
3aziay,

e Pa3BUTHE yMEHUUN HaOIIOJATh MPUPOJHBIC SBJICHUS W BBINOIHATH OIBITHI,
nabopaTopHbIe pabOThl W AKCICPUMEHTAIBHBIC HCCICIOBAHUS C HCIIOJIH30BAHUEM
U3MEPUTEILHBIX PHOOPOB,;

¢ OCBOGHHE TPHUEMOB pabOThl C¢ HHPOpManmenr (GU3NIECKOro Ccoaep KaHus,
BKJIIOYas WH(POPMAIMIO O COBPEMEHHBIX JIOCTHKCHUSX (HU3WKHM, aHamu3 U
KPUTHYECKOE OIICHUBaHUE WH(OpMAITUH,

¢ 3HAKOMCTBO €O cdepamMu MpoGECCUOHATBHON EATeTLHOCTH, CBSI3aHHBIMH C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHSX
(bu3HUecKol HayKHu.

Ha wusyuyenune ¢usuku (0a30BBIi ypOBEeHb) HAa YPOBHE OCHOBHOTO OOIIETo
obpaszoBanust oTBoaAnUTCsA 238 vacoB: B 7-M Kiacce — 68 yacos (2 yaca B Heeno), B 8-
M Kitacce — 68 yacoB (2 vaca B Hezienio), B 9-M kinacce — 102 yaca (3 gaca B Hefelo).

[Ipemyaraempiii B mporpamMme 1o (u3MKe MEpeueHb JadopaTOPHBIX paboT u
OMBITOB HOCUT PEKOMEHJATEIbHBIM XapakTep, YUUTENb JelaeT BHIOOp MPOBEACHHUS
7a00paTOPHBIX pPabOT W OMNBITOB C YYE€TOM WHIWBHAYAIbHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CIHUCKa JKCIEPUMEHTATBHBIX 3aJlaHUH, TpeaiaracMbIX B paMKax
OCHOBHOTO TOCYJaPCTBEHHOTO dK3aMeHa 10 (pu3uKe.

Jlnst  peanmuzanmuy  TPOTPaMMbl  UCTIONB3YIOTCS YUCOHWKH, OMYIICHHBIE K
WCITOJIB30BAaHUI0 TIPH peaTM3aliil UMEIONINX TOCYAapCTBEHHYIO aKKPEIUTAIHIO
00pa3oBaTeIbHBIX MPOrpaMM HAuYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPEeIHEro
o01iero 00pa3oBaHUsl OpraHU3AIUSMH, OCYILIECTBISIONMIMMU 00pPa30BaTEIbHYIO
NesITEeNBHOCTD, TTpukazoM Munnpocsemenus oT 21.09.2022 Ne 858:

« ®usuka: 7-i kmacc: 0a30BbIi ypoBeHb: yueOHuUK, 7 kimacc/ Ilepoimkun .M.,
Npanos A.U., AkinonepHoe obdmectBo «M3narensctBo "[Ipocsemnienue’»,

« ®usuika: 8-if kiacc: 0a30BbIi ypoBeHb: yueOHuUK, 8 kmacc/ Ilepoimkua Y. M.,
Npanos A. U., AkimonepHoe odmectBo «M3aarensctBo "IIpocBenienue,

« ®usuka: 9-if ki1acc: 0a30BbIi ypoBeHb: yueOHuk, 9 kmacc/ Ilepoimkua Y. M.,
I'ythuk E. M., HBanoB A. W., IletpoBa M. A., AxuuoHepHoe O0OIIECTBO
«3narenbctBo "TIpocBenieHue »;

o <>

DNeKTpOHHBIC 00pa30BaTEIIbHBIC PECYPCHI, TOMYIICHHBIC K UCIIOJIB30BAaHUIO TTPH
peanu3alid UMEIIINX TOCYJAapCTBEHHYIO aKKPEAWTAIMIO 00pa30BaTeIbHBIX
porpaMM HayajabHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeIHETr0 00IIero oOpa3oBaHus
npukazoM Munnpocsenienust ot 02.08.2022 Ne 653:

» ®usuka, 7 kinacc, PI'AOY AIIO «Akaaemus MunnpocseuieHus Poccuny;

« ®u3uka, 8 kimacc, PI'AOY 10 «Axanemuss Munnpocenienus Poccumny;

« ®u3uka, 9 kimacc, PI'AOY 10 «Axanemuss MuanpocenieHaus Poccumy;

«<...>



Conep:xkanue y4eOHOIro npeamera

/- ky1ace

Pa3znen 1. ®u3uka u ee pojib B O3HAHUHN OKPYKAIOIIEr0 MUPA.

®uszuka — Hayka O mnpupoze. SBneHuss npuponabl. DPU3NUECKHUE SBICHUS:
MEXaHUYECKHUE, TEMJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BenuuuHbl. M3Mmepenue ¢usnueckux BenuyuH. Dusznueckue
npubopsl. [TorpemHocTs n3mepenuit. MexayHapoHasi CUCTEMa €MHHII.

Kak ¢usuka m gpyrue ecTeCTBEHHbIE HayKH M3ydaroT mpupoxay. EcrecTBeHHO-
HAay4YHBIA METOJ[ TO3HAHWS. HAOMI0JeHNe, TIOCTAaHOBKA HAYyYHOTO BOTPOCA,
BBIJIBIDKEHUE THIIOTE3, OJKCIEPUMEHT II0 TMPOBEPKE THUIOTE3, OOBSICHEHUE
HaOmrogaemoro sBiaeHus. Onucanue GU3NIEeCKUX SIBJICHUHN C IIOMOIIIBIO MOJIEIICH.

JleMoHCTpaLuM.

1. MexaHuueckue, TEIJIOBbIE, JJICKTPUUYECKUE, MArHUTHbBIC, CBETOBBIC
SIBJICHUS.

2. Ouznueckue MpuUOOPHl W MpOIEAypa MPSIMBIX U3MEPEHUI aHAJOTOBBIM H
U (POBBIM PUOOPOM.

JlaGopaTopHbie padoThI U ONBITHI.

Omnpenenenue 1EHbI IeIEHUs IIKaIbl U3MEPUTEIIBHOTO MPUOOpa.
N3mepenue paccTossHUM.

N3mepenue o0beMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MaJlbIX TEN.

N3Mmepenue Temmepatypbl MpU TOMOIIM SKHAKOCTHOTO TEpMOMETpa H
JaTYuKa TeMIepaTyphl.

6. IlpoBemeHme wWcCCIeOBaHUS TIO TMPOBEPKE THIOTE3BI: MATbHOCTH IOJETa
[IapuKa, MyIEHHOTO0 TOPU30HTAIILHO, TEM 00JIbIIIE, YeM OO0JIbIIIE BHICOTA IMTYCKa.

Pa3nen 2. [lepBoHayajibHble CBEeHUSI O CTPOEHUH BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl W MOJIEKYJb, HX pa3Mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne dactui] BemiecTBa. CBsA3b CKOPOCTH JIBUKEHUS YacTUI[ C
TeMmreparypoil. bpoyHoBckoe nBwxkeHue, auddysus. BzaumopaeilicTBue dYacTuil
BEILIECTBA: TPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHS BEILECTBA. CTPOEHUE Ta30B, JKUJIKOCTEH U TBEPABIX
(kpucTammuyecknx) Ted. B3aMMOCBS3b MEXIY CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhpIX COCTOSHUSAX W HUX aTOMHO-MOJICKYJISIPHBIM CTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

JdemMoHcTpanum.

1. HaGmonenvie OpOyHOBCKOTO JIBUKEHHUS.

2. HabOmopenue nuddysuu.

3. HaOmronenue SIBJICHUI, OO BSICHSIOIINXCS MPUTSHKEHUEM WIN
OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

JlaGopaTopHble padoThl U ONBITHI.

1. OueHka guamMeTpa aToMa METOJOM pPsoB  (C  HCIOJb30BaHHEM
¢ororpaduii).

2. OnbITHI 10 HAOTIOICHUIO TETUIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO TCUCTBUS CHIJI MOJICKYJISIPHOTO TTPUTSKEHUSI.

agbrwnE



Paznen 3. /IBu:xeHHe U B3auMOAeiCTBHE TeJl.

Mexannueckoe JABWKEHHE. PaBHOMEpHOE U HEPABHOMEPHOE JIBUIKECHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JBWXEHUU. Pacuer mytu u
BPEMEHHU JIBUKECHUS.

SBneHne wuHepuuH. 3aKOH HMHEpUUU. B3auMopaeicTBhe Ten Kak IpUYMHA
U3MEHEHHUSI CKOPOCTH JIBMKEHUA Tel. Macca kak Mepa MHEPTHOCTH Tena. [ImoTHOCTh
BemiecTBa. CBs3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMa BEIeCTBa.

Cuna Kak XxapakTepHCTHKa B3auMonaeucTBus Ten. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepeHne cuiabl ¢ MOMOUIBI0 JUHAMOMETpA. SIBIEHME TATOTEHUS U CuUJa
Tsokectd. Cuia TsDKECTH Ha Japyrux ruianerax. Bec tema. HeBecomocts. CroxxeHue
CWJI, HAIpaBJIEHHBIX IO ONHOM mnpsimoil. PaBHoxelcTByromas cwi. Cuia TpeHHS.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsI. TpeHue B MpUPOIE U TEXHUKE.

JleMoHCcTpaLum.

Habitoienne MexaHu4eckoro JBUKEHUS Tefa.

N3mepenne CKOpOCTH NPSIMOJIMHENHOTO JBUKEHUS.
HabGutoieHue siBJIeHUsI UHEPIUHU.

HabitoieHne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU TEJl.
CpaBHEHHE Macc 110 B3aUMOJICHCTBHIO TEIL.

CrnoxxeHue CHil, HalPABJICHHBIX 110 OJHON IIPSIMOIA.

JIaﬁopaTopHme padoThl U ONBITHI.

1. OmnpeneneHre CKOPOCTH PABHOMEPHOTO JBMKCHUs (IIapHKa B KHUIKOCTH,
MOJIEJIN DIIEKTPHIECKOTO aBTOMOOWJISI U T. 11.).

2. OmpeneneHue cpeaHE CKOPOCTH CKOJNBXEHHS Opycka WM IIapuKa IIo
HAKJIOHHOM TJIOCKOCTH.

3. Omnpenenenre IIOTHOCTH TBEPOTO TENA.

4. OmubIThl, JEMOHCTPHUPYIOUIME 3aBUCHMOCTB pacTshKeHHs (nedopmarun)
IOPYXXUHBI OT IPUIOKEHHOW CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIbKEHHUS OT
BECa Tela M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBiienne TBePAbIX TeJl, ;KUAKOCTEN U ra3os.

Hasnenue. CriocoObl YMEHBUICHUS U yBEeJIWYEHHUs HaBieHus. [laBiaeHue rasa.
3aBUCHUMOCTh JlaBlieHUsl raza oT oObema, Temneparypbl. Ilepenaua naBieHHs
TBEPAbIMH TEJaMH, >XUIKOCTAMH W Tazamu. 3akoH [lackans. I[lHeBmaTmueckue
MalIuHbl. 3aBUCHUMOCTb JABJICHHS KUAKOCTH OT TiyOuHbl. ['mapocrarnueckuit
napanokc. Coobuiaroniyecs cocysl. ['uapaBnuyeckue MeXaHu3MBbl.

Atmochepa 3emnau u armochepHoe naBiieHHe. [IpUUuHBI CyIIECTBOBAHUS
BO3yImIHOM o0osouku 3emun. Omnbit Toppuuemnu. M3mepenue arMmocepHOro
JaBJEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BBICOTHI HaJ YPOBHEM MOpPSI.
[Tpubops! 17151 M13MepeHus aTMOC(EpPHOTO TABJICHHUS .

JlelicTBHE XKUJKOCTM M ra3a Ha IMOTPY>KEHHOE B HUX TesO. BelITalkuBaromas
(apxumemoBa) cuiia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

JdemMoHcTpaLUM.

1. 3aBUCHMMOCTBH aBJIEHUS ra3a OT TEMIEPATYPHI.

2. llepenaua gaBieHuUs KHUAKOCTHIO U Ta30M.

3. Coolmiaromuecs Cocyabl.

ok owdE



4. T'unpaBiuuecKui mpecc.

5. IlposiBnenue necTBUs aTMOCPEPHOTO JABICHUS.

6. 3aBUCHMMOCTb BBITAIKUBAIOIICH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTu Teja
Y TJIOTHOCTH JKHJIKOCTH.

/. PaBeHCTBO BBITAJKUBAIOIICH CHIIBI BECY BRITECHEHHOU KUIKOCTH.

8. VYcroBue muaBaHus TeN: TUIABAaHUE WM MOTPY>KEHUE TEl B 3aBUCUMOCTH OT
COOTHOILIECHHUSI TUIOTHOCTEU TEJIA U JKUJIKOCTH.

JlaGopaTopHbie paGoThI U ONBITHI.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TEJIA.

2. OmpeneneHre  BHITAIKUBAIONICH  CHJIBI, JICUCTBYIOIIEW Ha  Teo,
IIOIPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BHITAIKHUBAIOIICH CHJIBI, TEHCTBYIOMICH HA TEIIO B
KUJKOCTH, OT MaccChl Tea.

4. OnpITbl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAJKHUBAIOIIEH  CHJIBI,
JEeHCTBYIOLEH HAa TENO B JKUJIKOCTH, OT 00beMa MOTpYKEHHOW B JKMJIKOCTh YaCTH
T€JIa ¥ OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpynpoBanue apeomMeTpa WM KOHCTPYHUPOBAHUE JIOAKU U ONIPEICICHHE
€€ IPy30I10JbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTH. DHEprus.

Mexanuueckas padora. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbiuara. [I[puMmeHeHune npaBuiia paBHOBECHUS pblyara K 0JIOKy. «30J10TOe
npaBuiio» mexanuku. KIIJ[ mpocTteix MexaHu3moB. I[IpocTeie MexaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTrnueckas © = NOTEHUMAIbHAs  DHEPIUs.
[IpeBpaiieHrie OJHOTO BUJIa MEXAHUYECKOW 3HEPruu B APYroil. 3aKOH COXpaHEHUS
DHEPIUU B MEXAHHUKE.

JeMoHcTpaum.

1. TIpumepsl NpOCTHIX MEXAaHU3MOB.

JlaGopaTopHble padoThI U ONBITHI.

1. Omnpenenenue paboOThl CUIIbI TPEHUS MIPU PABHOMEPHOM JBHKEHHUH Teja IO
TOPU30HTAIILHOM ITOBEPXHOCTHU.

2. HccnenoBaHue yciIOBUI paBHOBECHS pblyara.

3. WNsmepenue KII/] HaKTOHHOW MJIOCKOCTH.

4. WM3yueHue 3aKOHA COXPAHEHUS] MEXaHUYECKOW SHEPTIHH.

8-if ky1ace

Pa3nen 6. TensioBble siBJICHUS.

OCHOBHBIE  TIOJOKEHHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU  CTPOCHHS
BelecTBa. Macca W pa3Mepbl aroOMOB WU MOJIEKYJ. OIBITHL, MOJITBEPKAAIOLIUE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Monenn TBepIoro, KHAKOTO M Ta3000pa3HOrO COCTOSIHMHA  BEIIECTBA.
Kpucrannmmaeckne n amopdusie Tema. OObsICHEHHUE CBOWCTB Ta30B, KHIKOCTEH U
TBEPIABIX TEI HA OCHOBE IIOJIOKEHUM MOJIEKYJIPHO-KMHETUYECKOW TEOPHH.
CmaunBaHMe U KanWUIIpHBIE sIBIEHUS. TemioBoe pacluupeHue 1 CKaTue.



Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABUYKECHHS
gactull. BuyTpenuss osHeprus. CnocoObl HM3MEHEHHs] BHYTPEHHEH JHEpPruu:
TerUionepeaaya u coBepuieHue padboTel. Buasl Temmonepenayu: TEMIONPOBOIHOCTS,
KOHBEKIIUS, U3ITyYCHUE.

KonuyectBo TemnoThl. YenabHash TEMJIOEMKOCTh BeHIECTBA. TeminooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE TEIUIOBOro Oananca. [lnaBnenue u oTBepaeBaHue
KpUCTAJUIMYECKUX BEIIECTB. YJenbHas TeroTa IuiaBieHud. IlapooOpasoBanue u
koHJeHcauusa. HMcnapenne. Kumenue. VYnenpHas TemioTa NapooOpa3oBaHUS.
3aBUCUMOCTH TEMIIEPATYPHI KUTICHHUS OT aTMOC(HEPHOTO TaBJICHHUS.

Brnaxxnocts Bo3yxa.

DHeprus TOIIMBA. Y ebHAas TEIUIOTa CrOPaHusl.

[Tpuntuner  pabotel  TemmoBeix aurareneit KIIJ[ temmoBoro mBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAIOLIEW CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCAX.

JleMoHcTpaLum.

1. HaOGmronenue 6pOyHOBCKOTO JBUKEHUS.

2. Habmonenue nuddys3un.

3. HaOGmronenue siBICHUN cMauuBaHUS U KallWJUISIPHBIX SIBJICHUI.

4. HaOmroneHue TEIOBOTO PACIIUPEHUs TE.

5. H3MmeHeHue naBieHUs rasa Mpu HW3MEHEHUHM O0bEMA U HArpEBaHMHM WM
OXJIQXJICHUU.

6. IlpaBwia U3MEpEeHHS TEMIIEPATYPHI.

/.  Bunapl Tennonepenayu.

8. OxmaxkaeHue Mpu COBEPIICHUN PadOTHI.

9. HarpeBanue npu coBepiieHUH padOTHI BHEIITHUMU CHUIIAMH.

10. CpaBHeHHE TEMIOEMKOCTEH pa3INYHBIX BEIIECTB.

11. HaOGmionenue KUmeHws.

12. HaOGmioneHue mocTOSHCTBA TEMIIEPATYPHI TIPH TUIABJICHUU.

13. Moaenu TemIoBbIX ABUTATEIEH.

JlaGopaTopHbie padoThI U ONBITHI.

1.  OnbITel MO OOHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJISIPHOTO MPUTSIKEHUS.

2. OmbITHI MO BBIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OmnpiThl 0 HAOJIOEHUIO TEMJIOBOTO PACIIMPEHHUS Ta30oB, KUIKOCTEH U
TBEPJIbIX TEJL.

4. OmnpeneneHue NaBjieHUs Bo3Ayxa B OaJlJIOHE IIMPHUIIA.

5. OnpIThl, JAEMOHCTPUPYIOLIKME 3aBUCUMOCTh JAaBJICHHUS BO3AyXa OT €ro
o0beMa M HarpeBaHUs WIN OXJIKICHHUS.

6. IlpoBepka rumore3sl JUHEHHON 3aBUCUMOCTU JIJTUHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TeMIEPaTyphI.

/. HaOmioneHue wW3MEHEHUST BHYTPEHHEH OSHEPrUM Tella B PE3yJbTare
TEeTIonepeaur U padoThl BHEITHUX CHJL.

8. HccnemoBanue sBIEHUS TEIUIOOOMEHA TPU CMEIIMBAHUU XOJIOTHOW U
ropsiYer BOJIBL.

9. OmnpeneneHne KOMMYECTBA  TEIUIOTHI, TMOJYYCHHOTO  BOJOM  TIpH
TEMI000MEHE C HATPETHIM METATUIECKUM ITUITUHAPOM.



10. Omnpenenenuie yaenabHOM TEMIIOEMKOCTH BEIIECTBA.

11. HWccnenoBaHue mpoiiecca UCHapeHusl.

12. OmnpeneneHre OTHOCUTENBHON BIAKHOCTH BO3/yXa.

13. Omnpenenennie yaenbHOU TEMIOTHI TUIABICHHUS JIbJIA.

Pa3nen 7. daekTpryecKue U MATHUTHbIE SIBJICHUS.

OnekTpuzaums Tenl. J[Ba poma SIEKTPUYECKHUX 3apsloB. Bi3ammMojaerncTtBue
3apsOKCHHBIX Tell. 3akoH KynoHa (3aBUCHMOCTD CHITBI B3aMMOJICHCTBUS 3apsHKEHHBIX
TEJ OT BEJIMYMHBI 3aPSAI0B U PACCTOSHHS MEKY TEIAMH).

Onektpudeckoe mone. HampspkeHHOCTh  anekTpuyeckoro moiig. [IpunHnmn
CYIIEPIIO3UIIMH JJICKTPUICCKUX IMoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »nekTpHYecKUX 3apsaoB. DJIEMEHTAPHBIM AJIEKTPUYECKUI 3apsi.
Crpoenue atoma. [IpoBOTHUKY U TUAIIEKTPUKU. 3AKOH COXPAHEHUSI SJIEKTPUUECKOTO
3apsaa.

DJIEKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS 3JIEKTPHUUYECKOTO  TOKA.
VICTOYHMKH TIOCTOSIHHOTO TOKa. JIGHWCTBUS 3JIEKTPUYECKOTO TOKa (TEIIoBOE,
XHUMHUYECKOE, MArHUTHOE). DIIEKTPHUYCSCKUI TOK B )KUAKOCTAX U Ta3ax.

Onektpuueckass  nenb. Cuia  Toka.  DJIEKTPUYECKOE  HAMNPSHKEHUE.
ComnpoTuBiieHHE TPOBOAHUKA. Y JEIBHOE CONMPOTUBIICHHUE BellecTBa. 3akoH Oma Jist
y4dacTka uend. [locienoBarenbHoe U napajiieIbHOE COEANHEHNE MPOBOJHUKOB.

Pabota ® MOmHOCT 3JIeKTpHuYecKoro Toka. 3akoH Jxoyns—JleHua.
DNEeKTpUYECKUEe LU U MOTPEOUTENU ANEKTpUUeCcKol sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctositHHBIE MarHuThl. B3anMoaelncTBHE MOCTOSIHHBIX MAarHuTOB. MarHuTHoe
nojie. MarauTHoOE noJie 3eMJIM 1 €ro 3HaYeHHE IS AKU3HU Ha 3emiie. OnbIT DpcTea.
MarauTHoOe 1oJIe NEKTPUIECKOro ToKa. [I[puMeHeHne 31eKTpOMariuToB B TEXHUKE.
JlelicTBME€ MAarHMTHOrO TOJiE HAa TPOBOJHUK C TOKOM. OJEKTPOJABUTATEIIb
MOCTOSTHHOTO  ToKa. Vcmonb3oBaHuE  AIEKTpOABUTATENIEH B  TEXHUYECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel @apanes. SIBneHue >A€KTpOMAarHUTHOW MHAYKIUU. IIpaBuiio Jlenna.
DIIEKTpPOreHepaTop. CrniocoOb1 MOJTYYEHUS AIEKTPUUYECKOU SHEPIUMu.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

JeMoHcTpaum.

DIIeKTpU3aLUS TEJL.

JIBa poJia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIT.
YCTpOUCTBO U IEHCTBUE IEKTPOCKOIIA.
DJeKTpocTaTU4ecKast MHAYKIIUS.

3aKOH COXpPAHEHUS DJICKTPUUECKHUX 3aPSJIOB.
[TpoBOHUKH U AUDJICKTPUKH.

MoaenupoBaHr€ CUIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKHN TTOCTOSIHHOTO TOKA.

JIeWCTBHS DIEKTPUYECKOTO TOKA.

0. DIEeKTpUYECKHI TOK B KUJIKOCTH.

1. Ta30Bblil pa3psa.

2. H3mepeHne CUITbl TOKa aMIIEPMETPOM.

13. HM3mepeHue 3JIeKTpUUECKOTO HAMPSHKEHUS BOJIBTMETPOM.

PR BOO~NOoOOA~WNE



14. Peocrar 1 Mara3uH CONPOTHUBJICHUH.

15. B3saumojaeicTBUE NOCTOSIHHBIX MarHUTOB.

16. MopaennpoBaHre HEBO3MOXHOCTHU Pa3/ieieHUs MOJICOB MarHuTa.

17. MopaenupoBaHie MarHUTHBIX MOJIENH TOCTOSTHHBIX MarHUTOB.

18. OmnwiT Dpcrena.

19. MaruutHoe nose Toka. DJIeKTPOMarHur.

20. JleiicTBHE MarHUTHOTO TOJISI HA MIPOBOJIHUK C TOKOM.

21. DnexTpoaBUTaTENh MOCTOSTHHOTO TOKA.

22. UccnenoBaHue sIBICHUS HIEKTPOMArHUTHOW WHIYKIIHH.

23. OmbiTer Dapaes.

24. 3aBUCHMMOCTH HAamNpaBlICHUS MHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HUKHOBEHHUSI.

25. DnexTporeHepaTop MOCTOSTHHOTO TOKA.

JlaGopaTopHbie padoThI U ONBITHI.

1. OnpiTel 10O HaAOMIOAEHUIO AJIEKTPU3ALMU TN HWHAYKIHEH U IpH
COTIPUKOCHOBEHUHU.

2. HccnenoBanue JEHCTBUS DIIEKTPUYECKOIO TIOJII HA MPOBOJHUKUA U
TUDJIEKTPUKU.

3. Coopka u npoBepka paboThl ANEKTPUUECKON LIEMU OCTOSIHHOTO TOKa.

4. VI3mepeHue u peryaupoBaHUE CHIIBI TOKA.

5. HM3mepeHue u peryanpoBaHue HAMPSHKEHUS.

6. HccnemoBanme 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO 4Yepe3 PE3UCTOp, OT
COTIPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOpE.

7. OmnbIThI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD 3JIEKTPUYECKOTO
CONIPOTHUBJIEHUSI NPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW IIONEPEYHOI0 CEYEHHUs W
Marepuaa.

8. IlpoBepka mpaBWiIa CIIOKEHHUS HAIMPSOHKEHUNW TIPU  TOCIEI0BATEIHLHOM
COEMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBmia g CHJIBI TOKa NPH MapaICIbHOM COEIUHCHHUH
PE3UCTOPOB.

10. OmnpexneneHue pabOTHI AIEKTPUUSCKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

11. OmnpenencHue MOIIHOCTH JJICKTPUYECKOTO TOKA, BBIICIIEMOM Ha
pe3ucTope.

12. WccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, WAYLIErO 4Yepe3 JaMIIOUKy, OT
HANPSDKEHUS HA HEW.

13. Omnpenenenue KIIJI HarpeBatens.

14. HccnepoBaHre MarHUTHOT'O B3aUMOJICHCTBHS MTOCTOSHHBIX MarHUTOB.

15. H3yyeHue MarHUTHOIO MOJISI TOCTOSTHHBIX MarHUTOB MIPU UX 00BEAUHEHUU
U pa3JeJICHUHN.

16. HccnenoBanue ACHCTBUS IEKTPUUIESCKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOIIUME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUSA
KaTYIIKA C TOKOM ¥ MarHWTa OT CHJIBI TOKAa M HAIPABJICHUS TOKA B KATYIIIKE.

18. WM3yueHwue neiCTBUS MATHUTHOTO TOJISI HA TPOBOIHUK C TOKOM.

19. KouctpyupoBanue 1 usydeHue padoThl 371EKTPOABUTATENS.

20. WUzmepenue KIIJI anexTpoaBurareabHONH yCTaHOBKH.



21. OmnbIThl TO HCCIEJOBAHUIO SIBJICHHS DJIEKTPOMArHUTHOW WMHIYKIIUH:
UCCIIEOBAaHNE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.

9-# kJace

Pa3nen 8. Mexannueckue siBJCHHUS.

Mexannueckoe naBwxkeHue. MarepuanbHas Touka. Cucrema — oTcyera.
OTHOCHUTENIBHOCTh MEXAaHUYECKOTO JIB)KEHUSA. PaBHOMEpHOE MPSIMOJMHENHOE
nerxeHue. HepaBHomepHOe mnpsiMosMHEHOe ABukeHue. CpenHsss U MTHOBEHHas
CKOpOCTB TeJla TP HEPABHOMEPHOM JIBHIKCHUH.

VYckopenue. PaBHOyckOpeHHOE mpsMOJIMHEWHOE JBHkeHHe. (CB0oOOIHOE
nagenue. OnwITel ['anunes.

PaBHOMepHOE nBIXKEHHE MO OKpykHOCTH. Ilepmon u dacrtora oOparieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHUE.

[lepBoiii 3ak0H Hbrotona. Bropoi 3akoH Herorona. Tperuit 3akoH HproToHa.
IIpyHIMI CYyNIEPIO3ULIUNA CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: cuiia TPEHMs CKOJIBKEHUS, CHJIA
TPEHUs I0KOs, IPYTUe BUIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUSA. YCKOpEHHE CBOOOJHOIO
nageHus. [[pwxenne mua"er Bokpyr Connpa. IlepBast kocMmuueckass CKOPOCTb.
HesecomMocCTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUYKH. AOCONIOTHO TBEpJOe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO0 BpaleHus. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. Msmenenue ummynbca. Mmnynbc cuimbl. 3aKOH COXpAaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckas paboTa U MOIIHOCTh. PaboTa cuil TSHKECTH, yIPyroCTH, TPEHUS.
CBsi3b sHeprun u paboTel. [loTeHumanbHash H>HeEprusi Teja, MOJHATOrO HaJ
ITOBEPXHOCTHIO 3eMJiM. [loTeHnManbHas 3HEPrusi c:katou npykuHbl. Kunernueckas
sHeprusi. TeopeMa O KHHETHYECKONM SHEpPruu. 3aKOH COXPAHEHUS! MEXAHUYECKOU
DHEPIUMu.

JeMoHcTpaum.

1. HalnroneHue MeXaHMYECKOrO JIBUYKEHHS Tejla OTHOCHUTEIBHO Pa3HbIX Tel
OTCYeTa.

2. CpaBHeHHME TyTe W TpPAaeKTOPUW NBIKEHHS OJHOTO W TOTO e Teja
OTHOCHUTENBHO PAa3HBIX TEJI OTCYETA.

3. H3mepeHue cCKOpOCTH M YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JIBUYKEHUS.

5. HabGnroaenue nBHKEHUS Teja 0 OKPY>KHOCTH.

6. HaOmogeHne MeXaHWYECKUX SBJICHHM, MPOUCXOIAIIMX B CUCTEME OTCYETa
«Tenexka» mpu ee paABHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIHHO KaOMHETa
bu3UKH.

/. 3aBUCUMOCTb YCKOpPEHHUs Tela OT MacChl Tela W ACHCTBYIOLIEH Ha HEro
CHJIBI.

8. HalGnronenue paBeHCTBA CUJI PU B3aUMOJICUCTBUU TEJL.

9. V3meneHnue Beca Teja MpU YCKOPEHHOM JIBHKEHUU.

10. Ilepenaua umITyJIbca MPU B3aUMOJICUCTBUH TEIL.

11. IlpeoOpazoBaHusl SHEPTUH [IPU B3AUMOJIEHCTBUH TEIL.



12. CoxpaHeHue uMIyjIbca Mpyu HEYIIPYroM B3aUMOJIEHCTBUU.

13. CoxpaHneHue uMITysIbca Ipu adCOIIOTHO YIPYTOM B3aUMOJIEHCTBUU.

14. HaGmroieHre peaKTUBHOTO JBHKCHHUS.

15. CoxpaHeHne MEXaHUYECKON PHEPTUU ITPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHre MEXaHWUYECKOW PHEPTUU IMPHU JBUKEHUU Tella MOJ| JeHCTBUEM
PYKHUHBI.

JlaGopaTopHbie paGoThI U ONBITHI.

1. KoHcTpyupoBaHue TpakTa JUisl pa3rOHa W JajJbHEHIIEro PaBHOMEPHOIO
JBIKCHUS IIAPUKA U TETIEHKKH.

2. OmpeneneHue cpeaHEl CKOPOCTH CKOJBXKEHUS OpycKa WM JIBYDKCHUS
IapHUKa M0 HAKJIOHHOM TIOCKOCTH.

3. OmnpeneneHrve YCKOpPEHHs] Tela TpPU PaBHOYCKOPEHHOM JABMXKCHUU TI0
HAKJIOHHOM TIOCKOCTH.

4. HUccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

5. IlpoBepka ruUMOTE3bI: €CIM TMPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HAYaJbHOM CKOPOCTH TIyTH OTHOCSATCA KaK psAI HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnemoBanue 3aBUCHMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenne Ko3(pPUIeHTa TPEHUS CKOJIbKEHUS.

8. Omnpenenenne KeCTKOCTH MPY>KUHBI.

9. Ompenenenue paboThl CUIIBI TPEHUS MPH PABHOMEPHOM JIBIKEHUH TeJa IO
TOPU30HTAIBHON TOBEPXHOCTH.

10. Ompenenenne pabOTBl CHIBI  YINPYIrOCTH TPU TOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. V3yuenue 3akoHa COXpaHEHUS YHEPTUH.

Pa3nesn 9. Mexannveckue KoJie0aHUsI U BOJIHBI.

Koneb6arenbnoe npmkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIA: TEPHO/,
4acToTa, aMIUIATYyJa. MaremMaTudyeckuii U NpPYKUHHBIA MadATHUKU. [IpeBpaienue
SHEPTUU TP KOJIEOATETHHOM JIBIXKCHHH.

3aTtyxaronime KoJieOaHus. BriHyX1€HHbIE KoJIeOaHuUs. Pe3onaHc.
Mexannueckue BoJIHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [IpoiobHbIE U TTOTIEpEUHbIC
BOJIHBL. JIJIMHA BOJIHBI M CKOPOCTb €€ pacnpocTpaHeHus. MexaHW4YecKue BOJIHBI B
TBEPJIOM TEJIE, CENCMUYECKUE BOJIHBI.

3ByKk. I'poMKkocTh 3Byka W BbIcOTa TOHA. OTpakeHue 3Byka. MHGpa3Byk u
yIIbTPa3BYK.

JeMoHcTpanum.

1. HaOmronmenue kosneOaHui Ted IIOA JEUCTBHEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

2. HaOmonenue koneOaHuii rpy3a Ha HUTU U HA MIPYKUHE.

3. HaOmronenue BbIHYXIEHHBIX KOJI€OaHUM U pe30HaHCA.

4. PacnpocTpaHeHHUE MMPOOIbHBIX U MONEPEYHBIX BOJH (HA MOIEIH).

5. Habmronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.

6. AKycTUyecKuil pe30HaHC.



JlabopaTopHbie padoOThI U ONBITHI.

1. OnpeneneHue 4acTOTHI U MEPUOAA KOJIEOAHUN MAaTEMAaTHYECKOTO MasTHUKA.

2. OmpeneneHre 4acTOThI M Miepruoja KoyieOaHui Mpy>KUHHOTO MasgTHHUKA.

3. MHccnepgoBanue 3aBUCUMOCTH TEpHOJia KOJIOAHUM IMOABEUICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH TEpHOJA KOJCOAHUI MPYXKUHHOTO MAasSTHHKA
OT Macchl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH TMEpHOJIa KOJeOaHUW rpy3a, MOJBEIICHHOTO K
HUTH, OT MACChI Ipy3a.

6. OneITEl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  IEpUOAa  KoJeOaHmid
MPY>KUHHOTO MAasgTHUKA OT MACCHI I'Py3a U )KECTKOCTH HPYKUHBI.

/. W3MmepeHHe yCKOpPEHUSI CBOOOIHOTO NaJACHHUS.

Pa3nen 10. DeKTpoMarHuTHOE 1M0JIe M 3JIEKTPOMATHUTHbIE BOJHBI.

DNEeKTpOMarHuTHOE  IIOJIE. ONEeKTPOMarHuTHBIE  BOJIHBI. CaoiicTBa
ANEKTPOMarHuTHoIX BOJH. [Ilkana 3neKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJH JUUISL COTOBOM CBSI3U.

OnexktpomarHuTHas npupoga csera. CkopocTh cBera. BoiaHOBBIE CBOICTBa
CBETa.

JleMoHcTpaLum.

1. CBolicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BoaHOBBIC CBOWCTBA CBETA.

JlabopaTopHbie padoOThI U ONBITHI.

1. W3ydeHue CBONCTB 3JEKTPOMATHUTHBIX BOJH C IMOMOIIbIO MOOWJIBHOIO
TenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHUS.

JlyueBas monenb cBera. Mctounnku cBeta. [Ipsismonuneninoe pacnpocTpaHeHue
ceera. 3armenusi Connna u Jlynsl. Otpaxkenue cera. Ilnockoe 3epkaiio. 3akoH
OTPaXKEHUS CBETA.

IIpenomnenue cBera. 3akoH mpenomiieHus cBeTa. [lomHOEe BHYTpeHHEE
oTpakeHue cBeTa. Vcronb30BaHNEe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX
CBETOBOJAX.

Jlunza. Xon mydeit B nuH3e. Ontuueckas cucrema (poroamnmnapara, MUKPOCKOIA
u Teneckorna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBerta B cnektp. Omnbitel HeloTona. Croxxenue
CHEKTpaJbHBIX 1[BETOB. J{ucnepcus cBeTa.

JdemMoHcTpanum.

[IpssmonuHeiHOE pacpOCTpaHEHUE CBETA.

OtpaxkeHue cBera.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomienue cBera.

Onrtuueckuii CBETOBO.

Xox mydeii B cOOMparoIieil InH3e.

X0 ayder B pacCEUBAIOLIEN JIUH3E.

[Tonyuenne nzo0paxeHu ¢ MOMONIBIO JIUH3.

[Tpunuumn neiicTBus Gporoanmnapata, MUKPOCKOTA U TEIECKOIIA.

LCoNoOaRrLDE



10. Moxens ria3za.

11. Paznosxxenue 6€10ro cBeTa B CIIEKTP.

12. Tlomydenue Oenoro cBeTa Npu CI0KEHUU CBETA PA3HBIX IIBETOB.

JlabopaTopHbie padoThI U ONBITHI.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPAXXEHUS CBETOBOTO Jiyda OT YyIJia
NaJICHUS.

2. VI3yueHue XapakTEpUCTUK U300paKEeHUS MPEAMETa B IMJIOCKOM 3epKaje.

3. HccrnenoBanue 3aBUCHMMOCTH yTJia MPEJIOMIICHHS CBETOBOTO Jiyda OT yrja
MaJICHUS HA TPAHULIE «BO3yX—CTEKIION.

4. Tlony4yeHue n300pa)KEHUI C MOMOIIBbIO COOUPAIOIEH JTUH3HI.

5. Omnpenenenrie POKYCHOTO PACCTOSIHUSL M ONTUYECKOW CHIIBI COOMparoIiei
JIMH3BL.

6. OmBITHI 1O Pa3NOKEHUIO OEJIOTO CBETA B CIIEKT).

7. OnbIThl MO BOCHPHUATHIO LIBETa MNPEAMETOB NpU HMX HAOIIOACHUU uepe3
I[BETOBbIC (DUIIHTPHI.

Pasznea 12. KBanToBbIe sIBJICHHUS.

Onwitel Pezepdopna u mmanerapHas mojenb aroma. Mogens atoma bopa.
Hcnyckanue u noriouieHue cBera atoMoM. KBaHTbl. JInHeHyaThie CIIEKTPBI.

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usinydeHus. CTpoeHHE aTOMHOTO
anpa. Hykionnas moaens aromHoro siapa. M3otonsl. PagnoakTrBHbIE TpEBpaLICHN.
Ilepnon nmosrypacnaga aTOMHBIX SAED.

SAnepHble peakuuu. 3aKOHBl COXPAaHEHHs 3apsAJ0BOTO U MacCOBOIO YHCEIL.
OHeprusi CBA3M aTOMHBIX saep. CBsI3b Macchl M DHEPrUM. Peaknuu cuHTE3a U
nenenus sanep. ctounuku snepruv ConHUA U 3BE3/I.

AnepHas osHepreruka. JleMCTBHS paguOAKTHBHBIX HW3JIYYEHHM HA HKUBBIC
OpraHU3MBbl.

JeMoHcTpanum.

CrexTpbl U3ITy4YEHHUsI U TTOTJIOUICHUS.

CrexTpbl pa3IMvHbIX Ta30B.

CnekTtp BoJgOpO/A.

Ha6nronenue tpekoB B kamepe Bunbcona.

PaboTa cueTunka HOHUZUPYIOUTUX U3TYyUEHUN.

Peructpatiys nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJYKTOB.

JIaﬁopaToprle padoThl U ONBITHI.

1. HaOmroneHue CIUIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3TyUYEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YACTHUIIbI IO TOPMO3HOMY IyTH
(o hoTorpadusim).

3. W3mepenue paguoakTHBHOTO (PoOHA.

IToBTOpPHUTEIHLHO-00001IAO AT MOIYIb.

[ToBTOpUTENBEHO-00001IAIOINK MOAY/Ib IPEIHA3HAYeH JJI1 CUCTEMaTU3aluu U
0000IIEHUsT MPEAMETHOTO COJEP’KaHUSI M OIBITa JESATENIbHOCTH, MPHUOOPETEHHOTO
OpU HM3yYEHUH BCErO Kypca (U3MKH, a TakkKe JUIsl MOArOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY OJK3aMeHy Mo (u3uke miis 00ydJaromuxcsi, BBIOpABIIUX 3TOT
y4eOHBIN MpeIMeT.

ok wnE



[Ipy u3ydyeHHH NAHHOTO MOMAYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NeSTEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEeUYMBAECTCS JOCTHKEHUE MPEIMETHBIX U
METAlpeIMETHBIX  IUIAHUPYEMBIX  pE3yJbTaToB  00y4yeHus,  QopMuUpyeTcs
€CTECTBEHHO-Hay4YHass I'PAMOTHOCTh. OCBOCHHE HAYYHBIX METOJIOB HCCIEIOBAHUS
SABJICHUM TPUPOJBI M TEXHHUKH, OBJIAJICHUE YMEHUSAMHU OOBICHATH (u3ndeckue
SBJICHMS, TIPUMEHSsS TOJy4YEHHbIE 3HaHWS, penarb 3ajJadyd, B TOM YHCIIE
KaueCTBEHHbIC U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMNIMATBEHO NESATEIBHOCTHBIM XAPAKTEP MTAHHOTO pa3jielia peaaus3yeTcs 3a
CYET TOTO, YTO OOYJAFOIINECS BHITIONHSIOT 3aaHusl, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE TIONYYCHHBIX 3HAHWW pacrmo3HaBaTh H HAYYHO OOBSICHATH
du3nueckue SBICHUS B OKPYKAIOIICH MPUPOIE ¥ TIOBCETHEBHOM JKU3HH,

MCIIOJIh30BaTh HAYYHBIC METOJIbI MCCICNOBaHUS (U3MUCCKUX SIBJICHUN, B TOM
YyuCye AJ1sl IPOBEPKHU TUIIOTE3 U MOTYUYCHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSACHATh HAyYHBIE OCHOBBI HamOoOJiee BaXKHBIX JTOCTHXKEHHN COBPEMEHHBIX
TEXHOJIOTUM, HANpUMeEp, MPAKTUYECKOTO HCIOJIb30BaHUS PA3TUYHBIX HCTOYHHKOB
SHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHUS M COXPAHEHHSI BCEX HM3BECTHBIX BHJIOB
SHEPIUM.

I[Inanupyemble pe3yJibTaThl OCBOEHHUS MPeIMeTa

JInuHOCTHBIE pe3yabTaThl

B pesynbrare nzyuenus GpuU3MKU Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl y
oOyuatomierocs OyayT chOpMUpPOBaHBI CIHEAYIONIUE JIMYHOCTHBIE PE3YJIbTaThl B
YacTHu:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

o IPOSIBJICHHE MHTEPECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3HUecKoil HayKH;

o ICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(HU3UKOB;

2) rpaKIaHCKOTr0 U TYXOBHO-HPABCTBEHHOTO BOCITUTAHMSA

¢ TOTOBHOCThH K aKTUBHOMY yYaCTHUIO B 00CYXJICHUHN OOIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBA3AHHBIX C TMPAKTUYECKUM TPUMEHEHUEM JIOCTHUKEHUUN
bu3uKy;

¢ OCO3HAHME BAXHOCTU MOPAIbHO-3THUYECKUX MPUHLHUIIOB B JESITEIbHOCTH
YUYEHOT0;

3) 3cTeTHYECKOr0 BOCTIMTAHUS .

e BOCTIPUSITUE ICTETHUUYECKUX KayecTB (DPU3MYECKOM HAyKH. €€ TapMOHHYHOIO
NOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH,

4) HEeHHOCTH HAYYHOTO MO3HAHMS

¢ OCO3HAaHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHUS MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTHM, BaXXHEUILEH COCTABIISIOLIEH
KYJbTYPHI;

e Pa3BUTHE HAYYHOUW JFOOO3HATENHLHOCTH, HMHTEpEca K HCCIEI0BATEIHCKOMN
NEATEbHOCTH;

5)  <¢opMupoBaHuS  KYJbTYPbl  3I0POBbSI W  3MOIMOHAJILHOIO
0J1aronoJryyusi:



¢ OCO3HAHUE IIEHHOCTH Oe3omacHOro oOpas3a >KM3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH IMpaBuil O€301acHOr0 MOBEACHUS Ha TPaHCIIOPTE,
Ha JIOpOrax, ¢ AJIEKTPUUYECKUM U TEIUIOBBIM 000PYIOBAHUEM B JOMAIIIHUX YCIIOBUSX;

o ChOPMUPOBAHHOCTH HaBbIKa pedhICKCUH, PU3HAHUE CBOETO MpaBa Ha OIMIUOKY
U TaKOTO K€ MpaBa y APYroro 4eJaoBeKa,

6) TPY/10BOT0 BOCIIHTAHUSI

¢ AKTUBHOE Yy4YacTHE B pEIICHWU TMPAKTHUYECKUX 3amad (B paMKax CeMbH,
o0pa30BaTeLHOM OpraHM3aliK, TOpoja, Kpas) TEXHOJOTHYCCKOW W COIHMAIbHOM
HAIPAaBIEHHOCTH, TPEOYIOMINX B TOM YHCIe U (PU3NUECKUX 3HAHUH;

s HHTEPEC K MPAKTHUYECKOMY M3yUEHUIO TPO(deccuil, CBI3aHHBIX C PU3UKON;

7) 3KOJIOTHYECKOT0 BOCTIMTAHUS:

¢ ODUEHTALIMSI HA TMPUMEHEHHE (PU3MYECKHMX 3HAHWWA JUIsl pelIeHus 3aaad B
00JIaCTH OKpYXAIOLIEH Cpelibl, INTAHUPOBAHUS TIOCTYIIKOB U OLIEHKHU WX BO3MOKHBIX
NIOCJIECTBUMN JUISl OKPY>KarOLIEN Cpeibl;

¢ OCO3HAHUE TJI00ATBFHOTO XapakTepa JKOJOTMYECKHX Mpo0ieM M MyTell ux
pelieHus;

8) amanTanmuM K W3MEHSIIOIIMMCS YCJIOBHSIM CONMAJBLHOW W NMPHUPOTHOM
Cpeabl:

¢ IOTPEOHOCTh BO B3aUMOJICMCTBUM TIPU BBIMOJHEHUU HCCIEIOBAaHUN U
MPOEKTOB (PU3UUECKON HAMPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM APYTHUX;

¢ IOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH YE€pe3 MPAKTHYECKYIO
NEeSATEIbHOCTb;

¢ IOTPEOHOCTH B ()OPMHUPOBAHMUU HOBBIX 3HAHHI, B TOM 4Hclie (POPMYIUPOBAThH
WJIeU, TIOHATHSI, TUTIOTE3bI O PU3NUECKUX O0BEKTAX U SIBIICHUSIX;

e OCO3HAaHUE Je(PUITUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

o TJITAHUPOBAHKE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (DU3UUECKUX 3HAHUN;

o CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3AaUMOCBS3U MPUPOJIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIOJIb30BAaHUEM (DU3UUECKUX 3HAHUN;

¢ OLICHKA CBOMX JICUCTBUH C YYE€TOM BIUSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX TIOCIEACTBUH.

MeTanpeamMeTHblie pe3yabTaThl

B pesynbrare ocBoeHUsI MporpaMmbl 10 (PU3UKE HA YPOBHE OCHOBHOTO OOUIETO
oOpa3oBaHusi y oOydaromierocss OyayT cOpMHUpPOBaHBI MeTampeaMeTHbIe
pe3yJbTaThl, BKJIIOYAIOUIME MO3HABATENbHbIE YHUBEPCAIbHbIE yuyeOHbIE JeNCTBUS,
KOMMYHUKAaTHUBHbIE  YHHUBEpCaJbHbIE  y4eOHBIE  JEHUCTBUS,  PETYJISITUBHbBIC
YHUBEpCaIbHbIC YUeOHbIE T1EUCTBUS.

Ilo3HaBaTe/ibHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeicTBUs:

« BBISIBIIATH M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKK 00BEKTOB (SBJICHHUI);

¢ YCTAHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIMKM, OCHOBAHHS [IJIS
0000I1IeHNS ¥ CpaBHEHHS,

¢ BEISIBIIATh 3aKOHOMEPHOCTH WM TIPOTHBOPEUHs] B pacCMaTpUBAEMBIX (paKTax,
JTAHHBIX ¥ HAOJTFOICHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSIM,



¢ BBISIBJIATh TIPUYMHHO-CJICJICTBEHHbIE CBSI3M TPU  U3YYEHUH (DPUINYECKUX
SABJICHUM U TPOLIECCOB, JeNiaThb BBIBOJABI C HCIOJIb30BAHUEM JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIFOUEHHM, BBIIBUTATh THUIOTE3bl O B3aMMOCBS3SIX (DU3NUECKUX
BEJIMYMH,;

¢ CAMOCTOSITEJIbHO BBIOMpATh CHOCOO pelleHus y4eOHOM (u3MuecKoi 3amayu
(cpaBHEHHE HECKOJIBKMX BapHAHTOB pEIICHUS, BBIOOP HaMOOJEE MOAXOJAIICTO C
YYETOM CaMOCTOSITEIIEHO BBIICTICHHBIX KPUTECPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:

¢ UCTIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKII MHCTPYMEHT TO3HAHMS,;

¢ IPOBOJUTH MO CAMOCTOSITEIFHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOXHBIN
¢u3znYeCcKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBaHHE (PU3UIECKOTO SBICHUS,

o OLICHUBATh HAa MPUMEHUMOCTH U JOCTOBEPHOCTh MHPOPMAIUIO, TOTYUYECHHYIO B
XOJI€ UCCIIEIOBAHUS WIIH IKCIIEPUMEHTA,;

¢ CAMOCTOSITENIbHO (hOPMYIUPOBATH OOOOIIECHUST U BBIBOJBI MO PE3YJIbTaTaM
IIPOBEICHHOT'O HAOIIOJICHUS, OTbITa, UCCIICIOBAHNUS;

o IPOrHO3UPOBATh BO3MOXKHOE JalIbHEHIIEe pa3BUTHE (PU3NUYECKUX IPOLECCOB,
a TaKXe BBIJIBUTATh MPEANOJOXKEHUSI 00 HMX pPAa3BUTUU B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pabora c nnopmanueii:

o IPUMEHATh PA3JIMYHBIE METOABI, HHCTPYMEHTHI W 3alpOChl TPH IOUCKE M
otOope MH(pOPMAIMU WU JAHHBIX C YY4E€TOM MPEIOKEHHON ydueOHOH (pu3nyeckoit
3a/1auH;

¢ AHAIM3UPOBATh, CUCTEMATH3UPOBATh W HMHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUJOB U (DOPM MpEACTABICHUS,

¢ CAMOCTOSITEILHO ~ BbIOMpaTh  ONTUMaJbHYIO  (QOpMy  TpEACTaBICHUS
uHGOPMAllMM W WUTIOCTPUPOBATh pEIIaeMble 3a/ladyll  HECIOKHBIMH CXEMaMH,
ayuarpaMMamMu, HTHOM rpadukoi U uX KOMOWHAIMSMU.

KoMMyHHKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiCTBHS

B X0JIe O0CYXXJIeHHs yueOHOTO MaTepuana, pe3yiabTaToB JabopaTOpHbBIX paboT
U TIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMO TeMbl U BBICKA3bIBAThH
U7eH, HalleJICHHbIE Ha pelIeHUE 3aJaud M TMOoJAJepKaHue OJaroxenaTelIbHOCTH
0OIIeHNS,

¢ COTIOCTABIISITh CBOM CYXKJICHUS C CYXACHUSIMH JPYTUX YYaCTHHKOB TUAJIOTA,
OOHapYXUBaTh Pa3INYMe U CXOJCTBO MO3UIIHUH,

e BEIP@)XKATh CBOKO TOYKY 3PEHHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

e MyOJIMYHO TPEACTABIATH PE3yJIbTaThl BBITIOJTHEHHOTO (PH3UYECKOTO OTBITa
(PKCIIepUMEHTa, UCCIICIOBaHHMSI, IPOCKTA);

o« IOHUMATh M HWCIOJH30BAaTh MPEUMYINECTBA KOMAHJIHOW W WHIAWNBUAYAJTHLHOU
paboThI IPU PEIICHUH KOHKPETHOU PU3NYECKON MPOOIIEMBI;

o IPUHUMATH I[€JTM COBMECTHOM NEATEILHOCTH, OPTAaHU30BBIBATH JACHCTBUS IO
ee JOCTHXECHHIO. paclpelessiTh poOJH, OOCYXIaTh IMPOLECChl W Pe3yJbTaThl
COBMECTHOM pabOoThI, 00001I1aTh MHEHHSI HECKOJBKHUX JIFOCH;

o BBIMIOJHATH CBOIO 4acTh PaOOTHI, JOCTUTasi KayeCTBEHHOIO pe3yibTara Io
CBOEMY HAMpPaBJIECHUIO W KOOPJAWHUPYS CBOM JEHCTBUS C JAPYTHUMH YJCHAMHU
KOMaH/IbI,



o OIICHMBATh KAaueCTBO CBOETr0 BKJaJa B OOUIMH MPOAYKT IO KPUTEPHSM,
CaMOCTOSITENIbHO CHOPMYITUPOBAHHBIM YUACTHUKAMHU B3aUMOICUCTBUSI.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YYeOHbIe 1eiCcTBUSA

Camoopranusanus:

o BBISIBIIATH MPOOJIEMBI B KU3HEHHBIX M YUYEOHBIX CUTYalUsIX, TPEOYIOMUX JIJIs
penieHus: GU3NUEeCKUX 3HaAHU,

¢ ODUCHTHPOBATHCA B  PA3IMYHBIX  MMOAXOAAX  NPHUHIATHS  pEHICHUH
(MEIUBUAYANTBHOE, IPUHATHE PEIICHHS B TPYIIIE, PUHATHE PEIICHHUA TPYIIION);

¢ CAMOCTOSITEJIBHO COCTaBIISITh AJNTOPUTM peUIeHHs (U3MUECKON 3aJaduu HId
IUIaHa HCCIEAOBAaHUSA C YYETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJiaraeMble BApUAHThI PEIICHU;

o JINIaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTEJJIEKT:

o IaBaTh AJICKBAaTHYIO OLICHKY CUTYaIlMu U TIpeJiaraTh IjiaH €e U3MEHEHHUS,

¢ OOBSICHATh ~ TNPHUYMHBI  JIOCTHXKCHHS  (HEJOCTHDKEHHUS)  pe3yJIbTaTOB
JESITeNIbHOCTH, JaBaTh OLEHKY PUOOPETEHHOMY OIBITY;

¢ BHOCUTh KOPPEKTUBBI B JEATCIBHOCTh (B TOM YHCIIC B XOJ BBIMOJHCHHS
(U3MYECKOTO HCCIICAOBAaHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
U3MEHHBIINXCS CUTYaIlUl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIIINX TPYTHOCTEH;

o OIICHUBATh COOTBETCTBUE PE3yIbTaTa LIETH U YCIOBUSIM,;

¢ CTAaBUTh C€0Sl HA MECTO APYroro 4ejoBEKa B XOJI€ CHOpa WM JUCKYCCHHM Ha
HAYYHYIO TeMY, IOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTHKY JIPYTOro0;

o IPU3HABATh CBOE MPABO Ha OMIMOKY MpH peuieHUH (GU3NYECKUX 3a7ad WU B
YTBEP)KACHHUIX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO JIPYToro.

IIpeaMeTHbIE pe3ybTaThI

7-# KJIace

K xonIiy oOydenust B 7-M KJjacce peMETHbIC pe3yIbTaThl HA 6a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHU:

¢ UCTIOJIH30BATh TMOHATHUSA: (PU3NUYECKHE M XUMHUYECKHUE SIBJICHUS, HaOJIOJCHUE,
AKCIIEPUMEHT, MOJIEJb, TUIOTE3a, CIAUHUIIBI (PU3UUECKUX BEIIMYUH, aTOM, MOJICKYJIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEpAOe, )KUAKOE, ra3000pa3HOe), MEXaHHYECKOE
ABWKCHUE (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSIMOJIMHEWHOE), TpPacKTOPHS,
paBHOZACHCTBYOMAs cuia, Aceopmanus (ympyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

e paznuyath sBCHUS (nudQy3us, TEIUIOBOE IBMIXKCHHE 4YaCTHI[ BEIIECTBA,
paBHOMEpHOE ABW)KCHHE, HEPAaBHOMEPHOE IBMKCHHE, WHEPIUs, B3aUMOJCHCTBHE
TEJ, paBHOBECHE TBEP/BIX TEJI C 3aKPEIJICHHOM OChbIO BpallleHUs, iepeiaya JaBieHUs
TBEPJABIMH TEJIaMH, KUJIKOCTSIMH M Tra3zaMu, aTMocepHoe NaBJeHHe, MIaBaHUe TeT,
MpEBpaICHHUS] MEXaHUYECKOW YHEPTHH) 110 ONMCAHHIO UX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OTIBITOB, JJEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE,

e Pacrmo3HaBaTh MPOSIBICHUE U3YyUYECHHBIX (DU3UYECKUX SIBJICHUI B OKPY>KAIOIIEM
MUpE, B TOM uuclie (Pu3ndeckue SBICHUS B MPHUPOJE. MPUMEPHI JBMKCHHUS C
Pa3IMYHBIMA CKOPOCTSIMH B KMBOW M HEXWBOW NPUPOAE, JEHUCTBUE CUIIbI TPEHUS B
NpUpOe M TEXHUKE, BIMSHUE aTMOC(EpPHOTO MaBJICHHUS HA JKUBOM OpraHu3M,
IUIaBaHWE PBIO, phIYard B TEJl€ YeIOBEKa, MPU ATOM IEPEBOAUTH MPAKTUUYECKYIO



3aa4y B y4eOHYIO, BBLICISATH CYIICCTBCHHBIC CBOWCTBA (MPHU3HAKH) (U3NICCKUX
SIBIICHUM,

o ONIMCHIBATh M3yUYEHHBIE CBOWMCTBA TeNl M (PU3UYECKUE SIBIICHUS, HUCIOJIb3YS
¢usudeckue BeauuuHbBl (Macca, 00BEM, IUIOTHOCTh BELICCTBA, BpEeMsl, IyTh,
CKOPOCTb, CpEIHsIsl CKOPOCTb, CHJa YIPYrOCTH, CHUJIa TSKECTH, BEC Tella, cuia
TpeHus, AaBiicHHue (TBEpAOro Tejia, JKUAKOCTH, Ta3a), BBITAIKUBAIONIAs CHUIIA,
MexaHudeckas padoTa, MOITHOCTh, IJICYO CHJIBI, MOMEHT CHJIBI, KO3(PQPHUIIUEHT
MIOJIC3HOTO JICHCTBUS MEXaHU3MOB, KHHETHYCCKAsl M TOTCHIIMAIBbHAS DHEPIHs), MPU
OTMICAaHUH TIPABMJIBHO TPAKTOBATh (PM3MUECKHI CMBICI MCIIOIB3YEMbIX BEIHYNH, UX
0003HAaYCHUS ¥ CAMHHIIB (PU3NUECKUX BEIIMYWH, HAXOIUTh (POPMYIIBI, CBA3BIBAIOIITNE
TaHHYI0 (U3UYECKYI0 BEIUYHHY C JPYTHMH BEIUYHMHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITNYHH,

 XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SIBICHUS U MPOIECCHI, UCTIONB3YS
HpaBuiIa CJIOKeHUs cuit (BIOJIb OJHOM MpsiMoii), 3akoH ['yka, 3akoH [lackass, 3akoH
Apxumena, MpaBWIO paBHOBecHsl pbiuara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHUS MEXAaHWYECKOM DHEpPruM, IMpU OSTOM JIaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3allUCHIBATh €M0 MaTEMAaTUYECKOE BHIPAKECHHUE;

o OOBICHATH (PU3MUYECKUE SBIICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B
KOHTEKCT€  CHUTyallud  MPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABISTH
MIPUYHHHO-CJICACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE M3 1—2 JTIOTMYECKUX IIaroB ¢
oropoi Ha 1-2 u3y4eHHBIX CBOMCTBA (PU3NUECKUX SABIICHUH, PU3NIECKUX 3aKOHA WJIH
3aKOHOMEPHOCTH;

e PCIIaTh pacueTHBIC 3a7a4u B 1-2 NEWCTBUS, UCIIOJB3Ys 3aKOHBI U (OPMYIIHI,
CBs3bIBAIONIME (DM3UYECKHME BEIMYMHBI. Ha OCHOBE aHalW3a YCIOBUS 3a/adyd
3aMKUChIBaTh KPATKOE YCIIOBHE, MOJCTABIATh (DU3NUCCKUE BETUYHHBI B (OPMYJIBI U
MIPOBOJIUTH PACUEThl, HAXOAWTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIC ISl PEIICHUS
3a/ia4, OLIEHUBATh PEATMCTUIHOCTD MOTYYEHHON (PU3MUECKON BETUYUHBI;

e pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOYKHO PEIIUTh MPU TMOMOITU (PU3NIECKUX
METOJIOB, B OIMCAaHUU WCCJICAOBAHMS BBIICISATH IPOBEPSIEMOE MPEINOI0KECHHUE
(rumoTe3y), pa3nuyaTh W HMHTEPIPETUPOBATH TMOJYYEHHBIH pPE3yJbTaT, HAXOIAWTh
OIIUOKH B XOJI€ OMBITA, JIeJaTh BBIBOJIBI IO €r0 PE3YJIbTaTaM;

o IPOBOJIUTH OTBITHI 1O HAOIIOMCHUIO (PU3UYECKHUX SIBICHUN WIH (PU3NUECKUX
CBOMCTB Tel. GOPMYyIHMPOBATH MPOBEPSEMBIC MPEATONIOKECHHSI, COOUPaATh YCTAaHOBKY
U3 TPEAIOKEHHOTO OO0OpYAOBaHUS, 3alUChIBaTh XOJ OMbITa M (OPMYJIUPOBATH
BBIBOJIBI,

o BBITIOJIHATH TPSAMBIC U3MEPEHHUS PAaCCTOSHUS, BPEMEHH, MAcChl Tela, 00bema,
CUJIBI M TEMIIepaTypbl C MCIOJb30BAHUEM aHAJIOTOBBIX W IHMQPOBBIX MPUOOPOB,
3aMMChIBaTh TMOKa3aHHUs MPUOOPOB C yUETOM 3aJaHHON aOCONIOTHON MOTPENTHOCTH
U3MEpPEHUH;

o IPOBOJIUTH MCCJICIOBAHUE 3aBHCHUMOCTH OJHOW (PU3NYECKOW BEIMYHUHBI OT
APYroi C HMCIOJIb30BAHUEM TMPSMBIX H3MEPEHHH (3aBHCHMOCTH MYTH PaABHOMEPHO
JIBIDKYIIETOCS TeJla OT BPEMEHU JBIKCHUS TeJla, CHIIBI TPEHUSI CKOIBKEHHS OT Beca
Tena, KauyecTBa oOpabOTKM MOBEPXHOCTEH TEN M HE3aBUCHUMOCTH CHIIBI TPEHHUS OT
IJIOMIAN COMPUKOCHOBEHUSI TEJN, CWJIBI YIOPYTOCTH OT VJIMHEHHS TPY>KUHBI,
BBITAIKMBAIOIICH CHJIBI OT 00beMa MOTPYKEHHOW YacTh Telda M OT IJIOTHOCTH



KUJAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€Jia, OT TJIyOWHBI, Ha KOTOPYIO
MOrPY>KEHO TEJO, YCIIOBUH IJIaBaHHS TEJ, YCJIOBHU PaBHOBECHS pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOIrO HCCIENIOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIENys MPEeUI0KEHHOMY IIaHy, (GUKCUPOBATh PE3yJIbTaThl
MOJIYYCHHOU 3aBUCHUMOCTU (PM3MUECKUX BEIUMYHMH B BUJC MPEAJIOKCHHBIX TAaOIHI] U
rpaduKoB, AeNaTh BHIBOBI [0 pe3ybTaTaM UCCIICI0BAHMUS,

¢ IPOBOJIMTH KOCBEHHBIC M3MEPCHUS (PU3NICCKUX BEIMYUH  (IUIOTHOCTH
BEILIECTBA KUJKOCTU U TBEPAOIO TEJA, CUJIa TPEHUS CKOJIbKEHUS, JaBICHUE BO3IyXa,
BBITAJIKMBAIONIAsl CHJIA, JICHCTBYIOIIAasi Ha TMOTPYKEHHOE B JKUAKOCTh TEJIO,
KO3 (UITUEHT TOJE3HOTO JCUCTBUS MPOCTHIX MEXAHU3MOB), CIEIYs TPEIOKCHHON
WHCTPYKIIMU: TIPU BBINOJHEHUM U3MEPEHUI COOUpATh JKCIEPUMEHTAILHYIO
YCTAHOBKY M BBIYHUCIISITH 3HAUEHUE UCKOMOW BEJIMYUHBI;

o COOJTIO/IaTh TpaBUJIa TEXHUKU OE30MacHOCTU MpHU paboTe ¢ JadOpaTOPHBIM
000pyI0BaHUEM;

e YKa3bIBaTh MPUHIIMIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, AMHAMOMETP, COOOIIAIONTNECS COCY/IbI, 0apOMETp, pblvar, OIBHKHBIN U
HEMOIBM)KHBIN OJIOK, HAKJIIOHHAS IJIOCKOCTH,

* XapaKTEpU30BaTh MPUHIIUIIBI JEHCTBUSA U3YUYEHHBIX MTPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW HAa MX OMHCAaHUsA (B TOM YHCIIC. MOALIUITHUKH, YCTPOHCTBO
BOJIONPOBO/IA, THAPABINYECKUN MPECC, MAaHOMETP, BBICOTOMEP, MOPIIHEBOW HACOC,
apeoMeTp), UCIOJIb3Ys 3HAHHMS O CBOMCTBAX (DM3MUCCKUX SIBICHUN W HEOOXOIUMBIC
(u3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

o IPUBOJUTH MPUMEPBI (HAXOAUTh WH(OPMALIUIO O MPUMEpPax) MPAKTHUESCKOTO
WCTIONB30BaHUs (PU3NUECKUX 3HAHUN B TOBCEIHEBHOW JXHM3HU [JIsi oOecredeHust
0e3omacHOCTH MpHU OOpalleHHuH ¢ OpudopaMud M TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsl 3/I0pPOBbS U COOJIIOJCHHS HOPM SKOJOTUYECKOrO TOBEIECHUS B
OKPYKarOIIEH CpeIE;

¢ OCYIIIECTBIISATh OTOOP MCTOYHUKOB MH(POPMAIIUU B UHTEPHETE B COOTBETCTBUU
C 3aJaHHBIM TMOHMCKOBBIM 3alpOCOM, HA OCHOBE HMEIOIIMUXCS 3HAHUW U IyTEM
CpPaBHEHHUSI PA3TUYHBIX HCTOYHUKOB BBIIEIATH WHGOPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUYUBOUN WITK MOXKET OBITh HEIOCTOBEPHOM;

e UCTIOJIH30BaTh TPU BBHITIOJIHEHUHU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MYECKOro CcolepkaHHsl, CIpPaBOYHBIE MaTepuasbl, PECYpChl CETU
NutepHer, BnageTh NOpveMaMHM KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIK U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpaTKUE NHUCBMEHHBIE W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHMKOB HH(OpManuU (PU3NYECKOrOo COJIEpKaHHUs, B TOM YHCIE
nyOJUYHO JenaTh KpaTKUe COOOIIEHHsS] O pe3yJibTaTax MpPOEKTOB WU Y4YEOHBIX
VCCIIENOBAHUM, IIPU OSTOM TPAMOTHO WHCIIOJNb30BaTh W3YYEHHBIM ITOHATUNHBINA
amnmapat Kypca (GU3uKH, COPOBOKAATH BRICTYIUICHUE TPE3EHTAITUEH;

o IPM BBHIMIOJHEHWN YYEOHBIX TMPOEKTOB W HCCIEAOBAHUN paclpenensTh
00S13aHHOCTH B TPYIIIIE B COOTBETCTBHH C TOCTABJICHHBIMU 3aJa4aMH, CICIUTH 3a
BBITIOJITHCHUEM TIUIaHA JEHCTBUM, aJ€KBAaTHO OIIEHWBATH COOCTBEHHBIM BKJIAJ] B
NEATENIbHOCTh IPYNIIbl, BRICTPAUBATh KOMMYHUKATUBHOE B3aUMOJIEUCTBUE, YUUTHIBAS
MHEHUE OKPYKAIOIIUX.



8-i1 ki1acc

K xoniy oOydenusi B 8-mM KJjacce npeMETHbIE pe3yIbTaThl HA 0A30BOM YpOBHE
JOJKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

¢ UCIIOJIB30BaTh MOHSATHS. Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IABUKEHUE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTALIUYECKHUE U
amop(dHbIe TeJa, HACHIIICHHBIH W HEHACHIIICHHBIH Tap, BIAXHOCTh BO3AYXa,
TeMIlepaTypa, BHYTPEHHSS DJHEPrus, TEIJIOBOM JBUTATENb, JJICMEHTAPHBIN
ANEKTPUYCCKUN  3apsil, DJJICKTPUYECKOE TI0Jie, TPOBOJHUKU W JUJICKTPHKH,
MOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

e pa3MUaTh SBJICHUSA (TEIUIOBOE paCIIMPEHHE W CKaTHe, TeIulolepeaya,
TEIJIOBOE  paBHOBECHE, CMadWBaHWE, KaNWUIAPHBIC SBICHUS, HCIIApEHUE,
KOHJCHCAIlWs,  IUIABJICHWE,  KpUcCTaum3amus  (OTBepAcBaHHE),  KHIICHUE,
Teruronepeaava (TEIuIONPOBOHOCTh, KOHBEKIUSA, W3IYUYCHHE), IJICKTpU3AIHS Tel,
B3aMMOJICUCTBHUE 3apSJ0B, JACHCTBUS SJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICWCTBHE MAarHUTOB, JCHCTBME MArHUTHOIO TMOJSi Ha MPOBOJHUK C TOKOM,
9JIEKTPOMArHUTHASI MHIYKITUS) 110 OMMCAHUIO UX XapaKTePHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IGMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

e Pacro3HaBaTh MPOSIBICHUE U3YyUYEHHBIX (DU3UYECKUX SIBJICHUI B OKpPY>KAIOIIEM
MHUpE, B TOM 4ucje GU3NUECKHUE SBJICHUS B MPUPOJIE. TOBEPXHOCTHOE HATSHKCHHUE U
KaMWUISIpHBIC SBJICHUS B TPUPOJC, KPHUCTAUIBI B TMpupojae, uanydeHue CoiHIa,
3aMep3aHue BOJIOEMOB, MOPCKHE Opw3bl, 00pa3oBaHHWE POCHI, TyMaHa, MHES, CHETa,
ANEKTPUYECKUE SBIICHUS B aTMocdepe, DSIEKTPUYECTBO IKUBBIX OPTaHU3MOB,
MarHuTHOE moJjie 3eMiid, Jpeid MoJIOCOB, POJIb MArHUTHOTO MOJS JJIsl YKU3HU Ha
3emte, MOJSIPHOE CUSTHUE, TPU 3TOM IEPEBOIUTH MPAKTHYECKYIO 33/1a4y B y4eOHYIO,
BBIJICJISITH CYIIIECTBCHHBIC CBOMCTBA (NPU3HAKHN) (PU3UYECCKHUX SBJICHUH;

e ONIMCBHIBAaTh WM3yYCHHBIC CBOWCTBA TEN M (PU3WYCCKHUE SBIICHUS, HWCIOJB3YSI
¢dusudeckre BeIMYUHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIHs, KOJIMYECTBO TEIUIOTHI,
ylelbHas TEIIOEMKOCTh BEIIECTBa, YJeldbHAs TEIJIOTa TUIABJICHUS, YJIeIbHas
TEIJI0Ta Mapoo0pa3oBaHus, yAelbHas TEIUIOTa CrOpaHUsl TOIUIMBA, KOIPPHUIMEHT
MOJIC3HOTO JICWCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENbHAS BIAXHOCTh BO3/YyXa,
ANEKTPUUECKUHN 3apsijl, CUJia TOKa, DJEKTPUYECKOE HAMPSIKEHUE, COMPOTUBIICHUE
NPOBOJHUKA, YICIbHOE CONPOTHUBJIICHHE BEHIECTBA, paboTa U  MOIIHOCTH
AJIEKTPUYCCKOr0 TOKa), TPU ONMHUCAHUU MPABUIBHO TPAKTOBATh (PH3UUCCKHI CMBICI
UCIIOJIB3YEMBIX BEJIIMYWH, 0003HAYCHUS U CAMHHIIBI (PU3HMUCCKUX BEJIUYHH, HAXOIUTh
(dbopMyIIBI, CBA3BIBAIONTUE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMHU BEIMYHHAMM,
CTPOUTH TpaUKN N3YUCHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIIMYUH,

* XapaKTEPHU30BaTh CBOKCTBA TeJl, PU3HUCCKHEC SBJICHUS U MPOIIECCHI, UCTIOJIB3YS
OCHOBHBIC TIOJIOKCHUSI MOJICKYJIIPHO-KHHETHYCCKON TEOPUM CTPOCHUS BEIICCTBA,
HOPUHIKI CYIEPIO3UIUKA ToJiel (Ha KAa4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHCHHS
3apsna, 3akoH Oma I yyacTka 1enu, 3akoH Jxoyns—JIeHia, 3aKkoH coxXpaHeHUs
SHEPTUHU, MPHU ATOM JIaBaTh CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA W 3alUCHIBATH €0
MaTeMaTU4eCKOe BBIPAKECHHE;

¢ OOBSCHITH (PU3MUECKHE TIPOIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh  PHUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEHNE M3 1—2 JOTHYECKUX IIIaroB C OMOPOM Ha



1-2 wu3ydeHHBIX CBOMCTBAa (PU3NUECKUX SBICHUU, (U3UYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEM;

e pElIATh pacueTHbIC 3aJla4l B 2—3 NEUCTBUS, UCMOJIb3Ys 3aKOHBI U (POPMYIIHI,
CBsA3BIBAIONME (PU3MYECKHE BEJIMYMHBI. HAa OCHOBE aHajiu3a YCJIOBHS 3aJlayu
3aMKUChIBaTh KPATKOE YCIOBUE, BBISIBIATH HEJIOCTATOK JAHHBIX JJIs PEIICHUs 3a/1auH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIsl €€ PEICHHUs, MPOBOAUTH PACUEThI
M CpaBHUBATH IMOJIYYCHHOEC 3HAYeHUE (U3MYECKOM BEIUYUHBI C W3BECTHBIMHU
JTAHHBIMH,

* pacmio3HaBaTh MPOOIEMBI, KOTOPHIE MOYKHO PEIIUTh MPHU TTOMOITH (PH3NIECKUX
METO/JOB, HCIIOJIb3ysS  ONHCAaHWUE  WCCICIOBAHUS, BBIICIATH  MPOBEPSEMOE
MIPEANOJIOKECHNE, OICHUBATh MPABUIBLHOCTH MOPSAKA MPOBEACHHUS HCCICIOBAHUS,
JIeaTh BBIBOIBI;

o IPOBOJIUTH OTBITHI 1O HAOIIOMCHUIO (PU3WYECKHUX SBICHUN WM (PU3NIECKUX
CBOWCTB Ten (KaNWUIAPHBIC SBJICHWS, 3aBUCHUMOCTBH JIABJICHUS BO3AyXa OT €ro
o0beMa, TeMIlepaTypbl, CKOPOCTH TIpollecca OCThIBAaHUS W HArpeBaHus IpHU
U3JIy4eHUU OT IBeTa wu3jy4Jaromieil (morjomnamieii) MOBEPXHOCTH, CKOPOCTh
UCHIApEHHUs] BOJABI OT TEMIEpPaTypbl KUAKOCTH M IUIOIIAIU €€ IOBEPXHOCTH,
ANIEKTPU3ALMA TeJI M B3aUMOJICUCTBUE IJICKTPUUYECKUX 3aps0B, B3aUMOJCHCTBUE
MOCTOSIHHBIX MAarHuTOB, BU3yaJW3alldsd MArHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB,
JEUCTBUAS MAarHUTHOTO TIOJIS Ha TIPOBOAHUK C TOKOM, CBOMCTBA JJICKTPOMArHWUTA,
CBOWMCTBA 3JICKTPOJBHUIATENsl IMOCTOSHHOTO TOKAa). (hOPMYJIMPOBATH IPOBEPSEMBIC
MPEANOJIOKEHNs, COoOUpaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO 00OpyJAOBaHUS,
OTHCHIBATH XOJI OMBITA U (POPMYJIUPOBATH BEIBOJIHI,

o BBITIOJIHATh TIPSIMBbIE M3MEPEHUS TEMIIEPATyphl, OTHOCHTEIIBHON BIIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HAMPSHKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPHOOPOB U
JTATYNKOB (PU3MUECKUX BEJIWYMH, CPAaBHHUBATh PE3YyJIbTaThl W3MEPECHHH C yYEeTOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH,;

o IPOBOJIUTH MCCJICIOBAHUE 3aBHUCUMOCTH OJIHOM (PU3UYECKOW BEIMYHUHBI OT
APYrol C HWCIOJb30BAHUEM TMPSAMBIX HM3MEPCHHH (3aBUCHMMOCTH COIPOTHBIICHUS
NPOBOJHUKA OT €ro JJIMHBI, IUIONIAJA TIONEPEYHOr0 CEYEHUS U  YIEIbHOTO
COTIPOTHUBJICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT
HaANPsHDKEHUST Ha MPOBOJIHMKE, MCCIIEAOBAHKE TIOCIEIOBATEIHHOTO U MapalIeIbHOTO
COCIMHCHHUI TMPOBOJHUKOB): IUIAHUPOBATh HMCCIECAOBAaHHUE, COOMpPATh YCTAHOBKY H
BBITIOJIHATh U3MEPEHUS, CIEIys MPEUIOKEHHOMY IIIaHy, (GUKCHUPOBATh PE3yJIbTaThl
MOJIYYCHHOW 3aBHCHMOCTH B BHJE TaOMUIl W TpadUKOB, ACNIaTh BBIBOJBI IIO
pe3ynbTaTaM UCCIICIOBaHHUS;

« IPOBOJMTH KOCBEHHBbIC M3MEpPeHHS (GU3MYSCKUX BeauuuH  (yAelbHas
TEMJIOEMKOCTh BEIIIECTBAa, COMPOTHBIICHWE TIPOBOJHWKA, paboTa W MOIIHOCTH
AJIEKTPUYECKOT0 TOKA). IJIAaHHUPOBaTh H3MEPCHHs, COOMpATh DKCIECPHUMEHTAIbHYIO
YCTaHOBKY, CIIEysl MPE/JIO)KEHHON WHCTPYKIINH, U BBIYUCIIATH 3HAYCHUE BEJTUYUHBI;

o COOTIO/IaTh TIpaBUJIa TEXHUKU OE30MacHOCTU TPHU paboTe ¢ Ta0OpaTOPHBIM
o0opyI0BaHUEM;

 XapaKTEPHU30BATh MPHUHIIUIIBI JEHCTBUS N3YYEHHBIX MTPUOOPOB M TEXHUYECKUX
YCTPOKMCTB ¢ OMOPOW Ha WX OomUcaHus (B TOM YHCJE. CHCTEMa OTOILUICHHUS JOMOB,
TUTPOMETP, TapoBasi TypOWHA, aMIepMETp, BOJBTMETP, CUYETUUK DIEKTPUUECKOUN



SHEPTUH, DJIEKTPOOCBETUTENIbHbIE MPUOOPHI, HArpeBaTelIbHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKUE MPEIOXPAHUTEIH, SJCKTPOMATHHUT, 3JICKTPOJBUTATEb
MOCTOSIHHOTO TOKAa), HCIOJB3ysl 3HAHUSA O CBOMCTBAX (U3UYECKUX SIBICHHHA |
HeoOxoauMbIe (PU3NUECKUE 3aKOHOMEPHOCTH,

e pPacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIbHbIE TPUOOPHI
O CXeMaM U CXEMaTHYHBIM pUCYHKaM (KUIAKOCTHBIH TEPMOMETp, TEPMOC,
MICUXPOMETP, TUTPOMETD, ABUTATENIb BHYTPEHHETO CTOPAHMsI, IEKTPOCKOTI, PEOCTar),
COCTaBJISITh CXEMbI 3JEKTPUUYECKUX LENEl C MOCIEAOBATENIbHBIM U IMApalIeIbHBIM
COCIMHEHHEM  3JIEMEHTOB, pa3idyas  yCJIOBHbIE OOO3HAYEHUS  AJIEMEHTOB
ANEKTPUYECKUX LIETIEH;

o IPUBOJIUTH TIPUMEPHI (HAXOAUTh HH(DOPMAIUIO O MPUMEpax) MPaKTHIECKOTO
MCIONIb30BaHUsl (DU3NYECKUX 3HAHUNA B TOBCETHEBHOM XHU3HU HJs OOecreueHUs
0e3omacHOCTH MpHU OOpallleHHuH ¢ OpudopaMud M TEXHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 3JI0pOBbS U COOJIOACHHS HOPM 3KOJOTHYECKOrO IOBEACHUS B
OKPYKaroIIEH CpeIE;

¢ OCYIIECTBIISATh MOUCK HMH(pOpPMALUU (PU3UUECKOTO COACpPKAHUS B MHTEPHETE,
Ha OCHOBE MMEIOLIMXCS 3HAHUM M IIyTEM CPAaBHEHUS JOIOJIHUTEJIBHBIX UCTOYHHUKOB
BBIIETATh HMH(OpMAILMIO, KOTOpas SIBISETCS NPOTHUBOPEUYMBOM MM MOMKET OBITh
HEJI0CTOBEPHOM;

¢ UCIIOJIB30BaTh IMPHU BBINOJHEHUH YYEOHBIX 3aJaHUM Hay4YHO-TOMYJISPHYIO
auTeEpaTypy (PU3MYECKOTO COJEpk aHUs, CIPABOYHBIE MAaTepualbl, PECYpPChl CETU
WNuTepHeT, BiaAeTh NpHUEMaMU KOHCIEKTUPOBAHMS TEKCTa, MpPeoOpa3OBaHUs
“H(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

¢ CO3/1aBaThb COOCTBEHHBIE IHMCbMEHHBIE U KpaTKUE YCTHBIE COOOUIEHUS,
0000111ast “”HPOPMALIMIO U3 HECKOJBKUX MCTOYHUKOB (PU3MUECKOTO COJAEpKaHUs, B
TOM  yucie  NyONMYHO  TOPENCTaBIATh  Pe3yJbTaTbl  MPOEKTHOM  WIHU
UCCJIEI0BATENBCKON AEATENBHOCTH, IIPH 3TOM IPaMOTHO HMCIOJIB30BaTh W3yYEHHBIN
MOHSATUIHBIN anmapat Kypca (U3UKH, COTTPOBOKIATH BBICTYIIICHHE TPE3CHTAIINCH;

eIIPU BBIMIOJIHEHUU Y4YEOHBIX TPOEKTOB M MCCIEJOBAaHUNA (PUIUUECKUX
IPOLIECCOB pacIpeneisaTh 00I3aHHOCTH B TPYIINIE B COOTBETCTBUU C IOCTABIECHHBIMU
3a/layaMy, CJEAWTh 32 BBIIIOJIHEHHEM IUIAHA JEWCTBUM M KOPPEKTUPOBATH €TO0,
aJIeKBaTHO OLICHUBAaTh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTb I'PYMIbl, BHICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJIEHCTBUE, IPOSBIISISI TOTOBHOCTH pa3peiiaTh KOHMIUKTHI.

9-if k1ace

K xoHiry o0ydenust B 9-m KJjiacce npeIMeTHbIE Pe3yabTaThl Ha 06a30BOM YPOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:

¢ UCIIOJIH30BATh MOHATHUS: CUCTEMa OTCYETA, MaTepuaibHasi TOUKa, TPACKTOPHS,
OTHOCUTEIIBHOCTb MEXaHUYECKOTrO JIBUKEHUS, nedopmarius (ympyras,
IUIACTHYECKAs), TPEHHE, IICHTPOCTPEMHUTEIBHOE YCKOPCHHE, HEBECOMOCTh W
NEeperpy3kH, LEHTP TKECTH, a0COMIOTHO TBEPJOE TENO, LEHTP TSHKECTU TBEPIOTO
TeNa, pPaBHOBECHE, MEXaHWYECKHE KOJeOaHWs W BOJIHBI, 3BYK, HH(pPa3ByK U
YIbTPa3BYyK, 3JIEKTPOMAarHUTHBIE BOJHBI, IIKaja 3JICKTPOMAarHUTHBIX BOJIH, CBET,
OMM30PYKOCTh M JTaTbHO30PKOCTh, CHEKTPhl UCIYCKAHHMS M MOTJOLIEHUs, anbda-,
0eTa- 1 raMMa-u3Iy4eHHs], U30TOIIbI, siIepHAsi SHEPTETUKA,;



e pa3nMyaTh sBJICHUS (PaBHOMEPHOE ¥ HEPABHOMEPHOE MPSIMOJIMHEWHOE
IBMKEHUE, PABHOYCKOPEHHOE MPSAMOJIMHEHHOE BHXKEHHE, CBOOOIHOE MaJeHHue Tell,
pPaBHOMEpPHOE JIBIXKCHHE 110 OKpPYKHOCTH, B3aUMOJICHCTBHE TeJ, pPEaKTUBHOE
ABIDKCHUE, KOJIeOaTeNbHOE NBIDKEHHE (3aTyXarolre M BHIHYKICHHBIC KOJICOaHus),
pPE30HAaHC,  BOJHOBOE  JIBWKCHHE,  OTpaKEHHE  3ByKa,  MPSIMOJIMHEHHOE
pacrpocTpaHeHHe, OTpaKeHHEe W TIPEJIOMIIGHHE CBETa, IIOJIHOE BHYTPEHHEE
OTpaXCHUE CBETA, pa3okKeHHe OeIoro CBeTa B CHEKTP M CIOXEHHE CIIEKTPaTbHBIX
[[BETOB, JHUCIIEPCHUS CBETA, €CTECTBEHHAas PaJUOAKTHUBHOCTh, BO3HUKHOBEHHUE
JMHEWYATOTO CHEKTpa M3IYyYCHHS) [0 OMHCAHWIO MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OITIBITOB, JEMOHCTPUPYIOIIUX JAaHHOE (PU3NYECKOE SBIICHUE,

e PacIo3HaBaTh NMPOSBICHUE U3YUCHHBIX (PU3MUECKUX SIBJICHUN B OKpPYKAIOIIEM
mupe (B TOM 4rcie U3NIecKue SBICHUS B MIPUPO/IE: PUIIUBEI M OTJIUBEI, IBUKCHUE
mwianeT COJHEYHOW CHUCTEMBI, PEaKTHBHOE JBWKCHHE JKUBBIX OpPraHU3MOB,
BOCIIPUSITUE 3BYKOB YXUBOTHBIMH, 3E€MJIETPSICEHHE, CEHCMUYECKUE BOJIHBI, LIyHaMH,
9X0, LBETa Te€J, ONTHUYECKUE SIBICHUS B MPUPOAE, OHOJIOrMUECKOe JEeHCTBUE
BUJMMOIO, YyJIbTPA(QHOJIETOBOIO U PEHTIEHOBCKOI'O W3JIyUYE€HUHM, €CTECTBEHHBIM
paZMOaKTUBHBIN (POH, KOCMHUYECKUE JY4H, PaJMOAKTUBHOE W3JIyUYE€HUE HPUPOTIHBIX
MHHEPAJIOB, JICHCTBUEC PaJMOAKTUBHBIX HW3TyYCHHH HA OPraHW3M 4YeJOBEKa), NpHU
TOM NEPEBOAMTH MPAKTHUYECKYIO 3aJadyy B Y4eOHYIO, BBIACIATH CYLIECTBEHHbBIE
CBOMCTBA (MIpU3HAKK) (U3NICCKHX SIBICHUH;

o OTIMCHIBATh M3YYCHHBIC CBOWCTBA Tel M (DHU3UUECKHE SIBICHHS, HCIOIB3YS
¢u3ndeckre BeTMUUHBI (CPEIHSS U MTHOBEHHASI CKOPOCTh TeJa MPH HEPAaBHOMEPHOM
IBWKCHHUH, YCKOPEHHE, MepeMeIeHue, MyTh, YIIoBas CKOPOCTh, CHJla TPEHHs, Cujia
YOPYTOCTH, CUJa TKECTH, YCKOpEHHWE CBOOOIHOTO MaJeHUus, BEC Teja, UMITYJIbC
TeJa, UMIYJBC CHJIBI, MEXaHn4eckasi padoTa ¥ MOIIHOCTh, MOTCHIIMAIBHAS YHEPTHS
TeNa, TOJHSATOTO HAJ TOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAs DHEPTUs CKAaToh
OpYKUHBI, KUHETHYECKas HHEprus, IOJIHAs MEXaHW4YecKas OHHEprus, Mepuoi Hu
yacToTa KoJieOaHW, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb
CBeTa, MOKa3aTejb IMPEJIOMIICHHS CPEelbl), TP OMHCAHUM IMPABUIBHO TPAKTOBAThH
(u3nYecKuil CMBICI UCIIOJIb3YEMBIX BEJIMUMH, 0003HAUYEHUS U €IUHUIIBI PU3NIECKUX
BEJIMYMH, HAXOIUTh (OPMYJIbl, CBA3BIBAIOIINE IaHHYIO (DU3MUECKYIO BEIMYHHY C
ApPYTMMU BEJIMYMHAMH, CTPOUTH TpadUKU U3YUYEHHBIX 3aBUCUMOCTEH (HU3MUECKHUX
BEJIMYWH,

o XapaKTepH30BaTh CBOWCTBA TeJ, (PU3MUECKHE SIBICHUS U MPOIECCHI, UCTIONB3YS
3aKOH COXpaHEHHS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, IPUHIIUII CYTIEPIIO3UITUU
CWJI, TIPUHIIMI OTHOCHUTENbHOCTH [ ammies, 3akoHbl HbBIOTOHA, 3aKOH COXpaHECHUS
UMITyJIbCa, 3aKOHBI OTPAXCHHsI W TPEIOMIICHHS CBETa, 3aKOHbI COXPaHCHUS
3apsA0BOTO M MAacCOBOTO 4YHCENl MPHU SAEPHBIX pEaKIHsx, MpH ITOM JaBaTh
CJIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3alTUCHIBATh €T0 MaTEMATHYECKOE BBIPAKECHHE;

o OOBACHATH (PU3UYECKUE TPOLECCH U CBOMCTBA TE€J, B TOM UHCJIE U B KOHTEKCTE
CUTyallull  MPaKTUKO-OPMEHTHUPOBAHHOTO  XapakTepa: BbIBIATH  MPUYUHHO-
CJICICTBCHHBIC CBSI3U, CTPOUTH OOBSCHEHUE M3 2—3 JIOTHYECKUX IIIaroB C OMOPOM Ha
2—3 W3y4YeHHBIX CBOMCTBa (IM3MYECKUX SBICHHUM, (PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEM;



e pelIaTh pacyeTHbIC 3aaa4yu (OMUpAIOIIKecs Ha CUCTeMy U3 2—3 YpaBHEHUH),
UCIIOJIb3YsI 3aKOHBI M (DOPMYJIbI, CBA3BIBAIOIIME (PU3UYECKHE BETUYMHBI: HA OCHOBE
aHajM3a YCJIOBHS 3a/1aud 3aIMChIBATh KPATKOE YCIIOBUE, BBISIBISTH HEIOCTAIOLIUE
WK U30BITOYHBIE JaHHBIC, BBIOMpATh 3aKOHBI M (HOPMYJIbI, HEOOXOIUMBIE IS
pelIeHusi, MPOBOJUTh paCyYeThl M OLCHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaUYEHUS PU3NYECKON BETUUHUHBI;

e pPacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh TPHU TTOMOITH (PHU3NIECKUX
METO/JIOB, HCIIOJIb3ysS  ONHCAaHWUE  HWCCICIOBAHUSA, BBIICIATH  MPOBEPSEMOE
MIPEANOJIOKECHNE, OICHUBATh MPABUIBLHOCTH MOPSAKA MPOBEACHHUS HCCICIOBAHUS,
JIeNaTh BBIBOJIbI, HHTEPIIPETHPOBATH PE3YIHTATHl HAOIIOACHHUHN U OIBITOB;

o IPOBOJIUTH OTBITHI 1O HAOIIOMCHUIO (PU3UYECKHUX SIBICHUN WIH (PU3NIECKUX
CBOWMCTB Ten (M3ydeHHEe BTOpOro 3akoHa HbIOTOHa, 3aKOHA COXpaHCHHS SHEPTHUH,
3aBUCUMOCThL TIEpHOja KOJIeOaHWW TPYKWHHOTO MasTHHKAa OT MacChl Tpy3a H
KECTKOCTU TMPYKUHBI W HE3aBUCHUMOCTb OT aMIUTUTYAbl MaJblX KoJieOaHUH,
NPsIMOJIMHEWHOE PAaCHpOCTPaHEHHE CBETa, pPa3joKEHUE Oeoro cBeTa B CHEKTP,
U3Y4YCHUE CBOMCTB HM300paKeHMsI B IIJIOCKOM 3€pKaje M CBOMCTB H300pakeHHUS
npeaMeTa B coOuparomieil inuze, HabMoIeHre CIUIONIHBIX U JIUHEHYAThIX CIEKTPOB
M3JTy4CHHUsS). CaMOCTOSATEIBHO COOUpATh YCTAHOBKY M3 HW30BITOYHOrO Habopa
000pyI0BaHUs, OMKUCHIBATH X0/ OMBITA U €T0 Pe3yibTaThl, (HOPMYIUPOBATH BHIBOJIHI,

o IPOBOJIUTH TIPH HEOOXOAUMOCTH CEPHUIO0 TPSAMBIX H3MEPCHUU, OMpEaeiss
CpeHee 3HAauYCHHE H3MepseMOl BeMYMHBI ((DOKYCHOE pacCTOsSHUE COOHMparomici
JIMH3bI), 000CHOBBIBAThH BBIOOP CrIoc00a n3MepeHus (M3MEpUTEIBHOTO TPHOopa);

¢ IPOBOJIUTH  HMCCIICIOBAHUE  3aBUCUMOCTEH  (DU3WUYECKUX  BEIUYHH C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEpEHUH (3aBHCHMOCTh IyTH OT BpPEMEHH IpHU
PaBHOYCKOPEHHOM JIBM)KEHUM O€3 HauyaJbHOM CKOPOCTH, IMepuoja KoJieOaHUi
MaTeMaTHYeCKOr0 MasTHHUKA OT JUIMHBI HHUTH, 3aBHCHUMOCTH yIja OTPaKCHUs CBETa
OT yrja TMajacHWs W yrja TMPeJOMICHHS OT yIyla TaJeHUs). IUTAaHUPOBAaTh
UCCJIEIOBAHNUE, CAMOCTOATEILHO COOUpaTh YCTaHOBKY, (PUKCUPOBATH PE3yJbTAThI
MOJTYYEHHON 3aBUCUMOCTH (DM3UYECKUX BEJIUYUH B BUJE TaOIUIl U rpa)UKOB, JIeIaTh
BBIBOJIBI TIO pE3yJIbTaTaM UCCIIECIOBAHMUS;

o IPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3UUCCKUX BEJITUUNH (CPEIHSSA CKOPOCTh U
YCKOpPEHHE Tella TMpPU PAaBHOYCKOPEHHOM JIBM)KCHHH, YCKOpPEHHE CBOOOJIHOTO
najCHUs, KECTKOCTh MPYKHUHBI, KOIPPHUIMEHT TPEHUS CKOJIBKEHUS, MEXaHHUeCKas
paboTa W MOIIHOCTh, YacTOTa M TIEPHOJ KOJICOAHWH MaTeMaTHYEeCKOTO U
NPYXUHHOTO MAasTHHKOB, ONTHYECKas CHUJia COOMPAFOIICH JIMH3BI, PaIuOAKTHBHBIN
(GOH): IUTAHUPOBATh H3MEPEHHS, COOMpaTh OSKCICPUMEHTAIBHYIO YCTAHOBKY U
BBITIOJTHATh U3MEPCHUS, CIEIys MPEUIOKEHHON MHCTPYKIIMU, BBIYMCIIATh 3HAYCHUE
BEIMYMHBI W aHAJU3UPOBATh TOJYYCHHBIC PE3YyNbTaThl C YyYETOM 3aJIaHHOMN
IIOI'PEITHOCTH U3MEPEHUN;

o COOTIO/IaTh TIpaBUJIa TEXHUKU OE30MacHOCTU TPHU paboTe ¢ Ta0OpaTOPHBIM
00opyI0BaHUEM;

e pa3MMYaTh OCHOBHBIC TPU3HAKKM HM3YyUYCHHBIX (PU3NYECKUX  MOJETeH:
MaTepuanbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUYEYHBIM MCTOYHHK CBETA, Jyd,
TOHKas JTMH34, TJIaHETapHAsI MOJIEh aTOMa, HyKJIOHHAsI MOJIeTThb aTOMHOTO SIpa,;



* XapaKTEpU30BaTh MPUHIIUIBI JEHCTBUSA U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOpPOM Ha WX omucaHus (B TOM 4YHCIE. CIHIOMETpP, IaTYUKH
NOJIOKEHUSI, PACCTOSIHUA M YCKOPEHHUs, paKeTa, »dXOJIOT, OYKH, MEPUCKOII,
¢oToarnmapar, ONTHYECKUE CBETOBOJIBI, CIIEKTPOCKOII, JT03UMETpP, KaMepa BuiibcoHa),
UCIIOJIb3YsI 3HAHUSI O CBOMCTBAX (PM3MYECKUX SBJICHUM U HEOOXoauMmble (hU3HUEecKue
3aKOHOMEPHOCTH;

e HCTIOJIb30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3YUCHHBIX TEXHHUYECKUX
YCTPOMCTB, H3MEPUTEIIbHBIX NPUOOPOB M TEXHOJOTMYECKUX IMPOIECCOB MpH
pEeIICHNN yYeOHO-TIPAKTHYECKUX 3a/1ad, ONTHYECKHUE CXEMBbI ISl TOCTPOSHUS
M300paKEHHH B TNIOCKOM 3€pKaJie U coOOUparomel TuH3e;

o IPUBOJUTH MPUMEPHI (HAXOAUTh WH(OPMALUIO O MPUMEpPax) MPAKTHISCKOTO
WCIIONIh30BaHUs (DU3MYECKUX 3HAHUW B TIOBCETHEBHOM JKU3HHM [IJII OOECIICYCHUS
0e30macHOCTH MpHU OOpalleHHH ¢ OpudopaMud M TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUsl 3JI0POBbSI W COOJIIOJICHHS HOPM SKOJOTUYECKOTO TOBEICHUS B
OKPYKaroIIEH CpeIE;

e OCYIIECTBIISATh MOUCK MH(MOpMAIMU (HU3HUECKOTO COJEP’KaHUS B MHTEPHETE,
CaMOCTOSITENIbHO (HOPMYIUPYsS TMOUCKOBBIM 3ampoc, HaXOAUTh MYTH OINpPEICTICHUS
JIOCTOBEPHOCTH TIOJIy4YeHHOM WHGOpMAIMK Ha OCHOBE WMEIONIMXCS 3HAHUM U
JOTIOJIHUTENIbHBIX NCTOYHUKOB,;

e HCTIOJIb30BaTh MPU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTeparypy (U3NUECKOTO COACpP)KaHUS, CIPAaBOYHBIE MaTepHalbl, PECypChl CETH
NutepHer, BnageTh NOpvUeMaMHM KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHUs
“H(pOpMaIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBbIC MHUCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
nHpOpMaIUu U3 HECKOJbKUX HCTOYHUKOB (PUBMUECKOTO COJEpKaHUs, MyOJIHMYHO
MPEJCTABIATh PE3YIbTAThl MPOESKTHOW WJIU HCCIENO0BATEIbCKON NESITEILHOCTH, NPHU
3TOM TPaMOTHO WCHOJIB30BaTh M3YYEHHBIM NOHATUMHBIMA anmapar H3y4aeMoro
paznena GU3MKKH UM COMPOBOXKIATh BBICTYIUICHHE TMIPE3CHTAMEH C yYeTOM
0COOEHHOCTEH ayIMTOPUU CBEPCTHUKOB.
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