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PABOYASI TIPOTPAMMA II0 YYEBHOMY TIPEJIMETY «®U3UKA» (BA3OBBII
YPOBEHD).

[NTOACHUTEJIBHA A 3AIINCKA.

[Iporpamma 1o ¢pu3uKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUs COCTABIEHA HA OCHOBE MOJIOKCHUN
u TpeboBaHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHOM NPOrPaMMEI,
npencrasieHHsix B ®I'OC OO0, a Takke ¢ yu€rom QenepanbHOi paboueidl mMporpaMMmbl BOCIUTAHUS H
KOHIIETIINY IpenoaaBanus yuyeOHoro npeamera «Pusuka». ConepkaHue MporpaMmsl 1o (puU3KKe HAPaBICHO
Ha (OPMHUPOBAHHE €CTECTBCHHO-HAYYHOM I'PaMOTHOCTH OOYYAIOLIMXCSI M OPTaHU3aLMI0 M3Y4YeHUs] QU3UKH Ha
JesITeNIbHOCTHONH OCHOBe. B mporpamMMe mo ¢Qu3uKe y4YHTHIBAIOTCS BO3MOMKHOCTH Y4eOHOro MpeaMmera B
peammzanmu  TpeboBannit GI'OC OOO K TUIaHHPYEMBIM JHYHOCTHBIM W MeETApeAMETHBIM pe3ylbTaTaM
00yd4eHus, a TAK)XKE€ MEXIIPEIMETHBIEC CBA3H €CTECTBEHHO-HAYUYHbBIX YUE€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO
obmero obpasosanus. [Iporpamma nmo ¢u3MKe ycTaHaBIMBAET paclpeneieHue yueOHOro Marepuana 1o rogam
o0yd4eHus (1o Ki1accam), IpeAjiaraeT MPUMEPHYIO IMOCIeI0BaTENbHOCTh U3yUCHHUSI TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHSA NPEAMETHOTO COIACPKAHUS M y4ETe BO3pAacTHBIX OcoOeHHOcTel oOyuaromuxcsa. [Iporpamma mo
¢u3uke pazpaboTaHa ¢ IeTIbI0 OKa3aHUS METOJUUECKON TIOMOIIH YYUTENIO B CO3AaHUH paboueil mporpamMmsl 1o
yueOHOMYy Tmpeamery. @usnka SBISETCS CHUCTEMOOOpa3ylOUIMM MJIS €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
IIPEIMETOB, MOCKOJbKY (DM3MYECKHE 3aKOHBI JEXKAaT B OCHOBE IIPOLIECCOB U SIBICHHUH, M3Y4aeMbIX XUMHEH,
Omonoruei, actpoHOMHer U Ppu3ndeckoil reorpadreil, BHOCUT BKIIJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
MpeocTaBisieT HaubOoliee SICHbIe 00pas3lbl NPUMEHEHHs HAaydyHOTO MeETOAa IO3HaHUS, TO €CTh Crocoda
MOJTyYEHUS] JOCTOBEPHBIX 3HaHUI 0 Mupe. OnHa U3 IVIaBHBIX 3aAa4 (U3MUECKOro 0Opa3oBaHusi B CTPYKType
obmero oOpa3oBaHusA COCTOUT B ()OPMHPOBAHMM €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH M MHTEpeca K HayKe Y
oOyvaromuxcsi. M3yuenwe ¢u3nkn Ha yrooyOJIEHHOM YpOBHE TMpeNnojaracT OBJaJeHHe CIEAYIOIUME
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTB: HAyYHO OOBSCHSTH SIBJICHUS,
OLIEHMBATh U MOHMMAaTh OCOOECHHOCTH HAayYHOI'O MCCIEIOBAHUS; MHTEPHIPETHPOBATH AAHHBIC U HMCIOJIb30BATH
Hay4HbIE JJOKa3aTeNLCTBA IJIsl TIONyUeHHs BbIBOAOBY. Llesn n3yuenus GU3NKU Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl OIpECICHbl B KOHIECMIMK MpenoAaBaHus ydyeOHoro npeaMera «Pusuka» B 0O0pa3zoBaTeNbHBIX
opraam3anusax Poccuiickoit @enepannn, peau3yOIX OCHOBHBIE 001e00pa3oBaTenbHble TporpaMmbel.  Llenn
n3yyeHHus (PU3MKU: MPHOOPETEHNE MHTEpeca M CTPEMIICHUsS] O0YYalOLIUXCsl K HAYYHOMY H3YYEHHIO MPHUPOIBI,
pa3BUTHE UX WHTEJUIEKTYAIBHBIX U TBOPUYECKUX CIOCOOHOCTEH; pa3BUTHE MPEACTaBICHHN O HAyYHOM METOJIE
Mo3HaHUSI U (HOPMHUPOBAHHE HCCIIEAOBATENBCKOTO OTHOLICHHSA K OKPY’KAIOIIUM SIBICHHUAM; (HDOpPMHpPOBaHHUE
HAaYYHOTO MHPOBO33PEHMS KaK Pe3yJbTaTa MU3y4YE€HHUs OCHOB CTPOCHHMS MaTepuu U (HyHIAMEHTAJIbHBIX 3aKOHOB
¢u3uky; GopMHUpOBaHHE TIPEACTABICHUN O PO (U3UKH JIUTsl Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA; pa3BUTHE TPEACTABICHHH O BO3MOXHBIX cdepax Oyaymied npodeccHoHATBHON IesATeNbHOCTH,
CBSI3aHHOM ¢ (hM3MKOI1, MOATOTOBKA K JalibHEWIIEeMy OOyUEHHIO B 3TOM HampasiieHHH. JloCTHKeHne 3THX Lenei
porpaMMel 1o (u3nKe Ha ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHusl 0OECIEUMBACTCS PELICHUEM CIICAYIOINX
3aj]a4: TPUOOpPETeHHWE 3HAHWUH O JUCKPETHOM CTPOCHHUHM BEIIECTBA, O MEXaHMYECKHX, TETUIOBBIX,
JJIEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX SIBJICHUSX; HPUOOpPETEHHWE YMEHHH OINUCHIBATb M OOBSICHATH
¢u3nueckue SBJICHUS C HCIOJIb30BAaHHEM MOJIYYEHHBIX 3HAHWH; OCBOSGHHE METOJOB DEIICHUsS] MPOCTEHIINX
pacu€THBIX 3aJ1a4 C UCIOIb30BaHUEM (PU3NIECKUX MOJIEIICH, TBOPUECKHUX U MIPAKTUKO-OPHEHTHPOBAHHBIX 33]1a4;
pa3BUTHE YMEHWH HaONIOJaTh NPHUPOJHBIE SBICHUS K BBINOJHITH OIBITHI, JIAOOpAaTOpHBIE pabOThl |
SKCHEPUMEHTAIIbHBIE HCCIICIOBAaHNUS C MHCIOJIb30BAHHMEM HM3MEPHUTEIBHBIX NPHOOPOB; OCBOCHHE NPHUEMOB
paboThl ¢ uHpoOpMaIeld (HU3MUECKOr0 COACPIKAHUsS, BKIOYas MHOOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHHUSIX
(¢u3uKM, aHAM3 U KPUTHYECKOE OIeHMBaHME WHQOPMAIMH; 3HAKOMCTBO cO cdepamMu mpodecCHOHATBHOM
JEeSITENIbHOCTH, CBA3aHHBIMU C (DM3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMHM, OCHOBAaHHBIMH Ha JOCTHKEHHUSX
(u3nUecKoi HayKH.

OO6mee 9uCiio 9acoB, peKOMEHIOBAHHBIX [T M3y4eHus U3k Ha 6a30BOM ypoBHE, — 238 9yacoB: B 7
knacce — 68 yacos (2 yaca B HeJlen0), B 8 kiacce — 68 dacoB (2 vaca B Hezeno), B 9 kiacce — 102 vaca (3 vaca
B HEJIEITIO).

[Ipemiaraemplii B mporpamme 1o (u3nKe MepedeHb TabopaTopHBIX PaOdOT U OMBITOB SIBISIETCS
PEKOMEH/IATeNbHBIM, YUYHUTENb JejaeT BHIOOp TPU IMPOBEACHUH J1A00OPATOPHBIX PabOT M OMBITOB C YYETOM
WHIWBUAYaTbHBIX OCOOCHHOCTEH O0O0ydaromuxcs, CIUCKa SKCHEPUMEHTANBHBIX 33/aHUi, NpeaaracMblx B
paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 10 (U3HKE.

COJEPXAHUE OBYUYEHUS B 7 KJIACCE.

®Du3nka U e€ poJib B IO3HAHUM OKPY:KAIOLIEro Mupa.

Ousnuka — Hayka o mpupope. SBieHus npuponbsl. PuzndecKkue sSBICHUS: MEXaHUYeCKHE, TEIUIOBBIC,
AJIEKTPUYECKHE, MATHUTHBIE, CBETOBbIC, 3ByKOBbIe. du3ndeckue BeIMUHHBL. M3Meperne GU3NUECKUX BEINYMH.
Ousnueckue npudopsl. [lorpemnocts m3mMepennii Mexaynapoanas cuctema enuHun. Kak ¢usuka u gpyrue
€CTECTBEHHBIC HAYKH M3ydaloT npupony. EcTecTBeHHO-Hay4HBIH METOJ MO3HAHHA: HAaOMIOACHHUE, MMOCTAaHOBKA
HAYYHOTO BOIPOCA, BBIJBIIKEHHE THUIIOTE3, SKCIIEPHMEHT TI0 MPOBEPKE TUIOTE3, 00BSICHEHHE HA0III0]aeMOT0
sBiieHus. Onucanne GU3NYECKUX SIBICHUN C TOMOIIbIO MOJIENEH.

JleMoHCTpanuu.



MexaHn4yecKkue, TeTUIOBbIE, JIEKTPUIECKHe, MarHUTHBIE, CBETOBbIE siBNeHus. Duznueckue nmpuOOpsl U
MpoLeAypa MPSIMBIX U3MEPEHHIA aHAIOTOBBIM U II(PPOBBIM IPUOOPOM.

JlabopaTopHblie paGoThI U ONbITHI.

Omnpenenenre IeHBl IEJICHNS MIKAIbl H3MEepUTENbHOro npubdopa. M3mepenne paccrosnuii. Msmepenue
o0BEMa xuakocTH M TBEpAoro Tema. OmpepeneHue pa3MepoB Manbix Ten. M3mepenne TemmepaTypsl Hpu
MIOMOIIM JKUAKOCTHOTO TEpMOMETpa M JaTuuka TemrepaTypsl. [IpoBeneHue wucciaenoBaHMs IO TPOBEPKE
TUIOTE3bI: JAIBHOCTD MOJETA MAPUKa, MYIEHHOTO0 TOPU30HTANBHO, TEM OO0JIbIIIe, YeM OOJIbIle BEICOTA MYCKa.

IlepBoHayabHBIE CBEACHUS O CTPOCHUM BellecTBA.

CrtpoeHue BemecTBa: aTOMBI ¥ MOJIEKYJIBI, UX pa3Mepbl. OTbBITH, JOKa3hIBAIOIINE JUCKPETHOE CTPOSHHUE
BellecTBa. JBmwkeHue vactul] BeniecTBa. CBA3b CKOPOCTH JABIKEHHUS YacTHIl C TemrepaTypoll. bpoyHoBckoe
nBrkenne, muddysusa. B3amMozelcTBre YacTHIl BEIIECTBA: TMPUTSDKEHHE W OTTAIKWBaHHWE. ATperaTHbIe
COCTOSIHHSI BEIIIECTBA: CTPOSHHE Ta30B, KHUAKOCTEH M TBEPABIX (KPUCTAILNTMIECKHUX) Tel. B3anMOCBs3b MEXIY
CBOMCTBaMHU BEILIECTB B pa3HBIX arperaTHbIX COCTOSIHUAX W HUX aTOMHO-MOJIEKYJSPHBIM CTPOEHHEM.
OcoOEeHHOCTH arperaTHbIX COCTOSIHUN BOABIL.

JdemoHcTpanuu.

Habmonenne OpoyHoBckoro nBwxkeHus. HaOmonenme aunddysun. HaGmonenue —sBieHHH,
OOBSICHSAIOMINXCA NPUTSDKEHUEM HITH OTTAIKMBaHUEM YaCTHIL BEIIECTBA.

JlaGopaTopHble paGoThI U ONBITHI.

OrneHka TuamMeTpa aToMa METOAOM PsIoB (¢ UCToiIb30BaHUEM (QoTorpaduit). OMBITH 0 HAOIIOJECHHUIO
TEIUIOBOTO pacIIMpeHus ra3oB. ONBITH 0 0OHAPYKEHHUIO JEHCTBUS CHUII MOJICKYJISIPHOTO MIPHUTSKEHUSL.

JIBH:KeHHE U B3aUMOAeHCTBHE TeJl.

MexaHnnyeckoe NBHKEHUE. PaBHOMEpHOE U HEepaBHOMEpHOE NBHKeHUE. CkopocTb. CpeHss CKOPOCTh
IIpM HEpaBHOMEPHOM [JBW)KEHHUU. Pacuér myTW W BpeMeHHM JABIDKEHUS. SIBIeHHe MHEepUMH. 3aKOH HHEPIHH.
BzaumoneiicTBue Ten Kak MpUYMHA U3MEHEHUsI CKOPOCTHU ABWKEHMs Tel. Macca Kak Mepa MHEPTHOCTH Tena.
[TnotHOCTH BemecTBa. CBs3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJT B equHHIe 00héMma BemecTBa. Cuila Kak
XapakTepucTuka B3aumozelcTBus Ten. Cuna ympyroctd u 3akoH ['yka. M3MepeHue cCHiIBI C TOMOIIBIO
IUHaMoMeTpa. SIBieHue TATOTeHHMs M cwia TsokecTd. Cuila TsKeCTH Ha JApYyrux IUlaHeTax. Bec Tena.
HesecomocTs. CrokeHUE CWi, HAIPABJICHHBIX MO ONHOM mpsMoH. PaBHomelcTByromas cui. Cuna TpeHHS.
TpeHue cKoNbXKEHUS U TpeHHe MoKos. TpeHre B MpUpOAE U TEXHUKE.

JdemoHcTpanuu.

HabGmromenne MexaHMYeCKOTO ABIDKEHHS Tena. M3MepeHue CKOpOCTH TPSMOJMHEHHOTO BMKCHUS.
HaOmonenue siBenust uHeprun. HaOmoeHne u3MEeHEeHUs CKOPOCTH TpH B3auMojeiicTBun Ten. CpaBHEHHE
Macc 10 B3auMoIeHCcTBHIO Tel. ClIoKeHHe CHJI, HAITPaBJIEHHBIX 110 OJHOM MPSMOH.

JlabopaTopHbie paGoThI U ONBITHI.

Omnpe/ieneHne CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (MIApUKa B YKHIKOCTH, MOJIEIH AIIEKTPUIESCKOTO
aBTOMOOMIIS M Tak fanee). OnpenerneHne cpeHeld CKOPOCTH CKOJIBXEHHs OpycKa WIIM IIaphKa MO HAKJIOHHOW
miockocTH. OnpeneneHne MIOTHOCTH TBEPIOro tena. OmbITh, JeMOHCTPUPYIOIINE 3aBUCHMOCTh PACTKEHHS
(medopmanuu) MPYKWHBI OT TPHIOKEHHOW CHIBL. OIBITHI, JAEMOHCTPUPYIONIAE 3aBUCHMOCTH CHIIBI TPEHUS
CKOJIBXEHUS OT Beca Tela U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

JdaByieHne TBEpPABIX TeJl, })KUAKOCTEH U ra3os.

HaBnenue. CriocoObl YMEHBIIICHUSI M yBEIMUEHUS NaBlieHus. JlaBiieHue raza. 3aBHUCHMOCTD JIaBJICHUS
raza ot oObéma, Temrieparyphl. llepenada maBneHws] TBEPABIMH TENaMH, JXKUIAKOCTAMHA W Ta3aMHU. 3aKOH
[Nackans. [THeBMaTH4eckre MAaIMHBI. 3aBUCHUMOCTH JIABJICHMS JKUIAKOCTH OT TIyOWHBI ['MIapocTaTHyecKuii
napajokc. CooOraroniuecss cocyapl. ['miapaBiuyeckue MexaHu3mbl. ATMmocepa 3emiidm U arMochepHOe
napnenue. lIpuuuHbl cymecTBoBaHMs BO3LymHON o6onoukn 3emwsn. Onwit Toppuuerun. M3mepenue
aTMoc(hepHOTO NaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBIEHUS OT BBICOTHI Haj ypoBHeM Mops. IIpuGopsr
UIT u3MepeHus atMochepHoro namieHus. [leiicTBHe XHAKOCTH W Ta3a Ha TNOTPYKEHHOE B HHUX TeEJO.
Brrrankuparomas (apxumesioBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3zmyxomnasanue.

JleMoHCTpanuu.

3aBHCHMOCTh JaBlieHHsI Tra3a OT TemmepaTypsl. llepegaua maBieHHS KUAKOCTBIO W Ta30M.
CooOrraromyecs:  cocyasl. ['mapaBnudeckuii npecc. [IposiBieHne AeHCTBHS aTMOC(HEPHOTO JIaBJICHUS.
3aBHCHUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH TeNa M IUIOTHOCTH KUAKOCTH. PaBeHCTBO
BBITAJIKMBAIOIIEH CHIIBI BECY BHITECHEHHOM KUAKOCTH. Y CIIOBHE TUTABAHMS TEJN: IJIaBaHUE WM TOTPY>KeHHE Tell
B 3aBHCHMOCTH OT COOTHOIIEHHS IIJIOTHOCTEH TeJa U *KHUIKOCTH.

JlaGopaTopHble paGoThI U ONBITHI.

HUccrnenoBanne 3aBUCMMOCTH Beca Teja B BOJAE OT 00b&Ma MOTpYyKEHHOH B >KUAKOCTH YACTH Tela.
Onpenenenne BBITAJKWBAIONIEH CHIIBL, JEHCTBYIOUIEH Ha Teno, MOTPyKEHHOE B IKHUIKOCTh. lIpoBepka
HE3aBHCHMOCTH BBITAJIKMBAIOLIEH CHIIBI, AECUCTBYIOIIEH Ha TEJIO B MXHUAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHJIBI, AEHCTBYIOIIEH Ha TEeNO B JKMIKOCTH, OT 00bEéMa
MOrpY>KEHHOM B JKMJKOCTh YacTH Tella M OT IUIOTHOCTH >KUAKOCTU. KOHCTpyHpoBaHHWE apeoMeTpa Wid
KOHCTPYHMPOBAHUE JIOAKHU U ONIPEAEIICHUE €€ TPy30I0bEMHOCTH.

Pabota u MOIHOCTB. DHeprus.



Mexannueckas padora. MomHocTs. [IpocTeie MeXaHHM3MBI: pbIYar, OJOK, HAKJIOHHAS IUIOCKOCTb.
IIpaBuno pasHOBecust pbruara. IlpuMeHeHue mpaBuia paBHOBECUS pbluara K OJIOKY. «30JI0TOE NPaBHIIO»
Mexanuku. Koaddunuent nonesnoro neiicrus (nanee — KI1/1) npocteix mexanu3moB. [IpocTeie MexaHU3MBI B
ObITy U TexHHKe. MexaHuueckas sHeprusi. Kunernueckass ¥ noteHuuanbHas 3Heprusi. IIpeBpalieHue ogHoro
BUJIa MEXaHUUYECKON 3HEPIUHU B IPYroi. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

JdeMoHcTpanuu.

IIpumMeps! TPOCTHIX MEXAHHU3MOB.

JlaGopaTopHble paGoThI U ONBITHI.

OmnpeneneHue pabOTHl CUNIbl TPEHHS NPU PABHOMEPHOM JABWXKEHHM Tejla II0 TOPU30HTAIBHOU
noBepxHocTu. MccnemoBanue yciaoBuid paBHoBecus phruara. Msmepenue KIIJI HakiIOHHOW MIIOCKOCTH.
N3yueHue 3ak0Ha COXpaHEHUSI MEXAHUYECKON SHEPTUU.

COJEPXAHUE OBYYEHUS B 8 KJIACCE.

TenJioBble ABJICHHUS.

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKONH TEOpUH CTPOEHHUs BelecTBa. Macca U pa3Mepsl
aTOMOB U MOJIeKyJl. OIbIThI, MOATBEPKAAIOIINE OCHOBHBIEC IOJIOKEHHUS MOJIEKYJIIPHO-KUHETHYECKOH TEOpUH.
Mogenu TBEPIOTO, KUAKOTO M razo00pa3HOro cocTosHWi BemlecTBa. Kpucramnmueckue n amopdHbie Tema.
OOBsicHeHHE CBOKMCTB T'a30B, JKUAKOCTEH W TBEPABIX TNl HA OCHOBE MOJOKEHUI MOJIEKYJISPHO-KHHETUYECKOM
teopun. CMaunBaHre M KanWUIApPHbIE sBJICHUS. TemioBoe pacimiupeHue u cxarue. Temneparypa. CBsi3b
TEMIIEPAaTypbl CO CKOPOCTBIO TEIUIOBOTO [BMXKEHHUS dacTHL. BuyTpennsas sueprus. CrnocoObl H3MEHEHHS
BHYTpPEHHEH SHEpPTUU: TeIulonepenadya M COBEpIleHHe padoThl. Buipl Temnonepenaud: TEMIOMPOBOAHOCTS,
KOHBEKLMS, U3TydeHrne. KommuecTBo TEIUIOTHL. Y elbHas TEIIOEMKOCTh BeLlecTBa. TemIoo0MeH U TeIoBoe
paBHOBecHe. YpaBHEHHE TemoBoro Oananca. IlmaBieHune M OTBepAeBaHHME KPUCTAUIMYECKUX BEILECTB.
VYaeneHas Temiora ruiaBieHus. [lapooOpaszoBanue u konneHcanus. Mcnapenue. Kunenue. Y aenbHas TemmoTa
napooOpa3oBaHusl. 3aBUCHMOCTb TeMIEpaTypbl KUIMEHUS OT aTMOC(EpPHOro NaBiieHHs. BlakxHOCTh BO3ayXa.
DHeprus TOIUMBA. Y IeibHas TeruoTa cropanus. [lpuHnmmer pabotsel TernoBbix apurateneit KIIJ[ temmosoro
nBurarens. TernoBble ABUraTeNu U 3alluTa OKpYy’Karolleil cpepl. 3aKOH COXpaHeHHS U MpeBpallleHus] SHEPIUU
B TEIUIOBBIX MPOIIECCaX.

JdeMoHcTpanum.

HabGmronenue 6poyHoBckoro nerxenus. Habmonenne nuddysun. Habnaronenne siBineHni cMaduBaHUS
W KanWwULIpHBIX siBIeHUH. HalOmogeHue TemaoBoro pacmmipeHus Teid. V3MeHeHHWe [aBiieHUs] Taza IpH
W3MEHeHUH 00BEMa M HarpeBaHMM WIM OXJaxzaeHuH. IIpaBuna wu3MepeHHs TemIepaTypbl. Buabl
terionepeaayn. OxnaxaeHue Npu coBeplieHHH padoTsl. HarpeBanue mpu coBepiieHMH pabOTbl BHEIIHUMH
cunamu. CpaBHEHHE TEIIOEMKOCTEH pa3nuyHbIX BemlecTB. Habmronenune kunenusi. HabmromeHne mocrosiHCTBa
TEeMIIEPATyphI MIPH MJIaBIeHUN. MOIeNH TEIUIOBBIX IBUTaTeNeH.

JlaGopaTopHble paGoThl U ONBITHI.

OnbITel 110 OOHAPYKEHUIO NEHCTBUSL CHJI MOJIEKYJSIPHOIO NPHUTsKEeHUS. ONBITHI MO BBIPAIIMBAHHIO
KpUCTAJUIOB MOBapeHHOW conu miu caxapa. OneITel MO HaONIOAEHHIO TEIUIOBOTO pAaCIIMPEHHs Ta30B,
XKHUIKOCcTeH U TBEPABIX Ten. OmnpeneneHne qaBieHus Bo3ayxa B OamioHe mmnpuna. OnbITh, AEMOHCTPUPYIOIIUE
3aBUCHUMOCTh IaBJICHHS BO3/AyXa OT ero oO0béMa M HarpeBaHHMs WIH OXJaxIeHWs. lIpoBepka TrHIOTE3bI
JUHEHMHON 3aBHCHMOCTH JUIMHBI CTOJIOMKAa >KMIKOCTH B TEPMOMETPHUYECKOH TpyOKE OT TeMIleparypsbl.
Habmonenne n3MeHeHUs] BHYTpEHHEW SHEpruM Tejla B pe3yibTaTe TeIulonepenadd W paboThl BHEIIHUX CHIL
HccnenoBanue siBneHus TemI000MeHa IPU CMEIIMBAHUM XOJIOAHON U ropsiueil Boabl. Onpeaenenue KonuyecTBa
TEIUIOTHI, TIOJXYYEHHOTO BOJOW NpH TEIJIOOOMEHE C HarpeThiM MEeTaTH4ecKUM IiuHApoM. OmpeneneHue
yIeapbHON TerutoéMKocTH BemlecTBa. lcciemoBanue rmporecca ucnapeHus. OrmpeneieHne OTHOCHUTENbHOM
BIIQ)KHOCTH Bo3yxa. ONpeeenne yAeIbHON TEIUIOTHI TUIABICHHUS JIba.

DJIeKTpHYeCKHe U MATHUTHBIE SIBJICHUSI.

Onektpu3anusi Tel. J[Ba poaa 3IEKTPUYECKUX 3apsmoB. B3ammonelicTBHE 3apsOKEHHBIX Tel. 3aKOH
Kynona (3aBuCHMOCTH CHIIBI B3aMMOJACHCTBHS 3apsSHDKEHHBIX TEJT OT BEJIMYMHBI 3apsiIOB M PACCTOSHHS MEXKIY
Tenamu). OlekTpudeckoe mnone. Hanpssk€HHOCTh snekTpudeckoro mois. [IpuHIMO — cyneprno3uuuu
JNEKTPUYECKUX TMoyiel (Ha KauyeCTBEHHOM YypoBHE). HocuTenm sieKTpudeckux 3apsAfoB. DJIeMEHTapHBINA
anexkTpuueckuii 3apsan. CtpoeHne atoma. [IpOBOJHMKM M TUANIEKTPUKH. 3aKOH COXPAHEHHS SJIEKTPUIECKOTO
3apsaaa. DIEKTPUIECKUI TOK. Y CIIOBHUS CYIIECTBOBAHUSA 3JIEKTPUUECKOrO TOKa. VICTOUYHMKHM MOCTOSHHOIO TOKA.
JleificTBHS 3MEKTPUYECKOr0 TOKa (TEMJIOBOE, XUMHYECKOE, MATHUTHOE). DJIEKTPHYECKUHA TOK B KUAKOCTAX U
razax. OnekTpudeckas uenb. Cuia Toka. JJekTpuueckoe HampspDkeHne. CONpOTHBIEHHE IMPOBOJHHKA.
VY aensHOE CONpPOTHBIEHME BellecTBa. 3akoH Oma mis ydacTka nenu. IlocrienoBarenbHOE M MapaljiesibHOE
COeAMHEHHE NPOBOAHMKOB. PaboTa 1 MOIIHOCTE 3NeKTpHUUecKoro Toka. 3akoH xoyns—Jlenna. Dnextpuieckue
LeNd W MOTpedwuTenHu >SIeKTpuyeckoi sHepruu B ObiTy. KopoTkoe 3ambikanue. I[locTOSHHBIE MarHWTHI.
BsaumopeiicTBue MOCTOAHHBIX MarHUTOB. MarHuTHoe mojie. MarHuTHoe mosie 3eMJIM UM €ro 3HauyeHue s
*u3HU Ha 3emie. OnbIT Opcreaa. MarHUTHOE IMOJI€ MIEKTPUUECKOro Toka. [IpuMeHeHne 3JIeKTpOMarHiuToB B
TexHHKe. JIeHCTBME MarHUTHOTO IIOJIA Ha TPOBOAHUK C TOKOM. OJEKTPOJBHUTATENh IOCTOSHHOTO TOKA.
Hcnonp3oBanue dIIEKTpOABUTATENICH B TEXHHUECKHUX YCTPOMCTBaX U Ha TpaHcmopte. OnbITel Papanes. SBieHne
aneKkTpoMarHuTHOW WHAyKuuu. IlpaBuno Jlenna. Dnexrporenepatop. CrnocoObl MOMydeHHs 3IIEKTPUYECKOH



SHEPruu. DIEKTPOCTAHLIUHN HAa BO30OHOBIISIEMbIX HCTOUYHUKAX SHEPIUU.

JdemoHcTpanuu.

OnexTpu3auusa Teia. JBa poaa 3IIEKTPUYECKHUX 3apsAlOoB W B3aUMOJCHCTBHE 3apsDKEHHBIX Tedl.
VYcTpolcTBO U JeiicTBUE ANIEKTpOCKoma. DJIEKTpocTaTHYecKass MHAYKIUSA. 3aKOH COXPaHEHUS IEKTPUUECKUX
3apsiAoB. [IpOBOJHUKN U AURIIEKTPUKU. MoOAEIUpOBaHUE CUIJIOBBIX JIMHUM 3JIEKTpUUYecKoro mossi. McTouHUKU
MOCTOSTHHOTO TOKa. [IeHCTBHS 3JEKTPHUYECKOrO0 TOKAa. OJIEKTPUUYECKMH TOK B JKHUIKOCTH. ['a30BBIN pasps.
W3mepenne cuibl Toka ammnepMerpoM. M3MepeHue 3aeKTpUYEcCKOro HampsKeHHs BOJbTMETpoM. Peocrar u
MarasuH CONpPOTUBJICHUI. B3anMoaeilcTBUE MOCTOSHHBIX MAarHuToB. MOJEIUMPOBAaHHE HEBO3MOXHOCTH
pa3zerneHus MOJIICOB MarHuTa. MoJenupoBaHne MarHUTHBIX IOJIEH MOCTOAHHBIX MarHUTOB. OmelIT Dpcrexa.
MarautHoe 1ofie TOKa. OJEKTpOMarHutT. JleicTBME MArHUTHOTO TOJds Ha TPOBOJHUK C TOKOM.
OJeKkTpoABUraTenb IOCTOSHHOIO ToKa. lccienoBaHue sBIEHHS HIIEKTPOMArHUTHOM HMHAYKUUHU. OIIBITHI
@apanesi. 3aBUCUMOCTb  HANpaBJICHUs HHAYKIHOHHOTO TOKa OT YCJIOBMH €ro BO3HHUKHOBEHHMS.
ONeKTpOoreHepaTop NOCTOSIHHOTO TOKA.

JlabopaTopHble paGoThI U ONBITHI.

OnbITel O HAOJMIOAEHHUIO JIEKTPU3ALMM Tell MHAYKLIUEH M IpHU cOnpuKocHoBeHHH. McciemoBanue
JEHCTBUS AIIEKTPUIECKOTO TOJISI Ha MPOBOAHUKU M AURIIEKTpUKU. COOpKa M mpoBepka paboThl IIEKTPUICSCKOM
LIENU TIOCTOSIHHOTO TOKa. I3MepeHue u perynupoBaHue CHIbI TOKa. MI3MepeHne u perynupoBaHie HapsyKeHUsL.
HccnenoBanne 3aBUCHUMOCTH CHIIBI TOKa, HWAYIIETO 4YEpe3 PE3UCTOpP, OT CONPOTHBICHUS PE3UCTOpA H
HamnpspkeHus: Ha pesuctope. ONbBITH, IEMOHCTPHPYIOIIUE 3aBUCUMOCTh DIEKTPHYECKOTO CONPOTUBIECHHSA
MIPOBOIHUKA OT €ro JJIMHBI, IJIOLIAAM TOIMEpPeyHOro ceueHus W Marepuaina. IlpoBepka mpaBuiia CIOXKEHUS
HaIpPsDKEHUH TPU MOCIEI0BATEIPHOM COSIUHEHNH JBYX PE3UCTOpOB. IIpoBepka mpaBmiia Ui CHIIBI TOKA MPH
napajyieIbHOM COEIMHEHUH pe3ucTopoB. OmpeneneHue padOTHl AIEKTPUUYECKOTO TOKA, HIYLIETO Yepes3
pesuctop. OmpeneneHne MOIIHOCTH 3JIEKTPUYECKOr0 TOKa, BblAesieMON Ha pesucrope. MccnemoBanue
3aBHCHMOCTH CHJIBI TOKa, HAYIIETO Yepe3 JIaMIIOuKy, OT HanpsbkeHus Ha Hel. Onpenenenue KIIJ1 narpesarens.
HccnenoBanne MarHMTHOTO — B3aUMOJCHCTBHS IOCTOSHHBIX MAarHUTOB. V3ydeHWE MarHMTHOTO IOJIA
MOCTOSIHHBIX MArHUTOB TIPU UX 00BEIMHEHNUHU U pa3zaeicHuu. VccnenoBanre 1eHCTBUS SJIEKTPUUECKOTO TOKA Ha
MarHuTHYI0 CTpenKy. ONBITH, JEMOHCTPUPYIOLIUE 3aBUCHMOCTb CHJIBI B3aWMOJICHCTBUS KAaTyIIKU C TOKOM U
Mar"ura oT CHJIbI TOKa M HaIlpaBJIEHHUs TOKA B KaTylIke. 3ydeHue neiicTBHA MarHUTHOTO NTOJI HA IPOBOJHUK C
tokoM. KoHcTpympoBanune u m3zydeHue paboTel anmektponsurarerns. M3mepenue KIIJ[ snexTpoaBuraTensHOM
ycTaHOBKU. OMBITHI MO HCCIIEAOBAHUIO SIBJICHMS 3JEKTPOMArHUTHOM WMHIYKIMU: HCCIEOBAHHE H3MEHEHHH
3HAYECHMS] ¥ HAPaBJIECHNS HHAYKINOHHOTO TOKA.

COJEP)KAHUE OBYYEHMUS B 9 KITACCE.

Mexannyeckue siBJIeHUS.

Mexanndeckoe aBwkeHue. MatepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIHHOCTh MEXaHHUECKOTO
IBWKEHHA. PaBHOMEpHOE MpsIMOJIMHEHHOE BIKEeHHE. HepaBHOMEpHOE NpsAMonuHeHoe nBrxkeHne. CpenHss 1
MIHOBEHHAs! CKOPOCTh T€Nla NP HEPaBHOMEPHOM JBI)KEHUU. Y CKOpeHHE. PaBHOYCKOpEHHOE MPSIMOIMHEHHOE
newxenne. CpoOomHoe maneHue. OmnbiTel [Nanmmiies. PaBHOMepHOe IBIXKEHHE 1O OKpyxHOCTH. Ilepuon u
yacrora oOpameHus. Jluneiinas u yrinoBast ckopoctd. lleHTpocTpemutensHoe yckopeHue. IlepBriii 3akoH
Herorona. Bropoii 3akon Hetorona. Tpetnit 3akon Hetotona. [lpuHiun cynepnosunnu cui. Cuma ynpyrocry.
3akoH ['yka. Cuia TpeHus: CHila TPEHUS CKOJIBKEHHS, CHJIa TPEHUS ITOKOs, IpyTrue BuAbl TpeHus. Cuiia TsHKeCTH
W 3aKOH BCEMHUPHOT'O TSATOTEHHS. Y CKOpeHue cBoboaHoro najgeHus. [pmwkenne miaHet Bokpyr Connia. [lepBast
KocMHYecKas cKopocTb. HeBecoMmocTs u neperpy3ku. PaBHoBecre martepuanbHONW TOUKH. AOCOIIOTHO TBEPIOE
Te0. PaBHOBecHE TBEPIOIO Teja € 3aKPEINIEHHON OChbIO BpalleHus. MoMeHT cuibl. LlenTp TsoxecT. mimyibe
Tena. M3menenwe wummynbca. Mmmynbc cuimbl. 3aKOH COXpaHEHHs HMITyJibca. PeakTHBHOE JBM)KEHHE.
Mexanunueckast paboTta ¥ MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctd, TpeHus. CBs3b SHEpruu M paboThI.
[loTeHnmanbHasg SHEpPrusl Tena, MOJHATOrO HaJ IMOBEPXHOCTHIO 3eMiM. lloTeHIManpHas 3HEprus CHKaTou
npyxuHbl. Knnetndeckas sHeprusa. Teopema O KMHETHYECKOW SHEPrUH. 3aKOH COXPAHEHHS MEXaHHYECKOU
SHEPIHH.

JleMoHCTpanuu.

HabmroieHne MexaHU4eCKOTo JIBMXKEHHSI Tela OTHOCUTENFHO Pa3HbIX Tell orcuéra. CpaBHEHUE MyTeH 1
TPaeKTOPHUI JABIKEHHUS] OJHOTO M TOTO JK€ Tela OTHOCHUTENIbHO Pa3HBIX Tell oTcuéra. M3mepeHue ckopocTH u
YCKOpEHHUsS TpPSAMOJMHENMHOrO JABIMKEHUA. VccnenoBaHue IPU3HAKOB PAaBHOYCKOPEHHOTO — JIBUKECHHS.
HaGmonenne nBwkeHHs Tena 1Mo OKpYXHOCTH. HabmioneHne MexaHWYecKHX SBICHWH, MPOUCXOISAIINX B
cucteme orcuéra «Teaexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHKCHUU OTHOCHTEIBHO KaOMHETa (hU3UKH.
3aBHCHMOCTb YCKOPEHUS TeJla OT MacChl Tejla M JeHCTBYIOLIel Ha Hero cuiibl. HaOmoienne paBeHcTBa CHIl IPH
B3auMozeiicTBUN Ten. VI3MeHeHHMe Beca Telna IpU YCKOpPEHHOM JBIKeHHMH. [lepemadua wummynbca mpu
B3auMmoJieiictBun Ten. [IpeoOpasoBanus SHEpruM TpH B3auMojercTBUM Tell. CoXpaHeHHEe HMMITYJbca IpH
HeynpyroM B3auMoneictBuu. CoxpaHeHHE HWMIyNbca MpH a0COMIOTHO YOPYIOM — B3aWMOJCHCTBHUM.
Habnronenne peaktuBHOro apwxkeHus. CoxpaHeHHE MEXaHMYECKOH JHEPruu NpU CBOOOIHOM IaJCHUMU.
CoxpaHeHre MEXaHUYECKOH SHEPTUH TP JABIKEHUH TeNa MO AEWCTBUEM MPYKHUHBI.

JlaGopaTopHble padoThI U ONBITHI.

KoHncTpynpoBanue TtpakTa i pasrOHa M JAJbHEHIIEro paBHOMEPHOTO JBM)KEHHSA IIApUKa WIN



tenexku. OnpeneneHue cpenHeil CKOPOCTH CKOJBKEHHMA OpycKa WM JBI)KEHHs IIapuKa II0 HAaKJIOHHOMN
wiockocTy. OnpezneneHue YCKOPEHMs Tella IPU PaBHOYCKOPEHHOM JBIKEHMU IIO HAKIOHHOM IJIOCKOCTH.
HccnenoBanre 3aBUCMMOCTU MYTH OT BPEMEHHU IMPHU PaBHOYCKOPEHHOM ABIKCHHM 0€3 HayaJllbHOW CKOPOCTH.
IIpoBepka rumotessl: eciy NPy PaBHOYCKOPEHHOM IBHKCHMU 0€3 HauyaJlbHOW CKOPOCTH IIyTH OTHOCSTCS Kak
PsiA HEYETHBIX YMCEN, TO COOTBETCTBYIOIIUE NMPOMEXYTKH BPEMEHH OAMHAKOBHI. VccienoBaHue 3aBUCHUMOCTH
CHJIBI TPEHHUS CKOJBXKEHHS OT CHIIBI HOpMaJbHOTO JAaBieHus. OmpeneneHne KodpQHUIUMEHTA TpeHHS
cronpxeHus. OmnpeneneHue KECTKOCTH NpyxuHBL. OmpeneneHne paboThl CHIIBI TPEHHS NMPH PaBHOMEPHOM
JBIDKEHUHU TeJla 10 TOPU30HTAIbHON NoBepxHOCTU. OmpeneneHue padoThl CHIIbl YIIPYTOCTH IIPU OABEME Ipy3a
C MCIIOJIb30BaHUEM HETIOABM)KHOT'O U IIOABHKHOIO OJIOKOB. M3yueHne 3akoHa COXpaHEHUs 3HEPTHH.

Mexannyeckne KojieOaHUSA ¥ BOJIHBI.

Konebarensnoe npuxenne. OCHOBHBIE XapaKTEPUCTHKM KOJIEOAaHW: MEpuoJ], 4acToTa, aMIUIUTYAA.
Marematndeckuii W TPYKHHHBIA MasTHUKH. [IpeBparnenne sHepruM TpuU KoOJIeOATETHPHOM BIKCHHH.
3aryxaromue KosneOanus. BoiHykneHnole koneOanus. Pezonanc. Mexanuueckne BonHBL. —CBOHCTBa
MeXaHW4YecKuX BOJIH. IIpononbHble 1 monepeuHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCTh €€ pacHpOCTpaHEHUS.
MexaHuueckre BOJHbI B TBEPIOM Tej€, CEHCMHYECKHE BOJHBI. 3BYK. I'DOMKOCTH 3ByKa M BBICOTA TOHA.
Otpakenue 3Byka. IHQpa3ByK U yIbTPa3BYK.

JdeMoHcTpanuu.

HabGmronenne xoneGaHWit Tenm TONM ACWCTBHEM CHIIBI TSXKECTH W CWIIBI ympyroctu. HaGmromenume
KonebaHuil rpy3a Ha HUTH W Ha nOpyxuHe. HaOmoneHue BBIHYKIEHHBIX KoJeOaHMH M pe30HaHCA.
PacnipocTpanenne npooJbHBIX U MOTIEPEYHBIX BOJIH (Ha Mozenn). HaOmoaeHne 3aBUCHMOCTH BBICOTHI 3ByKa
OT 4acTOThl. AKyCTHYECKHUI pEe30HaHC.

JlaGopaTopHbIe paGoThI U ONBITHI.

OmnpenenieHre 4acTOThl U NIEpUOJa KOJNeOaHWH MaTeMaTHIecKoro MasTHuka. OnpeneneHne 4acToThl |
nepuoja KonebaHui MpyKMHHOTO MasiTHUKa VccienoBaHue 3aBUCUMOCTH TIEpHO/ia KOJIeOaHUH MOIBEIIEHHOTO
K HUTHU Ipy3a OT JUIMHBI HUTH. VcciegoBaHue 3aBHCUMOCTH IEPHOAA KOJEOaHWN MPY)KUHHOTO MAasiTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCHMOCTH MEpHOa KojeOaHu TPpy3a, MOJIBEIICHHOTO K HUTH, OT MAaccChl rpys3a.
OmBITHI, IEMOHCTPUPYIOIIME 3aBHCUMOCTh Tepuoja KojaeOaHWi MpYKMHHOTO MasTHHKA OT Macchl Ipy3a H
XKECTKOCTU MPYXKHHBL. M3MepeHne yckopeHHs: CBOOOJHOTO MaACHUSL.

DJIEKTPOMATHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE MoJje. DJIEKTPOMarHUTHbIE BOJHBL. CBOWCTBa 31eKTpoMarHuWTHBIX BoyiH. lllkama
3JIEKTPOMAarHUTHBIX BOJIH. VCIIonb30BaHUE 3JEKTPOMArHUTHBIX BOJIH JUIsI COTOBOW CBSI3U. DJIEKTPOMAarHUTHAS
npupoja ceera. CKopocTbh cBeTa. BoHOBBIE CBOIICTBA CBETA.

JdeMoHCcTpanuu.

CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH. BoJIHOBBIE CBOMICTBA CBETA.

JlaGopaTopHble paGoThI U ONBITHI.

N3yyeHne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C IOMOLIbIO MOOMIIBHOTO TesedoHa.

CgeToOBBI€E SBJIECHHA.

JlyueBass mozenb cBera. Mctounuku cBerta. lIpsimonuHeiiHOe pacmpocTpaHeHHe CBeTa. 3aTMEHUs
Connua u Jlynsl. Otpaxkenue cera. [lmockoe 3epkano. 3akoH oTpakeHus cBera. lIperoMienne cBeta. 3akoH
npenomiieHus1 cBeTa. [lonmHoe BHYTpeHHee OTpakeHHe cBeTa. lcrmonb3oBaHHWE IIOJIHOTO BHYTPEHHETO
OTpa)KCHHUsI B ONTHUYECKUX cBeToBonax. Jlmuza. Xonx mydeld B nmH3e. Onrudeckas cuctema oToammapara,
MHUKpPOCKOIIA W TejlecKoma. 171a3 Kak onTHyeckas cucTeMa. bau3opykocTh M JalbHO30PKOCTh. Pasnmoxenue
6emnoro cera B ciekTp. OnbiThl HhtoToHa. CllojKeHNe CIeKTpalibHBIX I[BETOB. Jlucnepcust cBeTa.

JdemoHcTpanuu.

IIpsmonuueliHoe pacnpocTpaHeHue cBeta. Otpaxkenue csera. [lomydyeHue n3o00pakeHUH B IIOCKOM,
BOTHYTOM M BBIIIYKJIOM 3epkaniax. llpenomnenne cBera. Onrtudeckuil cBeToBoa. Xoa Jydedl B coOuparomeit
nrH3e. Xox ydel B paccemBaromielt mHze. [lomydenne n300paxxeHuit ¢ moMoIIbio JinH3. [IpuHIUT AeicTBIS
¢doroanmnapaTa, MHUKpOCKona U Teneckona. Mogaens riasza. Pasnoxenue Oenoro ceera B crnektp. Iloxydenue
0eJoro cBeTa MpH CJIOKEHUU CBETA PA3HBIX LIBETOB.

JlabopaTopHble paGoThI U ONBITHI.

HccnenoBanne 3aBHCHMMOCTH yIJla OTpPaK€HMS CBETOBOTO JIy4a OT yrila mazeHud. M3ydeHue
XapaKTePUCTUK M300pakeHHs MpeAMeTa B TUIOCKOM 3epkaie. McciaeqoBanue 3aBUCHMOCTH YIJia MPeOMIICHHS
CBETOBOTO JIy4a OT YIJla MaJEeHHS Ha TPaHUIE «BO3AyX—CTekio». [lomyueHme m300pa’keHHIl C MTOMOIIHIO
cobupatoiieit muH3bl. Onpenerenne (GOKYCHOTO PACCTOSIHUS M ONTHUECKOHN CHITbI COOMpArOIeH JIMH3bI. OIbIThI
0 Pa3JIOKEHHIO 0esIoro cBeTa B ceKTp. OMBITHI 10 BOCHPUSATHIO LIBETA MPEIMETOB NPH UX HAOIIOJCHUN Yepes3
LBETOBBIC (PHIIBTPHI.

KBaHTOBbBIE AABJIEHHUS.

OmnbiTel Pesepdopaa u mnanerapuas moaens aroma. Mogens aroma bopa. Ucnyckanue u norsorieHnue
cera atomMoM. KBautbl. JluneituaTtolie crektpbl. PagmoakTuBHOCTH. Anbda-, OeTa- W TaMMa-u3Iy4eHUs.
Crpoenue aromHoro snapa. HykmonHas monens aToMHOro aapa. M3otomsl. PagmoakThBHBIE NpeBpalieHus.
Ilepuon nonypacnana aTOMHBIX siAep. SAnepHble peaky. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MacCOBOTO YHCEI.
OHeprus cBsi3W aTOMHBIX saep. CBiA3p Macchl W 3Hepruu. Peakumu cuHTe3a W AeneHus anaep. Mcrodynuku



suepruu ComHIa u 38E31. SnepHas sHepreTrka. JlelcTBHs pagioaKTUBHBEIX N3TyUYEeHNUN Ha )KUBBIC OPTaHU3MBL.

JdemoHcTpanuu.

CriexTpbl m3nydeHuss W nornomeHusa. CrnekTpbl pa3anyHbiX ra3oB. Crektp Bopopoxa. Habmonenue
TpekoB B Kamepe Bmibcona. Pabora cu€Tumka HOHUBHMPYIOMMX W3IyYeHUH. Perucrparmus w3mydeHUS
MIPUPOIHBIX MUHEPAIIOB U MTPOIYKTOB.

JlabopaTopHble paGoThI U ONBITHI.

HabmioneHue CIUIOIIHBIX W JIMHEHYATHIX CIEKTPOB H3NydeHHs. lcciemoBaHue TPEKOB: HU3MEpEHHE
SHEPTHUH YaCTHIIbI IT0 TOPMO3HOMY ITyTH (110 (poTorpadusam). M3mepenune paarnoakTHBHOTO (OHA.

IoBTOpPUTENTHHO-0000IAIOIINIA MOTYTb.

[ToBTOopHUTENBHO-0000MIAlOMMK  MOAYJ b TpEeJHAa3HaYeH [Uig CUCTeMaTH3auud MW 0000ueHus
MIPEIMETHOTO COJEPKAHHUS M ONBITA NEATEIBHOCTH, MPHUOOPETEHHOTO MPH M3yUYEeHUH BCEro Kypca (QU3WKH, a
TaKKe JJIs1 TOJTOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY dK3aMeHy 10 Qu3uKe A 00ydJaronInxcs, BRIOPaBIINX
3TOT yueOHBId mTpeaMeT. llpm H3ydeHHMM AAaHHOTO MOAYJS PEATU3YIOTCSd M CHCTEMAaTU3UPYIOTCS BHJBI
NeSITEIbHOCTH, Ha OCHOBE KOTOPBIX oOOecredYnBaeTcss JOCTIKEHHWE MPEeIMETHBIX W  MEeTalpeIMETHBIX
IUIAHAPYEMBIX PE3yJIbTaTOB 00y4eHHUs, GOPMHUPYETCS €CTECTBEHHO-HAyYHAsl TPAMOTHOCTh: OCBOCHHE HAYIHBIX
METOAOB UCCIIECIOBaHUs SIBICHUN NPUPOABI U TEXHUKH, OBJIaICHIE YMEHUSIMH OOBIICHATH PU3MUYECKHE SBICHUS,
MpUMEHAS MOJNy4YeHHbIE 3HAHMS, pelmaTh 33Ja4d, B TOM 4YHCIIE KAa4eCTBEHHBIE U 3KCIIEPHUMEHTANbHBIE.
[IpuHIHATMANEHO NEeSITeTFHOCTHRIA XapaKTep MaHHOTO MOJYJS pealnu3yercs 3a CYET TOTO, YTO OOydaromrecs
BEITIONHSIOT 33aHUSA, B KOTOPBIX MM TPEAJiaraeTcs: Ha OCHOBE IOJYYCHHBIX 3HAHWHU pacro3HaBaTh M HAYYHO
O6BHCH$1TB (1)I/I3I/I‘ICCKI/IC SIBJICHUS B Opr)Ka}OHICﬁ mpupoac u HOBCC}IHCBHOI\/'I JKM3HH; UCIIOJB30BaTh HAYYHBIC
METOJIBI WCCIEeNOBaHUS (U3NYECKUX SBICHWA, B TOM YHCIE IS MPOBEPKH THIOTE3 W TOTYYCHHS
TEOPETHUYECKUX BBIBOJOB; OOBSACHATH HAy4YHBIE OCHOBBI HamOOJee BAKHBIX JOCTIIKCHHWH COBPEMEHHBIX
TGXHOHOFHﬁ, HarpuMmep, MPaKTHYCCKOTO HMCIIOJIb30BaHUA PA3JIMYHBIX MCTOYHUKOB SHCPIrUHM Ha OCHOBE 3aKOHA
npeBpamcHusd U COXpaHCHHS BCEX HU3BCCTHBIX BHUJIOB 3HCPIUU. Ka)KIlaﬂ U3 TEM OAaHHOr'o MOAYJIA BKJIIOYACT
OKCIIEPUMEHTAIBHOE HWCCIIEZIOBaHWE 0000Imaromero xapakrepa. Moaynp 3aBepiiaeTcs IPOBEICHHEM
JIMArHOCTUYECCKOW U OLIEHOYHON paboThI 32 KypC OCHOBHOTO 00IIEro 00pa3oBaHusl.

IInanmpyemble pe3yabTaThl 0cBoeHNs (u3uKu (0a30BbIii YPOBEHb) HA YPOBHE OCHOBHOI'O 001Er0
o0pa3oBanus. 3yueHrne ¢u3nku HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAMPaBICHO Ha JOCTHIKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

B pesynbrare usyueHus: UMk Ha ypOBHE OCHOBHOTO 0OLIEro 0Opa3oBaHusl y oOydaromierocs: OyayT
c(hOpMHUPOBAHBI CIEAYIONINE JUYHOCTHBIE Pe3yIbTAaThl B YACTH:

1) naTpHoOTHYECKOro BOCIIMTAHMSI:
MPOSIBJIEHHE WHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSHHIO POCCHHCKOW (DPM3UUECKOW HAYKH; IIECHHOCTHOE
OTHOUICHHUE K JOCTIKECHHUSAM POCCUHCKHX YUEHBIX-(DU3UKOB;

2) rpakIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B 00CYKJEHUH OOIECTBEHHO-3HAYUMBIX U ATHYECKUX MPOOIIeM, CBI3aHHBIX
C INPaKTUYCCKUM NNPUMCHCHHUEM I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I; OCO3HAaHUE BaAXXHOCTU MOPAJIbHO-OTUYCCKUX NPHUHIIUIIOB
B JIESTENTLHOCTH YYEHOTO;

3) 3¢TeTHYeCKOro BOCHHTAHMS:
BOCTIPHSATHE ICTETHUECKUX KauecTB (PU3MUECKON HAyKH: €€ TapMOHMYHOTO MTOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHMSI:
OCO3HAaHWE IIEHHOCTH (U3NYECKOW HAYKHM KaK MOIIHOTO WHCTPYMEHTA IMO3HAHWS MHpa, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, Ba)KHEHIIEeW COCTaBISIOMIENH KyJIbTYpHl; Pa3BUTHE HAy4YHOW JIOOO3HATEIHHOCTH, MHTEpeca K
HCCIIeIOBATEIIHCKOM eI TeTbHOCTH;

5) popMupoBaHusi  KYJLTYpbl  3I0pPOBbSI H  3MOHHOHAJIHLHOIO

O0aaromosyums:

OCO3HAaHUE LEHHOCTH 0€30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaXKHOCTH IPaBUII
0e30macHOro TMOBEJCHHS HA TPAHCIOpPTE, HA JOpOrax, € SJIEKTPUYECKHM U TEIUIOBBIM 00OpYJOBaHHEM B
JIOMAIITHUX YCIOBUSX; CPOPMUPOBAHHOCTh HaBBIKa pedIieKcru, MpU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKoro
K€ TpaBa y IPYroro 4eI0BeKa;

6) TPY10BOT0 BOCIIHTAHUSA:

7) aKTHBHOE YYacTHE B PellIeHHH MPAKTHYECKUX 32124
(B paMKkax cembH, 00pa30BaTEIbHON OpPTaHU3aIlN, HACEICHHOTO ITyHKTa, POJHOTO Kpas) TEXHOJOTHIECKON H
COLMAILHON HaNpaBJIEHHOCTH, TPEOYIOIIMX B TOM 4HUCIe U (PU3MYECKUX 3HAHHWN; MHTEPEC K MPaKTHYECKOMY
H3y4YeHHI0 podeccuii, CBI3aHHBIX C (PHU3UKOIL;

8) 9K0JIOrM4ecKoro BOCUTAHUSA:
OpHEHTAallMsl Ha MpUMEHEeHHE (HU3MUECKUX 3HAHUM [UId pelieHHs 3aJad B OOJIACTH OKpPY’KaIoIIeH Cpeabl,
IUIAHUPOBAHUSA IIOCTYNKOB M OLIEHKM MX BO3MOMKHBIX MOCIEACTBUN I OKpYXKaroIled Cpellbl; OCO3HAHHE
rII00AILHOTO XapaKTepa KOJIOTHIECKUX POOIJIeM U MyTeH UX PelieHus;

9) azanTauMu K M3MEHSIIOIIUMCS YCJIOBHSIM COIMAJIbHOW M MPUPOIXHO#

cpeasl:



MOTPeOHOCTh BO B3aMMO/ICHCTBUY MPH BBHITIOJHEHUH MCCIIEOBAHUA M MMPOEKTOB (PU3MYIECKOil HANPAaBICHHOCTH,
OTKPBITOCTh OIBITY W 3HAHUSAM JPYTHX; MOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHIECKYIO
JESATEILHOCTh; MOTPEOHOCTh B (DOPMUPOBAHUHM HOBBIX 3HAHWH, B TOM YHUCIIC (DOPMYIHUPOBATH HJICH, TIOHSTHS,
TUMOTE3bl O (U3MYECKMX OOBEKTaX H SBICHHUSAX, OCO3HAHHWE [e(UIMTOB COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH B 00JIACTH (PM3HKH; INIAHUPOBAHHUE CBOETO PA3BUTHS B NMPHOOPETCHHH HOBBIX (DH3MUECKHUX
3HAHUH; CTPEMIJICHUC aHAJTU3UPOBATH U BBISBJISATH B3aUMOCBSI3HM IPUPOJIBI, OOIIECTBA U PKOHOMUKH, B TOM YHUCIIC
C WCIOJIb30BaHUEM (DU3NYCCKUX 3HAHMI; OLICHKA CBOUX JICUCTBUH C YUETOM BIIMSHUS HAa OKPYKAIOIIYIO CPEay,
BO3MOJKHBIX TTI00QTBHBIX TIOCIEICTBHH.

B pesynpraTte n3ydenus: GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y o0ydaromerocs OyayT
c(hOpMUPOBAHBI METANPEIMETHBIC PE3YJbTAaThl, BKIIOYAIOIIAE IT03HABATCIILHBIC YHUBEPCAIbHBIC YYCOHBIC
NeiicTBHSI, KOMMYHUKAaTUBHBIE YHHUBEpCAJIbHBIC yueOHbIE NEHCTBUSI, PETYISTHBHBIE YHUBEpCaJIbHBIE YdeOHBIC
JEHCTBUS.

OBiajeHne YHUBEPCAILHBIMHU Y4eOHBIMH MO3HABATEILHBIMY JICHCTBUSIMU:

1) 6a3oBble JIOrMUYecKHe JIelicTBUS:

BBELIBIISITh M XapaKTepPU30BaTh CYIECTBEHHBIE MPHU3HAKH OOBEKTOB (SBJICHMIA);yCTAHABIMBATH CYIIECTBEHHBIN
MpHU3HAK KJIACCU(PUKAIUU, OCHOBAHHMS JJisi OOOOIICHUS W CPaBHCHHSI, BBIIBJIATH 3aKOHOMEPHOCTH W
MPOTUBOPEYHS B paCCMATPUBACMBIX (DaKTax, JaAHHBIX U HAOIIOACHUSAX, OTHOCAIIMXCS K (DU3HMUCCKUM SBJICHUSM;
BBISIBJISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3W TPU W3yYEHUH (PU3NYECKHUX SBICHWHA W TPOIECCOB, MPOBOIUTH
BBIBOJIBI C HCHOJB30BAHUEM [IEAYKTUBHBIX W WHAYKTUBHBIX YMO3AKJIIOYEHHWH, BBIABUTATH THUIOTE3BI O
B3aMMOCBS3SIX (PU3UUECKUX BEJIMYMH; CaMOCTOSTEIHLHO BBIOMPATH CIOCOO pelieHUsl yueOHOH (hHU3MUECKOM
3amaun  (CpaBHEHHE HECKOJBKMX BapHWaHTOB pEIIeHHUs, BBEIOOp Hamboiee TOAXOASAIIETO C YYETOM
CaMOCTOSITEIIFHO BBIJICIICHHBIX KPUTEPHEB).

2) 6a3oBbIe HCCIEI0BATEIbLCKUE € CTBUA:

HCIIOJIE30BaTh BOIIPOCHI KakK I/ICCHCI[OB&TCHLCKI/II\/'I HUHCTPYMCHT IIO3HAHUA; IPOBOJUTL IIO CaMOCTOATCIBHO
COCTaBJICHHOMY ILIaHY OMBIT, HECIIOKHBIN (PU3NIECKUN SKCIIEPIMEHT, HEOOIBINOe HCCIIeIOBaHe (PHU3NISCKOTO
SIBIICHUSI; OIICHUBATh HA MPUMEHHUMOCTh M JIOCTOBEPHOCTh MH(POPMAIIUIO, TOIYYCHHYIO B XOJIe MCCIEIOBaHUS
WA DKCTIEPUMEHTA; CaMOCTOSATENHHO (OPMYIHPOBaTh 000OIICHUS! M BBIBOJBI MO Pe3ysbTaTaM MpPOBEIEHHOTO
HaOIIFOJICHUS, OTBITa, WCCIENOBAaHUS, IPOTHO3MPOBATH BO3MOXKHOE MajbHEWIee pa3BUTHE (HU3HMUECKUX
MIPOILIECCOB, a TAK)KE BHIIBUTATH MPEIIONIOKEHHUI 00 X PA3BUTUH B HOBBIX YCIIOBUSAX M KOHTEKCTAX.

3) pabora ¢ uadopmanuei:

MIPUMEHATH Pa3INYHBIE METOJIbI, MHCTPYMEHTHI U 3aIpPOCHl TIPU MOUCKE M 0TOOpe MH(POPMAIINY WM TaHHBIX C
y4€TOM  TIPE/UIOKEHHOW  y4eOHOW  ¢u3MYecKod 3amadd; aHAIM3HPOBATh, CHCTEMATH3WPOBATh W
WHTEPIPETUPOBATh MHGOPMANUIO PAa3IMYHBIX BUJAOB U (OPM TIPEACTABICHHS; CaMOCTOSTENFHO BHIOMpATH
ONTUMANbHYIO (BOpMy TMpeacTaBicHUs HHPOPMAIMM M WUIOCTPUPOBATH PEIIacMble 3a/Jadd HECIIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi 1 nX KOMOMHAITUSMHU.

OBiaeHHe YHUBEPCAIbHBIMH Y4€OHBIMH KOMMYHHKATHUBHBIMH J1eHCTBUSIMH:

1) obmienmue:

B Xo7e 00CYXJeHHsI y9eOHOTO MaTepHualla, pe3ylbTaToB J1abopaTOpHBIX paboT W MPOEKTOB 3aJ]1aBaTh
BOIIPOCHI TIO0 CYIIECTBY OOCYKIaeMOWi TeMbl W BBHICKa3bIBaTh WJEW, HAICJICHHbIE Ha peElIeHWe 3aJaddl U
MoJJIepXKaHUe OJIaroXKeJaTeIbHOCTH OOIIEHHUS; COIMOCTABJSATh CBOM CYXKIEHHS C CYXIACHHSAMU JIPYTUX
YYaCTHHUKOB JIHajiora, OOHapyKUBaTh Pa3IMYME U CXOJCTBO IMO3UIIMHI; BBIPAaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THUCHMEHHBIX TEKCTaX; MyONMYHO TPEJCTABIATh PE3YIbTaThl BBITIOIHEHHOTO (U3NYECKOTO OIhITa
(9KCIIepUMEeHTa, UCCIIEI0OBAHNS, IPOEKTA).

2) coBMeCTHAs JeSATENBHOCTh (COTPYIHUYECTRO):

TMOHMMATh U MCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHAHON U WHAWBHyaIbHOW paOOTHI MPHU PEIICHNH KOHKPETHON
(m3nyeckoil TPoOIEeMBl; MPUHAMATh €T COBMECTHOW IEeSATENFHOCTH, OPTaHW30BBIBATH NEHCTBHUS 1O €€
JOCTIDKEHHIO: paclpe/ielisiTh POJIM, OOCYXKJAaTh IMPOIEecChl M pPe3ylbTaThl COBMECTHOH paboThl, 0000IIaTh
MHEHUS HECKOJIbKMX YEJIOBEK; BBITIOJIHATH CBOIO YacTh PalOTHI, JOCTHras KadyeCTBEHHOTO pe3ysbTara o
CBOEMY HAIIPABJICHUIO U KOOPJIWHUPYS CBOW NIEHCTBHUS C APYTHMHU UYICHAMU KOMAaHIIbI, OICHHBATH KaueCTBO
CBOETO BKJIaJla B OOMUI TPOJAYKT IO KPHUTEPHUSM, CAMOCTOSTENHHO C(HOPMYIMPOBAHHBIM yYaCTHUKAMH
B3aHMO/ICIICTBUS.

OBiaieHHe YHUBEPCAILHBIMH Y4€OHBIMH PETYJISITHBHBIMH J€HCTBUAMM:

1) camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTYaIUsAX, TPEOYIONHMX JUIs pemeHus (u3ndeckux 3HaHWY;
OPUEHTHPOBATHCA B PA3IMYHBIX IMOAXOJAX HPHHATUS PEIICHWH (WHAMBHIyadbHOE, NMPHUHITHE PEIICHUS B
rpymIe, NPUHATHE PEUICHUH TPYNION); CAMOCTOATEIBHO COCTABJIATh AITOPUTM pEelIeHUs (PU3MUYECKON 3a/1aun
WM TJIaHA UCCIICAOBAHUSA ¢ YUETOM MUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
rpeaaraeMble BApUaHThI PELICHUIT; POBOAUTE BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

2) CAMOKOHTPOJIb:
naBaTb OLCHKY CUTyaluu W Ipeajiaratb IIJIaH eé N3MCHCHUS, OGT)?ICHS[TB IMPUYHUHBI  JOCTUIKCHUA
(HemoCTHKEHHST) PE3yIbTATOB JIEATEIIbHOCTH, JaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY; BHOCHTHh KOPPEKTHUBHI B
JESATSILHOCTh (B TOM YHCIIE B XOJ BBITIOJHCHHS (DU3MUECKOTO MCCIICIOBAHMS WM MPOSKTa) Ha OCHOBE HOBBIX



OOCTOSITENILCTB, M3MEHMBILIMXCSl CUTYyalluil, YCTaHOBJICHHBIX OLIMOOK, BO3HUKIIMX TPYIHOCTEH; OLICHUBATh
COOTBETCTBHE PE3YyJIbTAaTa LEIN U YCIOBUSM.

3) IMOIUOHAIbHBIN MHTEJJIEKT:
CTaBUTh ce0s1 Ha MECTO JIPYyroro 4ejoBeKa B XO/€ CIOpa WIN AUCKYCCUU HAa HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI,
HaMEPEHHUs U JIOTUKY IPYroro.

4) npuHsiTHE Ce0s M APYTUX:

NpU3HABaTh CBOE MpaBO Ha OMMOKY NpH pelIeHHH (QHU3MYECKHX 3afad WIM B YTBEPKACHUSIX Ha
Hay4YHBIE TEMBI M TAKOE JK€ TPaBO IPYroro.

IIpenmeTHbIe pe3yabTAaThl 0CBOECHHS MPOrpaMMbl 1o (pu3uke (02a30Bblii YpOBEHbD).

IIpenMeTHBIE pe3yabTATHI OCBOCHHS MPOrPaAMMBI IO (pM3HKe K KOHIY 00yueHHs B 7 Kiacce:

[IpenmeTtHbIe pe3ysbTaThl Ha 6a30BOM YPOBHE IOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTE y 00yUaroIInuXcs
YMEHUI: UCIOJIb30BaTh MOHATUS: (PU3NYECKHUE U XMMHUYECKUE SIBICHUS, HAONIOJCHUE, KCIIEPUMEHT, MOJEIIb,
TUIOTE3a, €AWHUIB (U3NYECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHHUS BelecTBa (TBEpIOE,
KHUIKOE, Ta3000pa3zHOEe), MEXaHWYECKOe [BIKEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, MPsIMOIHHEHHOE),
TPaeKTOPHs, paBHOJMEHCTBYIOMAs CWII, nedopmarius (ympyras, IiacTuieckas), HEBECOMOCTh, COOOIIAIONTHECS
COCY[bl; pa3inyaTh SIBICHUS (IUQQy3usi, TEIUIOBOES IBMKEHHE YacTUI] BEIECTBAa, PaBHOMEpPHOE ABHIKEHUE,
HEpPAaBHOMEPHOE JABIKEHUE, UHEPIMS, B3aUMOJEICTBHE TeJ, paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO
BpalleHHUs, [Iepeada AaBICHUs TBEPABIMU TEIaMU, )KUAKOCTSIMU U Ta3aMH, aTMOC(EPHOE 1aBJICHHE, IIJ1aBaHue
TeJI, MPEBPAILEHUs] MEXaHUYECKON SHEPruu) IO ONMHCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIMX JaHHOE (HU3MUECKOE SIBICHUE, pACIO3HABATh MPOSBICHUEC H3YYCHHBIX (PH3MUCCKHX
SBIICHUH B OKpY)KalOLIeM MHUpPE, B TOM 4Hcle (U3MUECKUE SBJICHHS B HPUPOJE: NPUMEPHI IBIKECHUS C
Pa3IMYHBIMH CKOPOCTSIMH B JKMBOM M HEXHBOH INPHUPONE, NEHCTBHE CWIIBI TPEHHS B NPUPOIE U TEXHHKE,
BIIMSIHUE aTMOC(EPHOTO JaBJICHUS Ha JKUBOW OpraHU3M, IUIaBaHWE PHIO, phlUard B Tesie YeJOBEKa, IPU ITOM
MEPEeBOJIUTH MPAKTHYECCKYIO 337a4y B YUeOHYI0, BBLICIATh CyIIECTBEHHBIC CBOIMCTBA (TPU3HAKH) (DUBNUCCKUX
SIBJICHUH; OIUCHIBATh W3yYCHHbIE CBOWCTBA TEN U (U3MUECKHUE SBICHUS, UCHONB3YS (U3MUCCKUE BEIMYHHEI
(macca, 00BEM, TIOTHOCTH BELIECTBA, BpeMs, IyTb, CKOPOCTb, CPEIHsISI CKOPOCTb, CHJIa YIPYTrOCTH, CHIIa
TSODKECTH, BeC Tella, CWJIa TpPEHHA, JAaBlcHUE (TBEPAOTO Tena, JKUIKOCTH, rasa), BBITAJIKHBAIONIAS CHIIA,
MexaHHueckass padoTa, MOILIHOCTb, IUICYO CHIJIBI, MOMEHT CHJBI, KOI((QHULUUEHT IOJE3HOT0 JEHCTBUS
MEXaHU3MOB, KHHETHYECKasi U NOTCHLUUAIbHAs! 3HEPrHs), IPH OMMCAHUYU NPABUIBHO TPAKTOBATH (PU3UUECKUIL
CMBICIT HCTOJNB3YEMbIX BEJMYUH, X OOO3HAYCHUS W €AMHUIBI (DU3NYECKUX BEIMYUH, HAXOAHUTH (HOPMYIIBI,
CBSI3BIBAIOLINE IAHHYIO (DU3MYECKYI0 BEIUYMHY C JAPYTMMH BEJIHYMHAMHU, CTPOUTH TIpadUKd H3Y4YEHHBIX
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH; XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SIBJICHUS WM IPOLECCHI,
WCTIONB3YSl TIpaBHJia CIOKEHHUS cuil (BIONb OAHOM MpsMoii), 3akoH I'yka, 3akoH Ilackand, 3akoH Apxumena,
MpaBWIO paBHOBecHsl pbruara (0OJ0Ka), «30J0TOE MPABWIIO» MEXaHHWKH, 3aKOH COXpPAHEHUS MEXaHWYeCKOH
SHEPTUH, [IPU HTOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €M0 MAaTEMATHYECKOE BBIPAXKEHHE;
OOBSICHATH (PU3MUYECKHE SIBJICHUS, NPOLECCHl M CBOICTBA Tel, B TOM YHCJIE W B KOHTEKCTE CHUTYaIUi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BISABIATh NPUYMHHO-CIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHUE U3
1-2 jormueckux LIaroB ¢ MCHOJb30BaHMEM 1—2 H3y4YeHHBIX CBOMCTBAa (PU3MUYECKUX SIBICHMH, (PU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH; pelllaTh pacu€THBIE 3aJaud B 1—2 AeWCTBHA, MCIOJb3Ys 3aKOHBI U (QOPMYIIHL,
CBsi3pIBatONIE (DM3NYECKHE BEIMYMHBI: Ha OCHOBE aHANM3a YCJIOBHUS 33/Ia4d 3allMCHIBATh KPaTKOE YCIIOBHE,
MOJICTABIATh (U3UYECKUE BEIMYMHBI B (OPMYJIBI U MPOBOAUTH Pacu€Thl, HAXOJIUTHh CIPABOYHBIE JAaHHBIC,
HEOOXOIUMbIE ISl pEIIeHHs 3ajad, OLEHHMBAaTh PEAIUCTHYHOCTb MOJYYEHHOHW (M3MUECKON BEIMYHMHBI,
pacmo3HaBaTh TMPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPH MOMOINM (PH3MYECKHX METOJOB, B OIMCAHUH
WCCIIEIOBAaHNUA BBIJIENATH TPOBEpAEMOE IMpenaroyiokeHue (TUIoTesy), pasindarb W HMHTEPIPETHPOBATH
MOJTyYEeHHBIH pEe3yNbTaT, HAaXOAWTh OIIMOKM B XOJE OIBITA, NMPOBOAWTH BBIBOJBI IO €ro Ppe3yjbTaram;
MPOBOJUTDH OMBITHI 1O HAOMIOACHUIO (U3UUECKUX SIBICHUH WM (PU3MYECKHX CBOMCTB Tell: (HOPMYIHpOBaThH
MIpOBepsieMble TPEATOI0KEHHS, COOMPaTh YCTaHOBKY W3 TPEUIOKEHHOTO OOOPYAOBaHUS, 3aIHCHIBATH XOJ
OmbITa U (OPMYJIMPOBATH BHIBOJBI; BBINONHATH MpPSMBIE M3MEPEHUSI PACCTOSHHS, BPEMEHH, Macchl Tena,
00bEMa, CUIIBI M TEMIIEPATYPHI C UCTIOIBb30BaHUEM aHAIOTOBBIX U U(POBBIX MPHUOOPOB, 3aIMCHIBATH TTOKA3AHUS
prOOPOB C YIETOM 3aJ]aHHOM aOCOIFOTHOM MOTPEIIHOCTY N3MEPEHMIA; IIPOBOUTH HCCIIEIOBAHIE 3aBUCHMOCTH
OHOW (PU3UYECKON BENWYMHBI OT JIPYrod C HWCIOJB30BAaHHEM MPSMBIX H3MEpPEeHHH (3aBHUCHMOCTH MYTH
PaBHOMEpPHO JBHXKYLIETOCS Tejla OT BPEMEHHM IBWKEHHUS TeNa, CUIbl TPEHHS CKOJBKEHHA OT Beca Tena,
KadecTBa 00OpabOTKHM MOBEPXHOCTEH TEN M HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOMIAJIM CONIPUKOCHOBEHUS TEl,
CWJIBI YIPYTOCTH OT yIJIMHEHHS NPY>KUHBI, BEITAIKUBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON YacTH Tela U OT
IUIOTHOCTU >KUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tesla, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TeJo,
YCJIOBUH TUTaBaHUs TeJl, YCIOBHI paBHOBECHS! pbluara W OJOKOB, Y4acTBOBaTh B IUIAHMPOBAHMM Y4E€OHOTO
HCCIIeIOBaHNUs, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUSI, CIEAYS MPeIUIOKEHHOMY TUIaHy, (pUKCHPOBaThH
pe3yabTaThl MOJYYEHHOW 3aBUCHMMOCTH (DM3WYECKUX BEJIMYMH B BUJAE IMPEJIOKEHHBIX TaONWI M TpaguKoB,
MPOBOJUTDH BBIBOJBI IO PE3yJbTaTaM HCCIIEJOBAHUS; IPOBOANUTL KOCBEHHbBIE U3MEPEHUsT (PU3MUECKUX BEJTMUUH
(ITOTHOCTH  BEIIECTBA KUAKOCTH M TBEPAOTO Tela, CHia TPEHUS CKONBKEHHUS, JJaBlieHHE BO3AyXa,
BBITAJIKMBAIOLIAsl CUJIa, AEHCTBYIONAs HA MOrPY>KEHHOE B KUIKOCTb TeNO0, KOI((PUIMEHT MOJIE3HOI0 AeHCTBUA
MPOCTBIX MEXaHU3MOB), CIIeAysl NPEJIOKEHHOW WHCTPYKUMHU: IPH BBIIOJIHEHUH H3MEpPEHUH CcOoOMpaTh



SKCTIEPUMEHTAITLHYIO YCTAHOBKY M BBIYHCIIATH 3HAYCHUE MCKOMOM BENWYHMHBI, COONIIONATH MpaBUiia TEXHUKH
Oe3omacHOCTH MpHU padboTe ¢ JabopaTOpHEIM 000PYIOBAaHUEM; UMETh MPEICTABICHUE O MPHUHIIUIIAX JICHCTBUS
MprOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, JMHAMOMETP, COOOINAONINECS COCYIbI, OapoMeTp,
pBIYar, TOABHXXHBIA W HEMOJBWXHBIA OJIOK, HAKIIOHHAS IUIOCKOCTB; XapaKTepHU30BaTh MPUHIIMIBI JIEHCTBUSL
W3yUYCHHBIX TPUOOPOB U TEXHHYECKUX YCTPONCTB C MCIIOIB30BAHUEM X ONMUCAHHS (B TOM YHCIIE: TIOAMIUITHAKHY,
YCTPOMCTBO BOAOIPOBOJA, THAPABIMYSCKUN IMPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMeTp),
WCTIONIB3YSl 3HAHHMSA O CBOHCTBaX (DM3WYECKUX SBICHUA M HEOOXoauMble (U3WYCCKUE 3aKOHBI U
3aKOHOMEPHOCTH; TIPUBOJIMTE TIPUMEPHI (HAXOIUTh HHPOPMAIIUIO O MPUMEPAX) MPAKTUIECKOTO HCIOTh30BaAHHS
(hm3uIecKuX 3HAHUN B TIOBCETHEBHOM JKU3HH IJII 0OSCTICUeHHs O€30TTacCHOCTH TIPH 0OpaIeHu ¢ IpuoopamMu 1
TeXHUYECKUMHU YCTPONUCTBAMHM, COXPAHCHUS 3J0POBbS U COOJIOJACHUS HOPM 3KOJOTHYECKOTO TOBEJCHHS B
OKpYJKarolllel cpesie; OCYIIECTBISATh OTOOp HCTOYHUKOB WH(popManmu B HMHTepHETe B COOTBETCTBUH C
3aJJaHHBIM MTOUCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUH U MYTEM CPaBHEHUS Pa3IMYHBIX UCTOYHUKOB
BBLICIISITH HH(GOPMAIIUIO, KOTOPAS SIBJISCTCS TPOTUBOPEUYUBON WIIM MOXKET ObITh HEJIOCTOBEPHOM; UCIOIh30BATh
MpPU  BBIIOJHEHUM YYE€OHBIX 3aJaHWi HAyYHO-TIOMYJIAPHYIO JUTEpPaTypy (HU3MUECKOro CcojepKaHus,
CTIIpaBOYHBIC MaTepHalbl, pecypchl ceth VIHTepHeT, BIaaeTh TNPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanusi MH()OpPMAIUU W3 OJHON 3HAKOBOW CHCTEMBI B JAPYTYH; CO3/aBaTh COOCTBEHHBIC KPAaTKHE
MUCHbMEHHBIE M YCTHBIC COOOIICHUS HAa OCHOBE 2—3 HWCTOYHUKOB WH(OpPMAIMH, B TOM YHCJIC MTyOJIMYHO
MPOBOJUTE KPATKHE COOOIICHHS O Pe3ysibTaraX MPOEKTOB WM y4eOHBIX HCCIEAOBAHWM, MIPU 3TOM TPAMOTHO
MCTIOJIb30BaTh U3YyUCHHBIA MOHATHIHBIA amnmapar Kypca (GU3MKH, COMPOBOXKIATH BHICTYIUICHHE MPE3CHTAIUCH;
IIPpU BBIITOJIHCHUN y‘IC6HI>IX ITPOCKTOB U I/ICCJICI{OBEIHHIZ pacrnpeaciaiaTb O65[3aHHOCTI/I B I'pyHII€ B COOTBETCTBUU C
MOCTABJICHHBIMK 3a/1a4aMH, CICJUThH 32 BBIMOJHEHHEM IUIaHA JCHCTBHM, OIICHUBATHL COOCTBCHHBIA BKIAJI B
JeSITENBHOCTD TPYIIIbI, BRICTPAUBATh KOMMYHHKATUBHOE B3aHMMOJICHCTBUE, YUUTHIBAs MHCHUE OKPYKAIOIIHX.
IIpenMeTHBIE Pe3yabTATHI OCBOEHHS MPOTPaMMBI 10 (pU3HKe K KOHIY 00y4ueHHs B 8 Kiacce:
[IpenMeTHBIC pe3y/IbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Yy O0YYAFOIIUXCS
YMEHUI: HWCIONB30BaTh TOHSATHSA: Macca W pa3Mepbl MOICKYJ, TEIJIOBOS JBH)KCHHUE aTOMOB M MOJCKYI,
arperaTHbei€ COCTOAHHNA BCUICCTBA, KPUCTA/UIMYCCKUEC U aMOp(bHBIC TCIa, HaCBIHlCHHBII‘/'I u HeHaCLIHleHHI)II\/'I nap,
BJIQKHOCTL BO34yXa, TEMIICpAaTypa, BHYTPCHHIAA SHCPIrui, TEII0BON JABUTIaTCIIb, SHCMCHTaprIf/'I C-)J'ICKTpI/I‘ICCKI/Iﬁ
3apsil, SIEKTPUIECKOE TI0Ne, IPOBOIHUKH M TUITICKTPHUKH, MIOCTOSHHBIA 3JEKTPHYCCKUN TOK, MATHUTHOE MOJIC;
pa3nuyath SIBICHHS (TEIUIOBOE PACHIMPEHUE M CXKaTHE, TEIUIoNepesavya, TeIIOBOS paBHOBECHE, CMavMBaHMUE,
KalmUJJIApHBIC ABJICHUSA, UCIIApPCHHUE, KOHACHCALW:, IJIABJICHUC, KpUCTAJLIM3alnA (OTBCpHCBaHI/Ie), KUIICHHUC,
Terionepeaaya (TemIonpOBOAHOCTh, KOHBEKIUS, U3Iy4YCHUE), SICKTPU3AIMs Tell, B3aMMOJCHCTBUE 3apsoB,
JICHCTBUS DJICKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHWE, B3aUMOJICHCTBHE MArHHTOB, JCHCTBHE MArHUTHOTO
IoJIs1 Ha MPOBOJHHUK C TOKOM, 3JICKTPOMAarHuTHasA I/IHI[yKHI/ISI) 10 OIMMMCAaHHIO MX XapPaKTCPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, JCMOHCTPUPYIOIIMX JIaHHOE (PU3UYECKOE SIBJICHWE, PACIO3HABATh MPOSIBJICHUE HM3YYCHHBIX
(bu3nUecKuX SBICHUN B OKPYXKAIOIIEM MHpPE, B TOM Yuclie (GU3UUECKUE SIBICHUS B MPHUPOJIE: MOBEPXHOCTHOE
HaTSDKEHHE W KalMWUISPHBIE SBJICHHUS B IPHUPOJS, KPUCTALIHI B Tpupoje, uiinydenne CoiHIA, 3aMep3aHHe
BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHME POCHI, TyMaHa, WHEsl, CHera, DJIeKTPHUYECKHe SBJICHUs B atMocdepe,
ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE IOJie 3eMJIH, Jpeid IOF0COB, PO MATHUTHOTO TIONS IS
KU3HU Ha 3emIile, MOJISIPHOE CHUSHHUE, MPU ITOM IEePEBOJUTh MPAKTHUYECKYIO 3a7ady B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOWCTBa (NIpU3HAKW) (U3NUECKUX SBICHWI; OIMCHIBATh HM3YYCHHBIE CBOICTBA Tel W
¢du3nyveckue SBICHUS, UCHONB3Ys (QU3NYECKUE BEIUYMHBI (TeMIiepaTypa, BHYTPEHHsISI SHEPTHsl, KOJIUYECTBO
TEIUIOTBI, yJAeJbHAs TEINIOEMKOCTh BEIIECTBA, yJENbHAS TEIJIOTa IUIABJICHUS, YJeNbHAs —TemioTa
napooOpa3oBaHusi, yHeNbHAs TEIUIOTa CropaHusi TOIUIMBA, KOI(D(UIMEHT IMOJIE3HOTO JCHCTBHS TEILUIOBOM
MaIlMHbBI, OTHOCUTENIbHAS BIQYKHOCTh BO3/1yXa, MJICKTPUUCCKUN 3apsJl, CHJIa TOKA, JJIEKTPUIECKOE HAIPSHKEHHE,
COIPOTHBIICHUE MPOBOIHUKA, YIEIbHOE COMTPOTUBIICHUE BEIIECTRA, PA00Ta M MOIIHOCTD DIICKTPUYECKOTO TOKA),
MPY OMKMCAHUH MPABUIBHO TPAKTOBATH (DU3WUECKUN CMBICI HCIOJIb3YEMbIX BETHUNH, 0003HAUCHHS U €IMHUIIBI
(U3NYECKUX BENWYHMH, HAXOAHUTh (OPMYIIBL, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIHYHHY C JAPYTHMHU
BEITMYMHAMH, CTPOUTH TPAPUKU M3yUYSHHBIX 3aBUCHMOCTEH (PH3MYECKHUX BEIIMYMH; XapaKTepPU30BaTh CBOICTBa
Ten, pu3nYecKkre SABJICHHUS U TIPOIECCHI, HCIIOJIb3Ysl OCHOBHBIC MTOJIOKEHUS MOJICKYISIPHO-KUHETUIECKONW TEOPUH
CTPOCHHMS BEIECTBA, NPUHIUII CYNEPIIO3UIUH T0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHCHMs 3aps/ia,
3akoH Oma i yuactka 1enu, 3akoH Jxkoyis-JIeHIa, 3aKOH COXpaHCHHsI 3HEPIUH, IMPH DTOM YMETh
(hopMyITMpOBaTH 3aKOH W 3aIUCHIBATH €r0 MAaTEeMaTH4YEeCKOE BBIPAXKEHUE; OOBACHATh (PU3NUYECKHE MPOLECCHl U
CBOICTBA T€JI, B TOM 4YMCJIE U B KOHTEKCTE CUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABISATH
MIPUYINHHO-CJICACTBECHHBIC CBA3H, CTPOUTH 00bsicHeHHE M3 1-2 JOTHYECKHX MIArOB C HCIIOIb30BAHUEM 1-2
M3YYCHHBIX CBOWCTBA (PM3UYECKHX SIBIICHUH, (DU3MUECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEHW; peniaTh pacuéTHbIC
3alaun B 2—3 NEWCTBUS, UCIIONB3YsS 3aKOHBI U (JOPMYIIBI, CBS3BIBAOINNE (PH3UUECKHAE BEIMYMHBI: HA OCHOBE
aHaJIn3a YCJIOBUA 3aJavd 3aIllMCbIBATh KPATKOE YCJIOBUEC, BBIABIATE HEAOCTATOK JAHHBIX IJIA PCIICHUA 3adavu,
BBIOMpATh 3aKOHEI M (DOPMYJIIBI, HEOOXOUMBIE JIJIs €€ PEeIICHUs, POBOAUTH PACUEThl M CPAaBHUBATH IMOJIYICHHOE
3HauYeHHE (PU3NUUECKON BEIIMYMHBI C M3BECTHBIMH JIAHHBIMU; PACIIO3HABATH POOIEMBI, KOTOPBIE MOXHO PELIUTh
nmpu I1oMOoIIn (1)I/I3I/IT-IGCKI/IX METOJ0B, MHCIIOJIB3Yyd OIHNCAHUC HMCCICAOBAHUA, BBIACIATL MTIPOBEPACMOC
MPEIONIOKEHNE, OICHUBATh NPABWILHOCTh MOPSIKA TIPOBEICHUS HCCICAOBAHMS, INPOBOJUTH BHIBOJIBI,
MPOBOJNUTE OMBITHI 1O HAOTIOACHUIO (PU3UYCCKHUX SBICHUNA WM (PU3NYECKUX CBOWCTB Tel (KamWUISIPHBIC



SIBJICHUS, 3aBUCUMOCTh [IaBJIEHHUs BO3/yXa OT €ro o0b&Mma, TeMIIepaTypbl, CKOPOCTH IIpOLecca OCTHIBAHUS U
HarpeBaHus IpU U3JIyYCHUU OT L[BETA U3JIydarouiel (IIOIJIoLIaolIe) IOBEPXHOCTH, CKOPOCTh UCHIapEHHsI BOAbI
OT TEMIIEPATypPhl KUAKOCTH U IUIOMAAN €€ TOBEPXHOCTH, IIEKTPU3ALUS TEN U B3aUMOJICHCTBHE IIEKTPUIECKUX
3apsA70B, B3aUMOJCICTBHE IMOCTOSHHBIX MarHWTOB, BU3yaJIM3allisl MarHUTHBIX IIOJICH ITOCTOSHHBIX MarHuTOB,
JEHCTBYUSI MarHUTHOTO TIOJIs HA IIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBOMCTBA 3IIEKTPOIABUTATENS
MOCTOSIHHOT'O TOKa): (DOpMYJIMPOBaTh MPOBEPsieMbIe MPENOI0KEHHUS, COOMPATh YCTAaHOBKY U3 MPEIJIOKEHHOTO
00OpYHOBaHMS, ONUCHIBAaTh XOJA OMNbITa W (OPMYIHPOBaTh BHIBOABI, BBITIONHATH MPSIMBIE H3MEPEHUS
TEMIIEPATYPBI, OTHOCUTEIBHON BIIAYXHOCTH BO3/lyXa, CHJIBI TOKA, HAIPSIKEHHS C MCIIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M IATYMKOB (DU3MYECKUX BEIMYMH, CPAaBHUBATH PE3YJIbTaThl HM3MEPEHUH ¢ y4€TOM 3aJaHHOU
a0COIOTHOI MOTPEIIHOCTH; POBOAUTH UCCICAO0BaHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETUYUHBI OT IPYToH
C HMCIIOJIb30BAHUEM INPSIMBIX W3MEPEHUH (3aBUCHMOCTH COIIPOTHBIICHUS MPOBOJHMKA OT €r0 JUIMHBI, IJIOLIAIH
MIOTIEPEYHOTO CEYEHUS W YNEIbHOTO CONPOTHBIECHHS BEINECTBA MPOBOAHHKA, CHIBI TOKA, WIYIIETO dYepes
MIPOBOJHUK, OT HANpsDKEHUS Ha TPOBOJHUKE, MCCIENIOBAaHUE IIOCIEIOBATENIBHOTO U MapaljieIbHOrOo
COCAMHEHHH IMPOBOJHHUKOB): IUIAHUPOBATh HCCIEAOBAaHHE, COOMpATh YCTAHOBKY M BBIINOJIHATH W3MEPEHHUS,
cienysl INpeUIOKEHHOMY IUIaHy, (PMKCHPOBaTh PE3YJIbTaThbl MOJIYYEHHON 3aBHCUMOCTH B BHAE TaOiMIl H
rpadMKOB, IPOBOAUTH BEIBOJBI IO pe3yIbTaTaM HCCIICAOBAHHS; IPOBOAUTH KOCBEHHBIE H3MEPEHUS (PU3MUECKUX
BemMyMH (yAeNbHAas TEIMIOEMKOCTh BEIECTBA, CONPOTUBICHHE TMPOBOJHHUKA, padoTa ¥  MOIIHOCTD
JIEKTPUYECKOTO TOKA): IUIAHUPOBAaTh H3MEpPEHHs, COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY, CIELys
MPEUIOKCHHON MHCTPYKLUM, ¥ BEIYUCIATh 3HAUCHUE BEIMYUHBI, COOMIONATh MPAaBWIA TEXHUKH 0OE30IaCHOCTH
npu padote ¢ 1abopaTopHEIM 000PYIOBaHHEM; XapaKTePH30BaTh MPHUHLIUIBI ACHCTBHS 3yUYSHHBIX IPUOOPOB U
TEXHUYECKUX YCTPOICTB € HCHOJB30BAHMEM HX ONHMCAaHUS (B TOM YHCIE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp,  MapoBasi  TypOWHa,  ammepMerp,  BOJIBTMETp, CUETYMK  OJJIEKTPUUYECKOH  SHEpruw,
AIIEKTPOOCBETHUTENbHBIE  MPHOOPBI,  HarpeBaTeNIbHBIE  JJIEKTPONPUOOpPHl  (TIPUMEPBI),  DIEKTPUUECKHE
MIpeIOXPaHNUTENH, IJIEKTPOMArHUT, 3JIEKTPOJBUraTeNb MOCTOSHHOTO TOKa), MCIOJIb3YyS 3HAHHUS O CBOMCTBax
¢u3nuecKkux sBICHUNH M HEOOXOoAUMbIE (U3UUECKUE 3aKOHOMEPHOCTH; PACIO3HABaTh MPOCTbIE TEXHUYECKHUE
YCTPOICTBa U M3MEPHUTENbHBIE MPUOOPHI MO CXeMaM M CXEMAaTHYHBIM PHCYHKaM (SKHUAKOCTHBIA TEPMOMETP,
TepMOC, TCUXPOMETpP, TUTPOMETP, IBUTATENb BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTaBIAThH
CXEMBI IEKTPUYECKHX LENEH ¢ MOCIEeNOBATEIbHBIM H MHapajIENbHBIM COCIUHEHHEM JJIEMEHTOB, pa3iaudas
YCIIOBHBIE 0003HAYEHUs 3JIEMEHTOB 3JIEKTPUUECKHUX LeNel; NPUBOANUTh MpUMEPH! (HaXOIUTh MH(OOPMALUIO O
npuMepax) MPaKTUYECKOr0 HCIOJB30BaHMs (DU3NYECKUX 3HAHWN B TOBCEIHEBHOM >KM3HU AJS OOeCIeUeHUs
Oe3omacHOCTH NpH OOpaleHHH ¢ NpUOOpamMM M TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHUS! 3I0POBbS H
COOJIFOZICHNSI HOPM SKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOILEH cpene; OCYIIECTBISTH MOMCK HH(OPMALUH
¢usneckoro cojepxanus B lHTepHeTe, Ha OCHOBE UMEIONINXCS 3HAHUH U TyTEM CpaBHEHUS JJOTIOTHUTEILHBIX
HCTOYHUKOB BBIICIATH WHPOPMALIUIO, KOTOpasl SIBISETCS MPOTHBOPEUYUBON MM MOKET OBITH HEJIOCTOBEPHOIA;
WCIONB30BaTh TIPH BBIOJHEHWH Y4YEeOHBIX 3aJaHU HAayYHO-TIOMYJSAPHYIO JIMUTEpaTypy (DU3NYECKOro
COJIEpKaHMsl, CIPABOYHBIE MaTEpUalbl, pecypchl ceTh IHTepHeT, BIafeTh NpPHEMaMU KOHCIEKTHPOBAaHUS
TeKCTa, npeoOpa3oBaHus MH(OOPMAIMKM W3 OJHON 3HAKOBOW CHUCTEMBI B JIPYIYIO; CO3/laBaTh COOCTBCHHBIC
MUCbMEHHBIE M KpaTKHe yCTHBIE COOOIEH s, 00001masi HH)OPMAIHIO U3 HECKOJIBKUX UCTOYHUKOB, B TOM YHCIIE
MyOJIMYHO MPEACTABIATH Pe3yIbTaThl MPOSKTHON MIIM MCCIIEI0BATEILCKON AEATEIbHOCTH, IPH 3TOM I'PaMOTHO
WCTIONIb30BaTh M3YyUEHHBIM MOHATHHHBINA amnmapar Kypca (PU3MKH, CONPOBOXK/IATh BBICTYIUICHHE MPE3CHTAIINEH;
MIPU BBHITOJTHEHUU YYEOHBIX MPOEKTOB W MCCIEA0BAaHHN (PU3UUECKUX MPOIECCOB PACTIPENEIATh O0sI3aHHOCTH B
Ipylnrne B COOTBETCTBHUM C ITOCTAaBICHHBIMHU 33JayaMM, CJIEIWUTh 32 BBINOJHEHUEM IUIaHA JEHCTBUM M
KOPpPEKTHPOBaTh €ro, OLEHWBAaTh COOCTBEHHBI BKJIAJ B JICATENBHOCTh TPYIIbI, BBICTPAWBAThH
KOMMYHHKAaTHBHOE B3aMO/ICHCTBHE, MPOSIBIISISE TOTOBHOCTh pa3petiaTh KOHQINKTHL.

IIpeameTHbIe pe3yJibTaThl OCBOCHHS POrPaMMBbI 110 (pu3KMKe K KOHLY 00yueHus B 9 Kiacce:

IIpeameTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXaTbh c(OPMHUPOBAHHOCTD Y OOYUAIOLINXCS
YMEHHH: HWCIOJB30BaTh MOHATHA: CHCTEMa OTCU€Ta, MaTepuanbHas TOYKa, TPACKTOPHS, OTHOCHUTEIHHOCTH
MEXaHUUECKOI0 ABWXEHUs, eopmanus (yrpyras, IiIacTi4eckas), TpeHue, IEHTPOCTPEMUTENbHOE YCKOPEHHE,
HEBECOMOCTb M TIEPETPY3KH, LEHTP THKECTH, aOCONIOTHO TBEPAOE TEJIO, LIEHTP TSDKECTH TBEPAOTrO Tea,
paBHOBecHe, MEXaHIMUECKHE KOJIeOaHUs M BOJHBI, 3BYK, HH(PPa3BYK U YIbTPa3BYK, IEKTPOMATHUTHBIE BOJIHBI,
IIKaJa SJIeKTPOMarHUTHBIX BOJH, CBET, OJTM30PYKOCTh M TaTbHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS M MTOTIIOMICHHS,
anb(a-, Oera- M ramMMma-u3IydeHHs, W30TOINbI, sJIEpHas PHEPreTHKa; pa3iinyaTh SBICHHUS (paBHOMEpPHOE H
HEpPaBHOMEPHOE TPSMOJIMHEWHOE JBI)KEHHE, PaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBUKEHHE, CBOOOTHOE
MajieHue Tell, PAaBHOMEpPHOE JBIDKEHHE I10 OKPYXXHOCTH, B3aMMOJEWCTBHE TE€J, PEaKTHBHOE [BIKEHHE,
KonebaTenbHOE JBIDKEHHE (3aTyXalollMe W BBIHYKACHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE [BIDKEHHE,
OTpa)XKEHHUE 3BYKa, MPAMOJIMHENHOE pacCIpOCTpaHEHNE, OTPAKEHHE U NIPEIOMIIEHUE CBETA, IIOJTHOE BHYTPEHHEE
OTpakKeHHE CBETa, PasiIoKeHHe OEOTO CBETa B CHEKTP M CIOKEHHE CIEKTPAIbHBIX IIBETOB, TUCTIEPCHUS CBETA,
€CTECTBEHHAs! PaAMOAKTHBHOCTb, BO3HMKHOBEHHE JMHEWYATOro CIEKTpa H3JIYyYeHHs) IO OIHUCAHMIO HUX
XapaKTEePHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SBICHHUE; PACIIO3HABATD
MPOSIBJICHUE U3YyYCHHBIX (PU3NYECKUX SIBJICHWUH B OKpYXarolleM Mupe (B TOM umcie (QU3NYECKUe SIBJICHUS B
IpUpOAE: NPWIMBBL U OTIUBBI, IBW)KEHHE IulaHeT COJHEYHOH CUCTEMBI, PEaKTHBHOE ABMXKCHHE >KUBBIX
OpPraHHU3MOB, BOCTIPUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHNE, CECMUYECKHE BOJIHBI, IIyHAMH, 3XO0, LIBETA TET,



OINITHYECKUE SIBJICHUS B IIPUPOJE, OHOJIOrHuecKoe AEHCTBUE BUIUMOTO, YIbTPa(dHOIETOBOIO U PEHTIE€HOBCKOTO
W3JTy4CHUH, €CTECTBCHHBIN PAMOAKTUBHBIA (OH, KOCMUYECKHE JIyYH, paJIHOaKTHBHOE M3ITyYCHUE MPUPOJHBIX
MUHEpaJIOB, NCHCTBUE pAAMOAKTHBHBIX M3IyUYCHHH HA OpPraHU3M 4eJOBEKa), MpPH 3TOM IEPEeBOAUTH
MIPaKTHYECKYIO 3a/ady B Y4cOHYIO, BBIACIATH CYIIECTBCHHBIC CBOMCTBA (MPU3HAKW) (DU3UUCCKUX SIBJICHUIA;
OIMCHIBATh M3YUEHHBIC CBOMCTBA TeNl M (U3MUYECKHE SBICHUS, HCIONb3ysd (DU3NYECKUE BETUYUHBI (CPenHsI U
MTHOBEHHAs! CKOPOCTH Tella NMPH HEPaBHOMEPHOM JBIDKEHHH, YCKOpPEHHE, MepeMelleHHe, MyTb, YIrJIOBas
CKOpOCTb, CHJIa TPEHHS, CUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO MajeHHsl, BEC Teja, HMITYJIbC
Tena, UMIYJIbC CHJIbl, MEXaHM4YeCKass padoTa M MOIIHOCTh, IOTCHUUAIbHAS HEPrHs Teja, HOAHATOrO HaJ
[IOBEPXHOCTBIO 3€MJIM, IIOTEHIMAJbHAS DSHEPrus CXKaTol NpPYKUHBI, KUHETUYECKas DSHEPIrus, IOJIHAs
MeXaHWueCcKasl SHeprus, Mepuoj M 4acToTa KojeOaHWH, UIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOPOCTh CBETa, II0Ka3aTellb MPEJIOMIICHUSI CPEJibl), IPU ONMCAHNHU IPABMWIIBHO TPAKTOBATh (PU3MUYECKUNA CMBICI
HCIOJb3YEMbIX BEJIMUUH, 0003HAUCHHS U eIUHULBI (PU3UUECKUX BEIUIMH, HAXOIUTh (OPMYJIBI, CBS3bIBAIOIUE
JaHHYI0 (U3MYECKYI0 BENMYMHY C JAPYTHMMH BEIMYMHAMH, CTPOUTH TpadUKd HM3YyYCHHBIX 3aBHUCHMOCTEH
($u3nUecKuX BEJIMYUH; XapaKTepHU30BaTh CBOICTBA Tell, (U3UUECKUE SBICHUS M MPOLECCHI, UCIONB3Ys 3aKOH
COXPaHEHUs HEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLUI CYNEPIO3ULMY CHJI, IPUHLUI OTHOCUTEIIBHOCTH
lanunest, 3axonsl HeroTOHA, 3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOHBI OTPAKCHHS M TPEIIOMIICHHST CBETa, 3aKOHBI
COXpaHEHHUS 3apsiIOBOTO M MAacCOBOTO YHMCEN MpPU SACPHBIX PEaKnusAX, MpH 3TOM (HOPMYIHPOBATH 3aKOH U
3aIlUCHIBATh €0 MaTEMaTUIECKOE BBIPAXKEHUE; OOBACHATH (PU3NYECKHE IIPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIe
U B KOHTEKCTE CUTYyallUi MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh IPHUYNHHO-CIICICTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHUE W3 2—3 JIOTMUYECKHX IIAaroB ¢ MCIOJb30BaHUEM 2—3 M3YYEHHBIX CBOWCTBAa (DU3MUECKUX
SIBICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEW; peraTh pacyéTHbIe 3aaull (OMMPAIOLINEcs Ha CUCTEMY
n3 2—-3 ypaBHEHHI), KCIOJIb3YS 3aKOHBI U OPMYJIBI, CBS3bIBAIOIINE (PU3MYECKHUE BEIMUYMHBI: HA OCHOBE aHAJIHM3a
YCJIOBUS 33[]a4 3allUCBIBATh KPAaTKOE YCIOBHE, BBISBISATH HEJAOCTAIONINE WM M30BITOUHBIC JaHHBIC, BRIOUPAThH
3aKOHBl W (OPMYINBI, HEOOXOAWMBIC IJISi PEUICHUs,, MPOBOAWUTH PACUYETHl W OLEHHBATH PEATHCTHYHOCTD
MOJYYEHHOI0 3HA4YEHUs] (PU3MUYECKON BEJIMYMHBI; PAcllO3HABAaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh NPHU
MOMOIIY (PU3NUECKUX METOJIOB, UCTIONB3YS OMUCAHUE HCCIIEOBAHMS, BBIICISAThH MPOBEPIEMOE MPEATIOIOKEHHE,
OLICHMBATH TPABHJILHOCTH TMOPSAKA TPOBEACHUS HCCICAOBAHHSA, IMPOBOIUTH BBIBOJIBI, HWHTEPIPETHPOBATDH
pe3yibTaThl HAOMIOACHUH M OINBITOB; IPOBOAUTH ONBITHI MO HAOMIOACHUIO (QU3MYECKUX SIBICHUHA WU
¢u3nUecKux CBOWCTB Tell (M3yueHHE BTOPOro 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHUs! SHEPIUH, 3aBHUCUMOCTD
nepuojia KojaeOaHui MPYKUHHOTO MasTHAKA OT MacChl Ipy3a U KECTKOCTH MPYXKUHBI U HE3aBHCUMOCTH OT
aMIUIUTY 1Bl MaJbIX KOJICOAHUM, IPAMOIUHEHHOE PACIPOCTPAHEHUE CBETA, PAa3IOKEHNE OEJI0ro CBeTa B CIEKTP,
H3y4YCHHE CBONUCTB M300pa’keHMsI B INIOCKOM 3€pKajie U CBOMCTB M300paskeHHs IIpeaMeTa B coOMparoLie IruH3e,
HaOJIO/IGHUE CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB H3IYYEHUS): CaMOCTOATENILHO COOMpaTh YCTaHOBKY H3
M30BITOYHOTO HAOOpa 00OpYIOBaHUS, OMHCHIBATH XOJ ONBITA M €r0 Pe3yNbTaThl, POPMYIUPOBATH BHIBOJEI,
MPOBOJUTH IPU HEOOXOAMMOCTH CEPHIO MPSMBIX W3MEPEHHH, ONpenelsis CpelJHee 3HaueHUEe H3MEpsieMOi
BennmunHBl ((POKyCHOE paccTosiHHE coOmparomield JMH3bI), OOOCHOBBIBATH BBIOOp cCroco0a HW3MEpEeHHS
(m3meputenbHOro  TpubOpa); TPOBOAMTH  HCCIEAOBAHWE  3aBHCUMOCTEH  (PM3MYECKMX  BEIHYMH C
HCTIOJIb30BAaHUEM NPSAMBIX U3MEPEHHUH (3aBUCUMOCTH ITyTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM IIBMXKEHHH 0€3
Ha4aJIbHOM CKOPOCTH, IEpuoja KoyiebaHuil MaTeMaTH4ecKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yTIja
OTpa)KCHHUsI CBETa OT Yrila MaJeHHsl M yrja TpEeJIOMICHHs OT yria MaJeHwus): IIIaHHUpPOBaTh HCCIE/IOBaHUE,
CaMOCTOSITEIbHO COOUpATh YCTAaHOBKY, (UKCHPOBATH PE3YJbTaThl IMOJYYEHHOW 3aBHUCHMOCTH (DU3UUECKUX
BEIMYMH B BHJE TaOmul U TpaduKOB, NMPOBOIUTH BBIBOABI II0 PE3yIbTaTaM HCCIEIOBAHUS; HPOBOAUTDH
KOCBEHHBIC M3MEpEeHHsT (M3MUYECKUX BEJIMUYUH (CpPEeIHSsI CKOPOCTh M YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM
JBIDKEHHH, YCKOPEHHE CBOOOIHOTO TMaJeHUs, XKECTKOCTh NPYKHUHBI, KOI(PUIMEHT TpEeHHS CKOIBKEHHUS,
MeXaHHuecKass padoTa W MOILHOCTb, YacTOTa M IEpUOJ KOJeOaHMH MaTeMaTHYECKOTOo M MPY>KUHHOTO
MAasTHUKOB, ONTHYECKasl CHJIa COOMPAIOLLEH JIMH3bI, paIMOAKTUBHBIN ()OH): MJIAHUPOBATh U3MEPEHUs], COOMpaTh
SKCTIEPUMEHTAITFHYIO YCTAHOBKY W BBINOJNHATH M3MEPEHUs], CIEAysl MPEIIOKEHHON MHCTPYKIIWHU, BBIYUCISATD
3HA4YE€HHUE BEJIMYUHBI U aHAJIM3UPOBATH ITOJIyUCHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOTPELIHOCTH U3MEPEHUI];
coOyofaTh NpaBWila TEXHUKH O€30MIaCHOCTH Npu paboTe ¢ jabopaTopHBIM OOOpYAOBaHHMEM; pa3inuyaTh
OCHOBHBIC TPH3HAKA HW3YyYCHHBIX (U3UYECKUX MOJIENeii: MarepualibHas TO4Yka, abCOJIOTHO TBEPIOE TEIo,
TOUCYHBI MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A, TUIAaHETapHAs MOJENb aroMa, HyKJIOHHAas MOJEIb aTOMHOTO
SAOpa; XapakTepH30BaTh MNPHHLMUIBI ACHCTBHS M3YYEHHBIX MNPUOOPOB W TEXHHYECKHX YCTPOWCTB C
WCTIOJIb30BaHMEM HMX OIUCAHUS (B TOM YHCIE: CIHIOMETP, JATYMKH IOJIOKESHHUS, PACCTOSIHUSI M YCKOPEHUS,
pakeTa, 9XOJIOT, OYKH, IMEPUCKOI, (oToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JI03UMETP, Kamepa
Buibcona), wucmone3yst 3HaHMA O CBOMCTBaX (HM3MYECKHX SIBICHUH W HEoOXoIuMble (U3UUECKHUE
3aKOHOMEPHOCTH; HCIIOJIB30BaTh CXEMbl M CXEMaTHYHbIE PHCYHKH HM3YYEHHBIX TEXHMYECKHUX YCTPOMCTB,
WU3MEPUTENBFHBIX MPHOOPOB U TEXHOJIOTUYECKUX TMPOIECCOB TPU PpEIICHUH Y4eOHO-PaKTUYECKUX 3ajad,
OINITUYECKUE CXEMBI JUIsl TIOCTPOCHHS HM300paKEeHWH B IUIOCKOM 3€pKajie M cOOMpalroliell JMH3Ee; MPHBOAUTD
npuMepsl (HaXOAWTh HMHGOPMALMIO O TMPHUMEPax) MPAKTHYECKOI'O HCIOIb30BaHHUS (U3NYECKUX 3HAHUH B
MOBCEJIHEBHOW JKW3HU sl oOecriedeHusi 0e30MacHOCTH TMpHU OOpameHHd ¢ MpuOOpaMH M TEXHUYECKUMH
YCTPOHCTBAaMH, COXPaHEHUS 3J0POBbs U COOIIOICHUS HOPM KOJIOTMUECKOT0 TIOBEICHUS B OKPY’Kalollel cpele;
OCYILIECTBIIATH MOUCK HHPOopMaru B UHTepHETE, caMOCTOATENFHO (OPMYIHUPYS TOMCKOBBIN 3aIIpoC, HAXOIUTh



IMyTH OINpEIETICHUs] JOCTOBEPHOCTH TIOMYYEHHOM WH(pOpMAanMK Ha OCHOBE HWMEIOMIMXCS 3HAHUH U
JOTIOJIHUTENIFHBIX HMCTOYHHUKOB; HCIONB30BATh TIPH BBIIOJHEHWH Y4YeOHBIX 3aJaHUN HAYYHO-TIONYJISPHYIO
JUTEpaTypy, CIPaBOYHBIE MaTepHalbl, pecypchl ceth HHTepHeT, BiameTh NpuéMamMu KOHCIEKTHPOBAaHUS
TEKCTa, MpeoOpa3oBaHus MH(GOPMAIMKM M3 OMHON 3HAKOBOM CHCTEMBI B IPYIyIO; CO34aBaTh COOCTBEHHBIC
MICBMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE HMH(OPMAIMU W3 HECKOJBKHX HCTOYHUKOB, ITyOIMIHO
NpeACTaBIsATh Ppe3yiabTaThl TPOCKTHOW WM HCCICIOBATEILCKOW MAEATENBbHOCTH, IPH 3TOM T'PaMOTHO
WCTIONB30BaTh U3yUCHHBINH MOHATUIHBINA anmapaTt Wu3y4aeMoro paszena (pu3uKu 1 COMPOBOXKIATh BBICTYIUICHHUE
Mpe3eHTanrel ¢ y4€ToM 0COOEHHOCTEH ay TMTOPUHN O0YIarOIINXCSL.



