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

[NOACHUTEJIBHA A 3AIINCKA.

[Iporpamma 1o ¢pu3uKe Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUs COCTABIEHA HA OCHOBE MOJIOKCHUN
u TpeboBaHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOH 00pa3oBaTeNbHOM NpPOrPaMMEI,
npencrasieHHsix B ®I'OC OO0, a Takke ¢ yu€rom QenepanbHOi paboueil mporpaMMmbl BOCIUTAHUS H
KOHIIETIINY IpenoaaBanHus yyeOHoro npeamera «Puszuka». Conep:kaHue MporpaMmsl 1o (pU3KKe HAPaBICHO
Ha (OpPMHUPOBAHHE €CTECTBCHHO-HAYYHOM I'PAMOTHOCTH OOYYAIOLIMXCSI M OPTaHU3aLMI0 M3Y4YEHUs! QU3UKH Ha
JesITeNIbHOCTHONH OCHOBe. B mporpamMMe mo ¢Qu3uKe y4YUTHIBAIOTCS BO3MOMKHOCTH Y4eOHOro MpeaMmera B
peammzanmu  TpeboBannit GI'OC OOO K TUIaHHPYEMBIM JHYHOCTHBIM W MeETAlpeAMETHBIM pe3ylbTaTaM
00yd4eHus, a TAKKe€ MEXIIPEIMETHBIEC CBA3H €CTECTBEHHO-HAYYHbBIX YUE€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO
obmero obpasosanus. [Iporpamma nmo ¢u3MKe ycTaHaBIMBAET paclpeneieHue yueOHOro MaTepuana 1o rogam
o0yd4eHus (1o Ki1accam), IpeajaraeT MPUMEPHYIO IMOCIeI0BaTENbHOCTh U3yUCHHUSI TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTHA NPEAMETHOTO COICPKAHUS M y4ETe BO3pAacTHBIX OcoOeHHOcTel oOyuaromuxcsa. IIporpamma mo
¢u3uke pazpaboTaHa ¢ IeTbI0 OKa3aHUS METOJUUECKON TIOMOIIH YYUTENIO B CO3AaHUH paboueil mporpamMmsl 1o
yueOHOMYy Tmipeamery. @Ousnka SBISETCS CHUCTEMOOOpa3ylOUIMM JJSl €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
IIPEOMETOB, MOCKOJbKY (DM3MYECKHE 3aKOHBI JIEXKAaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Omonoruei, actpoHOMHer U (Ppu3ndeckoil reorpadrel, BHOCUT BKIIJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
MpeocTaBisieT Hauboliee SICHbIe o0pas3lbl NMPUMEHEHHs HAaydyHOrO MeETOAa IO3HAaHUS, TO €CTh Crocoda
MOJTyYEHHUsS] JOCTOBEPHBIX 3HaHUI 0 mMupe. OnHa U3 IVIaBHBIX 3aAa4 (U3MUECKOro 0Opa3oBaHusi B CTPYKType
obmero oOpa3oBaHusA COCTOUT B ()OPMHPOBAHMM €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH M MHTEpeca K HayKe y
oOyvaromuxcsi. M3yuenwe ¢Gu3nkn Ha yrooyOJIEHHOM YpOBHE TMpeNnojaracT OBJaJeHHe CIEAYIOIIUME
KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTB: HAyYHO OOBSCHSTH SIBICHUS,
OLIEHMBATh U MOHMMAaTh OCOOEHHOCTH HAayYHOI'O MCCIEIOBAHMUS; MHTEPHIPETHPOBATH AAHHBIC U HMCIOJIb30BATH
Hay4HBIE JJOKa3aTeNLCTBA IJIsl TIONyUeHHs BbIBOAOBY. Llesn n3ydenus GU3NKU Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUsl OIpECICHbl B KOHIEMIMK MpenoaaBaHus ydyeOHoro npeamera «Pusnka» B 0Opa3zoBaTeNbHBIX
opraam3anusax Poccuiickoit @enepannn, peaTu3yoOIX OCHOBHBIE 001e00pa3oBaTenbHble IporpaMmbl.  Llenn
n3yyeHHus (PU3MKH: MPHOOPETEHNE MHTEpeca M CTPEMIICHUS] O0YYalOUIMXCsl K HAYYHOMY H3YUYEHHIO MPHUPOIBI,
Pa3BUTHE UX WHTEJUIEKTYAIBHBIX U TBOPUYECKUX CIOCOOHOCTEH; pa3BUTHE MPEACTABICHHNA O HAyYHOM METOJIE
MO3HaHUSI U (HOPMHUPOBAHHE HCCIIECAOBATEIBCKOTO OTHOLICHHSA K OKPY’KAIOIIUM SIBICHHUAM; (HDOpMHpPOBaHHUE
HAaYYHOTO MHPOBO33PEHMS KaK Pe3yJbTaTa MU3y4E€HHUs] OCHOB CTPOCHHMS MaTepuu U (HyHIAAMEHTAJIbHBIX 3aKOHOB
¢u3uky; GopMUpOBaHHE TIPEACTABICHUN O PO (QU3UKH JIUTsl Pa3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHIA; pa3BUTHE TPEACTABICHHH O BO3MOXHBIX cdepax Oyayuied npodeccHoHATBHON NesATeTbHOCTH,
CBSI3aHHOM ¢ (hM3MKOIL, MOATOTOBKA K JalibHEHIIEMy OOyUEHHIO B 3TOM HampasiieHHH. JloCTHKeHne 3THX Lenei
porpaMMel 1o (u3MKe Ha ypOBHE OCHOBHOTO OOIIEro oO0pa3oBaHusl 00ECIEUMBACTCS PELICHHUEM CIICAYIOINX
3aJa4: TPUOOpPETEHHWE 3HAaHWUH O JUCKPETHOM CTPOCHHUM BEIIECTBA, O MEXAaHHYECKHX, TEIUIOBBIX,
JIEKTPUYECKUX, MAarHUTHBIX M KBAaHTOBBIX SIBJICHUAX; HNPUOOpPETEHHWE YMEHHH ONUCHIBATb M OOBSICHATDH
¢u3nueckue SBJICHUS C HCIOJIb30BAaHHUEM IOJIYYEHHBIX 3HAHWH; OCBOSGHHE METOJOB PEILICHUs] MPOCTEHIINX
pacu€THBIX 3a]1a4 C UCIOIb30BaHUEM (PU3UIECKUX MOJIEIICH, TBOPUECKHUX U MIPAKTUKO-OPHEHTHPOBAHHBIX 33]1a4;
pa3BuUTHE YyMEHWH HaOMI0JaTh NPHUPOJHBIE SBICHUS K BBIOJHSITH OIBITHI, JIAOOpaTOpHBIE pabOThl |
SKCHEPUMEHTAIIbHBIE HCCIICIOBAaHMUS C HCIOJIb30BAHHEM HM3MEPHUTEIBHBIX NPHOOPOB; OCBOCHHE NPHUEMOB
paboThl ¢ uHpoOpMaIed (HU3MUECKOr0 COACPIKAHUS, BKIOYass MHOOPMAIIUI0 O COBPEMEHHBIX JIOCTHKCHHUSIX
(Gu3uKN, aHAM3 U KPUTHYECKOE OIeHMBaHWE WHQPOPMAINH; 3HAKOMCTBO €O cepamMu NnpodecCHOHATBHOM
NEeSITENIbHOCTH, CBA3aHHBIMU C (DM3MKOH, M COBPEMEHHBIMH TEXHOJIOTHSIMHM, OCHOBAaHHBIMH Ha JOCTHKEHHUSX
(u3nUecKoil HayKH.

OO6mee 9uCciio 4acoB, 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 Hezemo), B 9 kiacce — 102 vaca (3 vaca
B HEJIEII0).

[Ipemiaraemplii B mporpamme 1o (u3nKe MepedeHb TabopaTopHBIX pPaOdOT U OMBITOB SIBISIETCS
PEKOMEH/IATeNbHBIM, YUYHUTENb JejaeT BhIOOp TPU IMPOBEACHUH JT1A00OPATOPHBIX PabOT M OMBITOB C YYETOM
WHIWBUAYaIbHBIX OCOOEHHOCTEH O0Oydaromuxcs, CIUCKa SKCHEPUMEHTANBHBIX 3a/JaHUi, NpeagaracMblx B
paMKax OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 10 (U3HKE.

COJEPXAHUE OBYUYEHMUS B 7 KJIACCE.

®Du3nka U e€ poJib B MO3HAHUM OKPYKAIOLIEro Mupa.

Ousnka — Hayka o mpupope. SBieHus npuponbsl. Puzndeckue SBICHUS: MEXaHUYECKHE, TEIUIOBBIC,
AJIEKTPUYECKHE, MATHUTHBIE, CBETOBbIC, 3ByKOBbIe. du3ndeckue BeIMUHHBL. M3MepeHne GU3NUeCKUX BEINIMH.
Ousnueckue npudopsl. [lorpemnocts n3mMepennii Mexaynapoanas cuctema enuHun. Kak ¢usuka u apyrue
€CTECTBEHHBIC HAYKH M3ydaloT npupony. EcTecTBeHHO-Hay4HBIH METOJ MO3HAHHA: HaOMIOAEHHUE, MOCTAaHOBKA
HAYYHOTO BOIPOCA, BBIJBIKEHHE THUIIOTE3, SKCIIEPHMEHT TI0 MPOBEPKE TUIOTE3, 00BSICHEHHE HA0III0]aeMOT0
sBiieHus. Onucanye GU3NYECKUX SIBICHUN C IOMOIIbIO MOJIENEH.

JleMoHCcTpanuu.
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MexaHn4yecKue, TeTUIOBbIE, JIEKTPUIECKHe, MarHUTHBIE, CBETOBbIE siBNeHus. Duznueckue nmpuOOpsI U
MpoLeAypa MPSIMBIX U3MEPEHHIA aHAIIOTOBBIM U II(PPOBBIM IPUOOPOM.

JlabopaTopHbie padoThI U ONbITHI.

Omnpenenenre IeHBI IEJICHNS MIKAIbl H3MEepUTENbHOro npubopa. M3mepenne paccrosuuii. Msmepenue
o0BéMa xuakocTH M TBEpAoro Tema. OmpepeneHue pa3MepoB Manbix Ten. M3mepeHne TemmepaTypsl Hpu
MIOMOIIM JKUAKOCTHOTO TEpMOMETpa M JaTuuka TemrepaTypsl. [IpoBeneHue wuccienoBaHMs IO TPOBEPKE
TUIOTE3bI: JAIBHOCTD MOJETA MAPUKa, MYIEHHOTO0 TOPU30HTANBHO, TeM OO0JIbIIIe, YeM OOJIbIIe BEICOTA MYCKa.

IlepBoHayabHBIE CBEACHUS O CTPOCHUM BellecTBA.

CtpoeHue BemecTBa: aTOMBI 1 MOJIEKYJIBI, UX pa3Mepbl. OTbBITH, JOKa3hIBAIOIIHNE JUCKPETHOE CTPOSHHUE
BemlecTBa. JBmwkeHne vactul] BeniecTBa. CBA3b CKOPOCTH JABIMIKEHHUS YacTHIl C TemmepaTypoll. bpoyHoBckoe
nBrkenne, muddysusa. B3amMozaelcTBre YacTHIl BEIIECTBA: MPUTSDKEHHE W OTTAIKWBaHWE. ATperaTHbIe
COCTOSIHHSI BEIIIECTBA: CTPOSHHE Ta30B, KHUAKOCTEH M TBEPABIX (KPUCTAILUTMYECKHUX) Tell. B3anMOCBs3b MEXTy
CBOMCTBaMHU BEILIECTB B pa3HBIX AarperaTHbIX COCTOSIHUAX W HUX aTOMHO-MOJIEKYJSPHBIM CTPOEHHEM.
OcoOEeHHOCTH arperaTHbIX COCTOSIHUN BOABIL.

JdemoHcTpanuu.

Habmonenue OpoyHoBckoro nBwxkeHus. HaOmonenme anddysun. HaGmonenue —siBIeHHH,
OOBSICHAIOMINXCA NPUTSDKEHUEM HITH OTTAIKHBaHUEM YaCTHIL BEIIECTBA.

JlaGopaTopHble paGoThbI U ONBITHI.

OrneHka muamMeTpa aToMa METOIOM PsIoB (¢ UcHoiab3oBaHueM Qororpaduit). OMBITH 0 HAOIIOJECHHUIO
TEIUIOBOTO paciIMpeHus ra3oB. ONBITH 0 OOHAPYKEHHUIO JEHCTBUS CHUII MOJICKYJISIPHOTO MIPHUTSKEHUSL.

JIBH:KeHHE U B3aUMOAeHCTBHE TeJl.

MexaHnnyeckoe IBHKEHUE. PaBHOMEpHOE U HEpaBHOMEpHOE NBHKeHUE. CkopocTh. CpeHss CKOPOCTh
IIpM HEpaBHOMEPHOM [IBIKEHHUU. Pacuér myTW W BpeMeHH JABIDKEHUS. SIBIeHHe MHepUMH. 3aKOH HHEPIHU.
BzaumoneiicTBue Ten Kak MpUYMHA U3MEHEHUsI CKOPOCTHU ABWKEHMS Tel. Macca Kak Mepa MHEPTHOCTH Teja.
[TnotHOCTH BemecTBa. CBs3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ] B equHHIe 00néMma BemecTBa. Cuia Kak
XapakTepucTuka B3aumozeWcTBus Ten. Cuna ympyroctd u 3akoH ['yka. M3MepeHue cuibl C TOMOIIBIO
IUHaMoMeTpa. SIBieHue TATOTeHHs M cwia TsokecTw. Cuila TsKeCTHM Ha JApYyrux IUlaHeTax. Bec Tena.
HesecomocTs. CrnokeHUE Cui, HAIPaBICHHBIX MO ONHOM mpsMo. PaBHomelcTByromas cui. Cuna TpeHHS.
TpeHue cKoNbKEHUS U TpeHUE MOKos. TpeHre B MpUpPOAE U TEXHUKE.

JdemoHcTpanuu.

HabOmromenne MexaHMYeCKOTO ABIDKEHHS Tena. M3MepeHue CKOpOCTH TPSMOJMHEHHOTO BMYKCHUS.
HaOmonenue siBenust mHepiun. HaOmoeHne W3MeHEeHUsI CKOPOCTH TpH B3auMozeiicTBun Ten. CpaBHEHHE
Macc 10 B3auMoAeHCcTBHIO Tel. ClIoKeHHE CHJI, HAITPaBJIEHHBIX 110 OJHOM MPSMOH.

JlabopaTopHble paGoThI U ONBITHI.

Omnpe/ieneHne CKOPOCTH PaBHOMEPHOTO ABWKEHUS (MIApUKa B YKHIKOCTH, MOJIEIH AIIEKTPUIESCKOTO
aBTOMOOMIIS M Tak janee). OnpenereHne cpeHeld CKOPOCTH CKOJIBXEHHs OpycKa WIIM IIaphKa MO HAKJIOHHOW
miockocTH. OmnpeneneHne MIOTHOCTH TBEPIOro tena. OmbITh, JeMOHCTPUPYIOIINE 3aBUCHMOCTh PACTKEHHS
(medopmanu) MPYKUHBI OT TPHIOKEHHOW CHIBL. OIBITHI, JAEMOHCTPUPYIONIAE 3aBUCHMOCTH CHIIBI TPEHUS
CKOJIBXEHUS OT Beca Tela U XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEH.

JdaByienne TBEpPABIX TeJl, })KUAKOCTEH U ra3os.

HaBnenue. CriocoObl YMEHBIIIEHUS M yBEIMUEHUS NaBlieHus. J[aBiieHue raza. 3aBHCHMOCTD JIaBJICHUS
raza ot oObéma, Temrieparyphl. llepemada maBneHus] TBEPABIMH TENaMH, JKUIAKOCTAMHA W Ta3aMHU. 3aKOH
[Mackans. [THeBMaTH4eckre MAaIMHBI. 3aBUCHUMOCTh JABJICHHS JKUIAKOCTH OT TIyOWHBI ['MIapocTaTHyecKuii
napajokc. CooOraroniuecss cocyapl. ['uapaBiuyeckue MexaHu3mbl. ATMmocepa 3emiidm U arMochepHoOe
napnenue. lIpuuuHbl cymecTBoBaHMs Bo3LymHON o6onoukn 3emwsn. Oneitr Toppuuerun. M3mepenue
aTMoc(hepHOTO NaBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI Haj ypoBHeM Mops. [IpuGopsr
UISs u3MepeHus: atMocepHoro namieHus. [leiicTBHe XHAKOCTH W Ta3a Ha TOTPYKEHHOE B HHUX TeEJO.
Brrrankuparomas (apxumesioBa) cuia. 3akoH Apxumena. [InaBanue Ten. Bo3zmyxomnasanue.

JleMoHCTpanuu.

3aBHCHMOCTh JaBlieHHsI Ta3a OT TemmepaTypsl. llepegaua maBieHHS JKUAKOCTBIO W Ta30M.
CooOrraromyecs:  cocyasl. ['mapaBinudeckuii npecc. [IposiBieHne AeHWCTBHS aTMOC(HEPHOTO JIaBJICHUS.
3aBHCHUMOCTD BBITAJIKMBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHON YacTH TeNa M IUIOTHOCTH KUAKOCTH. PaBeHCTBO
BBITAJIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM KUAKOCTH. Y CIIOBHE TUTABAHMS TEJN: IJIaBaHUE WIIM TIOTPY>KEHHE Tell
B 3aBHCHMOCTH OT COOTHOIIEHHS IJIOTHOCTEH TeJa U *KHUIKOCTH.

JlaGopaTopHble paGoThl U ONBITHI.

HUccnenoBanne 3aBUCMMOCTH Beca Teja B BOAE OT 00bEMa MOTpyKEHHOH B >KUAKOCTH YACTH Tela.
Onpenenenne BBITAJKWBAIONIEH CHIIBL, JEHCTBYIOLIEH Ha Teno, MOTPyKEHHOE B KHUIKOCTh. lIpoBepka
HE3aBHCHMOCTH BBITAJIKMBAIOLIEH CHIIBI, AEUCTBYIOIIEH Ha TEJIO B MXHUAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCHUMOCTD BBITAJIKUBAIOIICH CHJIBI, AEHCTBYIOIIEH Ha TeNO B JKMIKOCTH, OT 00bEéMa
MOrPY>KEHHOM B JKMJKOCTh YacTH Tella M OT IUIOTHOCTH >KUAKOCTH. KOHCTpyMpoBaHHWE apeoMeTpa Wid
KOHCTPYHMPOBAHUE JIOAKHU U ONPEAEIICHUE €€ TPy30I0bEMHOCTH.

Pabota u MoIHOCTB. DHeprus.
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Mexannueckas padora. MomHocTs. [IpocTeie MeXaHHM3MBI: pbIYar, OJOK, HAKJIOHHAS IUIOCKOCTb.
IIpaBuno pasHOBecusi pbruara. IlpuMeHeHue mpaBuia paBHOBECUS pbluara K OJIOKy. «30JI0TOE INPaBHIIO»
Mexanuku. Koaddumuent nonesnoro neiicrust (nanee — KI1/1) npocteix mexanu3moB. [IpocTeie MexaHU3MBI B
ObITy U TexHHKe. MexaHuueckas sHeprusi. Kunernueckass u noteHuuanbHas 3Heprusi. IIpeBpaliieHue ogHoro
BUJIa MEXaHMUYECKON 3HEPIUHU B IPYroi. 3aKOH COXPAHEHUS SHEPIUH B MEXAHUKE.

JdeMoHcTpanuu.

IIpumMeps! TPOCTHIX MEXAHU3MOB.

JlaGopaTopHble paGoThI U ONBITHI.

OmnpeneneHue pabOTHl CUNIbl TPEHHsS NP PABHOMEPHOM JABWXKEHHH Tejla II0 TOPU30HTAIBHOU
noBepxHocTH. ccnemoBanue yciaoBuid paBHoBecus phruara. Msmepenue KIIJI HakiIOHHOW MIIOCKOCTH.
N3yueHue 3ak0Ha COXpaHEHUSI MEXAHUUYECKON SHEPTUU.

COJEPXAHUE OBYYEHUS B 8 KJIACCE.

TenJioBble ABJICHHUS.

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKONH TEOpUH CTPOEHHUs BelecTBa. Macca u pa3Mepsl
aTOMOB U MOJIeKyJl. OmbIThI, MOATBEPKAAIOIINE OCHOBHBIEC IOJIOKEHHUS MOJIEKYJIIPHO-KUHETHYECKOH TEOpUH.
Mogenu TBEPIOTO, KUAKOTO M razo00pa3HOro cocTosHWi BemlecTBa. Kpucramnmueckue n amopdHbie Tena.
OOBsicHeHHE CBOKMCTB T'a30B, KUAKOCTEH W TBEPABIX TENl HA OCHOBE MOJOKEHUI MOJIEKYJISPHO-KHHETUYECKOM
teopun. CMaunBaHrEe M KaOWUIApPHbIE sBJICHUS. TemnoBoe pacimiupeHue u cxarue. Temneparypa. CBsi3b
TEMIIEPAaTypbl CO CKOPOCTBIO TEIUIOBOIO [BMXKEHHUS 4YacTHL. BuyTpennsas sHeprus. CrnocoObl H3MEHEHHS
BHYTpPEHHEH SHEpPTUU: TeIulonepenadya M COBeplleHHe padoThl. Buipl Temnonepenaud: TEMIONPOBOAHOCTS,
KOHBEKLHSA, 3ydyeHrne. KommuecTBO TEIUIOTHL. YelbHasi TEIIOEMKOCTh BellecTBa. 1emIo00MeH U TeIoBoe
paBHOBecHe. YpaBHEHHE TemoBoro Oananca. IlmaBieHune M OTBepJeBaHHWE KPUCTAUIMYECKUX BEIECTB.
VYaeneHas Temiora ruiaBieHus. [lapooOpaszoBanue u koHneHcanus. Mcnapenue. Kunenue. Y aenbHas TemioTa
napooOpa3oBaHusl. 3aBUCHMOCTb TeMIEpaTypbl KUIMEHUSI OT aTMOC(EpPHOro NaBiieHHs. BiakxHOCTh BO3ayXa.
DHeprus TOIUMBA. Y IeibHas TeruoTa cropanus. [lpuHnmmer pabotsl TernoBbix apurateneit KIIJ[ temmosoro
nBurarens. TernoBble ABUraTeNd U 3alluTa OKpY’Karolleil cpepl. 3aKOH COXpaHeHHs U MpeBpallleHus] SHEPIUU
B TEIUIOBBIX MPOIIECCaX.

JdeMoHcTpanum.

HabGmronenue 6poyHoBckoro nerxeHus. Habmonenne nuddysun. Habnaronenne siBineHnid cMaduBaHUS
W KanwULIpHBIX siBIeHUH. HalOmogeHue TemaoBoro pacmmpeHus Tei. V3MeHeHHWe [aBiieHUsl Taza IpH
U3MEHeHnH 00BEMa M HarpeBaHMM WIM OXJaxzaeHuH. IIpaBuna wu3MepeHHs TemIepaTypbl. Buabl
tertonepenaayn. OxnaxzaeHue Npu coBepiieHHH padoTsl. HarpeBanue mpu coBepiieHMH pabOTbl BHEIIHUMH
cunamu. CpaBHEHHE TEIIOEMKOCTEH pa3NiyHbIX BemlecTB. Habmronenune kunenusi. Habmromenne mocrosiHCTBa
TEeMIIEPATyPhI MIPH MJIaBIeHUN. MOIeNH TEIUIOBBIX IBUTaTENeH.

JlaGopaTopHble paGoThbl U ONBITHI.

OnbITel 110 OOHAPYKEHUIO NEHCTBUSL CHJI MOJIEKYJSIPHOIO NPHUTSHKEeHUS. ONBITHI MO BBIPAIIMBAHHIO
KpUCTAJUIOB MOBapeHHOW coimu wiu caxapa. OnbITel MO HaONIOAEHHIO TEIUIOBOTO pAaCIIMPEHHs Ta30B,
XKHUIKOCTeH U TBEPABIX Tenl. OnpeneneHue JaBieHus Bo3ayxa B OamioHe mmnpuna. OnbITh, AEMOHCTPUPYIOIIUE
3aBUCHUMOCTh JaBJICHHS BO3/AyXa OT ero oO0béMa M HarpeBaHMs WINM OXJaxIeHWs. lIpoBepka TrHIOTE3bI
JUHEHMHON 3aBHCHMOCTH JUIMHBI CTOJIOMKAa >KMIKOCTH B TEPMOMETPHYECKOH TpyOKE OT TeMIleparypsbl.
Habmonenne n3MeHeHUs] BHYTpEHHEW SHEpruM Tejla B pe3yibTaTe TeIulonepenadd W paOboThl BHEIIHUX CHIL
HccnenoBanue siBneHus TemI000MeHa IpU CMEIIMBAHUH XOJIOAHON U ropsiueil Boabl. Onpesenenue KonuyecTBa
TEIUIOTHI, TOJXYYEHHOTO BOJOW NpH TEIJIOOOMEHE C HarpeThiM MEeTaNTH4eCKUM IIuHApoM. OmpenencHue
yIeapbHON TerutoéMKOCcTH BemlecTBa. lcciemoBanue mporecca ucnapeHus. OrmpeneieHne OTHOCHUTENbHOM
BIIQ)KHOCTH Bo3ayxa. Onpeenenne yaeaIbHON TEIUIOTHI TUIABICHHUS JIba.

DJIeKTpHYeCKHe U MATHUTHBIE SIBJICHUSI.

Onektpu3anusi Tel. J[Ba poaa 3IEKTPUUECKUX 3apsmoB. B3ammonelcTBHE 3apsOKCHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTH CHIIBI B3aMMOJACHCTBHSA 3apsSHDKEHHBIX TEJT OT BEJIMYMHBI 3apsiIOB M PACCTOSHHS MEXKIY
Tenamu). OlekTpudeckoe mone. Hanpssk€HHOCTh snekTpuueckoro mois. [IpuHIMO — cyneprno3uuuu
JNEKTPUYECKUX TMoyiel (HAa KauyeCTBEHHOM YypoBHE). HocuTenum sieKTpudeckux 3apsAfoB. DIEeMEHTapHBIA
anexkTpuueckuii 3apsan. CtpoeHne atoma. [IpOBOJHMKHM M TUANIEKTPUKH. 3aKOH COXPAHEHHS SJIEKTPUIECKOTO
3apsaaa. DIEKTPUIECKHI TOK. Y CIIOBHUS CYIIECTBOBAHUSA 3JIEKTPUUECKOrO TOKa. VICTOUYHMKHN MOCTOSHHOIO TOKA.
JleificTBHS 3MEKTPUYECKOro TOKa (TEMJIOBOE, XUMHYECKOE, MArHUTHOE). DJIIEKTPHUYECKUHA TOK B KUAKOCTAX U
razax. OnekTpudeckas uenb. Cuia Toka. OJekTpuueckoe HampspkeHne. CONpOTHBIEHHE IPOBOJHHKA.
VY aensHOE CONpPOTUBIEHHE BellecTBa. 3akoH Oma mis ydacTka nenu. IlocrienoBaTenbHOE M MapaljiesibHOE
COeAMHEHHE NPOBOAHMKOB. PaboTa 1 MOIIHOCTE 3JeKTpHUUecKoro Toka. 3akoH xoyns—Jlenna. Dnextpuueckue
LeNd W MOTpedwuTenHu >SJeKTpuyeckoi sHepruu B ObiTy. KopoTkoe 3ambikanue. I[locTOSHHBIE MarHWTHI.
BsaumogeiicTBue MOCTOAHHBIX MarHUTOB. MarHuTHoe mnojie. MarHuTHoe mosie 3eMJIM M €ro 3HauyeHue s
*u3HU Ha 3emie. OnbIT Opcreaa. MarHUTHOE MOJIE MIEKTPUUECKOro Toka. [IpuMeHeHne 3JIeKTpOMarHiuToB B
TexHHKe. JIeCTBME MarHUTHOTO IIOJII Ha TPOBOAHUK C TOKOM. OJEKTPOJBHUTATENh IOCTOSHHOTO TOKA.
Hcnonp30oBanue IIEKTPOABUTATENICH B TEXHHUECKHUX YCTPOMCTBaX U Ha TpaHcmopte. OnbITel Papanes. SBieHne
aneKkTpoMarHuTHOW WHAyKuuu. IlpaBuno Jlenna. Dnekrporenepatop. CrnocoObl MOMyYeHHs 3IIEKTPUYECKOH
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SHEPruu. DIEKTPOCTAHLIUHN HA BO30OHOBIISIEMbIX HCTOUYHUKAX SHEPIUU.

JdemoHcTpanuu.

OnexTpu3auusa Tena. JBa poaa 3NIEKTPUUECKHUX 3apsAloB W B3aUMOJICHCTBHE 3apsKEHHBIX Tedl.
VYcTpolcTBO U JeiicTBUE 3IIEKTPOCKoma. DJIEKTpocTaTHYecKasi MHAYKIUA. 3aKOH COXPaHEHUS IEKTPUUECKUX
3apsifoB. [IpOBOJHUKN U AURIIEKTPUKU. MOAETUPOBAaHUE CHUIJIOBBIX JIMHUM 3JIEKTpUYECKOro mossi. McTouHuKU
MOCTOSSHHOTO TOKa. [IeHCTBHS 37EKTPHUYECKOrOo TOKa. OJIEKTPUYECKMH TOK B JKHUIKOCTH. ['a30BBIN paspsn.
W3mepenne cuibl Toka ammnepMerpoM. M3MepeHue 3IeKTpUYEcCKOro HampsKeHHs BONbTMETpoM. Peoctar u
MarasuH CONpPOTUBJICHUI. B3anMoaeiicTBUE MOCTOSHHBIX MAarHuToB. MOJEIUMPOBAaHHE HEBO3MOXHOCTH
pa3zerneHus MOJIICOB MarHuTa. MoJenupoBaHne MarHUTHBIX IOJIEH MOCTOAHHBIX MarHUTOB. OmeIT Dpcrexa.
MarautHoe 1ofi€ TOKa. OJEKTpOMarHuT. JleWcTBME MArHUTHOTO TOJds Ha TPOBOJHHUK C TOKOM.
OJeKkTpoABUraTenb IOCTOSHHOIO ToKa. lcciaenoBaHue sBIEHHS HIIEKTPOMArHUTHONM HMHAYKUUH. OIIBITHI
@apanesi. 3aBUCUMOCTb  HANpaBJICHUs HMHAYKIHMOHHOTO TOKa OT YCJIOBHMH €ro BO3HHUKHOBEHHMS.
OneKTpOoreHepaTop NOCTOSIHHOTO TOKA.

JlabopaTopHble paGoThI U ONBITHI.

OnbITel MO0 HAOJMIOAEHHUIO JIEKTPU3ALMM Tell MHAYKUMEH M IpHU COnpuKocHOBeHMH. McciemoBanue
JEHCTBUS AIIEKTPUIECKOTO TOJSI Ha MPOBOAHUKU M AURIIEKTpUKU. COOpKa M mpoBepka paboThl IEKTPUIECKOM
LIENU TIOCTOSIHHOTO TOKa. 3MepeHue u perynupoBaHue CHIbI TOKa. MI3MepeHne u perynupoBaHie HapsyKeHUs..
HccnenoBanne 3aBUCHUMOCTH CHIIBI TOKa, HWAYIIETO 4YEpe3 PE3UCTOpP, OT CONPOTHBICHUS PE3UCTOpA H
HalpspkeHuss Ha pesuctope. ONBITH, IEMOHCTPHPYIOIIUE 3aBUCHUMOCTH DIEKTPHYECKOTO CONPOTUBIECHHSA
MIPOBOIHUKA OT €ro JJIMHBI, IJIOLIAAM TOMEpPeyHOoro ceueHus W Marepuaina. IlpoBepka mMmpaBuiia CIOXKEHUS
HaIpPsDKEHUH TPU MOCIEI0BATEIPHOM COSIUHEHNH JBYX PE3UCTOpOB. IIpoBepka mpaBmiia Ui CHIIBI TOKA MIPH
napajyieIbHOM COEIMHEHUH pe3ucTopoB. OmpeneneHue pabOTHI AIEKTPUUYECKOTO TOKA, HIYLIETO Yepes3
pesuctop. OrmpeneneHne MOIIHOCTH 3JIEKTPUYECKOr0 TOKa, BblAesieMON Ha pesucrope. MccnemoBanue
3aBHCHMOCTH CHJIBI TOKa, HAYIIETO Yepe3 JIaMIIOuKy, OT HanpsbkeHus Ha Hel. Onpenenenue KIIJ1 narpesarens.
HccnenoBanne MarHMTHOTO —B3aUMOJCHCTBHS IOCTOSHHBIX MAarHWUTOB. V3ydeHWE MarHMTHOTO TOJIA
MOCTOSIHHBIX MArHUTOB TIPU UX 00bEIMHEHUU U pa3zaeicHuu. VccnenoBanre 1eHCTBUS SJIEKTPUUECKOTO TOKA Ha
MarHuTHYI0 CTpenKy. ONbBITH, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KAaTyIIKU C TOKOM U
Mar"ura OoT CHJIbI TOKa ¥ HallpaBJICHHUs TOKA B KaTylIke. 3ydeHue neiicTBHA MarHUTHOTO NTOJI HA IPOBOJHUK C
tokoM. KoHcTpympoBanmne n m3ydeHue paboTel anmektponsurarerns. M3mepenue KIIJ[ snexTpoaBuraTensHOM
ycTaHOBKU. OMBITHI MO HCCIIEAOBAHUIO SIBJICHMS 3JIEKTPOMArHUTHOM WMHIYKIMU: HCCIIEOBAHHWE H3MEHEHMH
3HAYECHMS] U HAPaBIECHNS HHAYKINOHHOTO TOKA.

COJEP)KAHUE OBYYEHMUS B 9 KIIACCE.

Mexannyeckue siBJIEeHHS.

Mexanndeckoe aBmwkeHue. MatepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIHHOCTh MEXaHHUECKOTO
IBWKEHHA. PaBHOMEpHOE MpsIMOJIMHEHHOE BIKeHHE. HepaBHOMEpHOE NpsAMonuHeHoe nBuxkeHne. CpenHss 1
MIHOBEHHAs! CKOPOCTh T€Na NP HEPAaBHOMEPHOM JBM)KEHUU. Y CKOpeHHE. PaBHOYCKOpEHHOE MPSIMOIMHEHHOE
newxenne. CpoOomHoe maneHue. OmnbiTel [Nanmmiies. PaBHOMepHOe ABIXKEHHE 1O OKpyxHOCTH. Ilepuon u
yacrora oOpameHus. Jluneiinas u yrinoBast ckopoctd. lleHTpocTpemutensHoe yckopeHue. IlepBriii 3akoH
Herorona. Bropoii 3akon Hetorona. Tpetnit 3akoH Hetotona. IlpuHiun cynepnosunnu cui. Cuma ynpyrocry.
3axoH ['yka. Cuia TpeHus: CHila TPEHUS CKOJBKEeHUS, CHJIa TPEHUS ITOKOs, IpyTrue BuAbl TpeHus. Cuiia TsHKeCTH
W 3aKOH BCEMHUPHOT'O TSATOTEHHS. Y CKOpeHue cBoboaHoro najgeHus. [pmwkenne miaHet Bokpyr Connia. [lepsas
KocMHYecKas ckopocTb. HeBecoMmocTs u neperpy3ku. PaBHoBecre martepuanbHONW TOUKH. AOCOIIOTHO TBEPIOE
Te0. PaBHOBecHE TBEPIOIO Teja € 3aKPEIIEHHON OChbIO BpalleHus. MoMeHT cuibl. LlenTp TsoxecT. mimyibe
Tena. M3menenwe wummynbca. Mmmynbe cumbl. 3aKOH COXpaHEHHs HMITyJibca. PeakTHBHOE JBM)KEHHE.
Mexanunueckast paboTta ¥ MOIIHOCTb. PaboTa cui TsKecTH, ynpyroctd, TpeHus. CBs3b SHEpruu M paboThI.
[loTeHnmanbHasg SHEpPrusl Tena, MOJHATOrO HaJA IMOBEPXHOCTHIO 3eMiM. lloTeHIManmpHas 3HEprus CHKaTou
npyxuHbl. Knnetndeckas sHeprusa. Teopema O KMHETHYECKOW SHEPrHH. 3aKOH COXPAHEHHS MEXaHHYECKOU
SHEPTHH.

JleMoHCTpanuu.

HabmroieHne MexaHU4eCcKOro JIBHXKEHHSI Tela OTHOCUTENFHO Pa3HbIX Tell orcuéra. CpaBHEHUE MyTeH 1
TPaeKTOPHUI ABIKEHHUS] OJHOTO M TOTO JK€ Tela OTHOCHUTENIbHO Pa3HBIX Tell oTcuéra. M3mepeHue cKopocTH u
YCKOpEHHUsS MpPSAMOJMHEMHOrO JABMKEHUA. VccnenoBaHue IPU3HAKOB PAaBHOYCKOPEHHOTO  JIBUKECHHS.
HaGmonenne nBwkeHHs Tena Mo OKpYXHOCTH. HabOmioneHne MexaHWYecKHX SBICHWH, MPOUCXOISIINX B
cucteme orcuéra «Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBHKCHUU OTHOCHTEIbHO KaOMHETa (hU3UKH.
3aBHCHUMOCTb YCKOPEHUS Tela OT MacChl Tejla M JIeHCTBYIOLIer Ha Hero cuiibl. Habmoienne paBeHcTBa CHIl IPH
B3auMozeiicTBUN Ten. VI3MeHeHHe Beca Telna IpU YCKOpPEHHOM JBIKeHHMH. [lepemadua wummynbca mpu
B3auMoJieiictBun Ten. [IpeoOpasoBanus SHepruM TpH B3auMojeircTBuu Tell. CoXpaHeHHEe HMITYJbca IpH
HeynpyroM B3auMoneicTBuu. CoxpaHeHHE HWMIYNbca MpH a0COMIOTHO YOPYIOM — B3aMMOJCHCTBHUM.
Habnronenne peaktuBHOro apwxkeHus. CoxpaHeHHE MEXaHMYECKOH BHEPruu NpU CBOOOIHOM IaJCHUHU.
CoxpaHeHre MEXaHUYEeCKOH SHEPTUH TP JABIKEHUH TN MO AEWCTBUEM NPYKUHBL.

JlaGopaTopHble padoThI U ONBITHI.

KoHncTpynpoBanue TtpakTa i pasrOHa M JAJbHEHIIEro pPaBHOMEPHOTO IBM)KEHHSA IIApUKa WIN


mailto:mbousoshvoskr@sakhalin.gov.ru
http://shkolavoskr.ru/

tenexku. OmnpeneneHue cpenHeil CKOPOCTH CKOJBKEHHMA OpycKa WM JBW)KEHHs IIapuKa II0 HAaKJIOHHOMN
wiockocTH. OnpezneneHue YCKOPEHMs Tejla IPU PaBHOYCKOPEHHOM JBIMKEHMU IIO HAKIOHHOM IJIOCKOCTH.
HccnenoBanre 3aBUCMMOCTU MYTH OT BPEMEHHU MPHU PaBHOYCKOPEHHOM ABIKEHHM 0€3 HayaJllbHOW CKOPOCTH.
IIpoBepka rumoressl: eciy NpU PaBHOYCKOPEHHOM IBHKCHMU 0€3 HauyaJlbHOW CKOPOCTHU IIyTH OTHOCSTCS Kak
PsiA HEYETHBIX YMCEN, TO COOTBETCTBYIOIIUE NMPOMEXYTKH BPEMEHH OAMHAKOBHI. VcciemnoBaHue 3aBUCHUMOCTH
CHJIBI TPEHHUS CKOJNBKEHHS OT CHIIBI HOpMaJbHOTO fAaBieHus. OmpeneneHne KodpQUIUEHTA TpeHHS
cronmkeHus. OmpeneneHue KECTKOCTH NpyxHUHBL. OmpeneneHne paboOThl CHIIBI TPEHHS NMPH PaBHOMEPHOM
JBIDKEHUHU TeJla 10 TOPU30HTAIbHON NoBepxHOCTU. OmpeneneHue padoThl CHIIbl YIIPYTOCTH IPU OABEME Ipy3a
C MCIOJIb30BaHMEM HETIOABMKHOTO U IIOABHXHOIO OJIOKOB. M3yueHne 3akoHa COXpaHEHUs 3HEPTHH.

Mexann4yeckne KoJjieOaHUS ¥ BOJIHBI.

Konebarensnoe npwxenune. OCHOBHBIE XapaKTEPUCTHKM KOJICOAHWI: MEpuo[], 4acToTa, aMIUIUTYAA.
Marematndeckuii W TPYKHHHBIA MasTHUKH. [IpeBparnenne sHepruM TpU KOJIEOATETHPHOM [BIKCHHH.
3aryxaromue Kosnebanus. BoiHyxkneHnole koneOanus. Pezonanc. Mexanuueckne BonHBL. —CBOHCTBa
MexaHW4yeckux BoJIH. IIpononbHble M monepeuHble BOJIHBL JlJIMHA BOJHBI U CKOPOCTh €€ pacHpOCTpaHEHHS.
MexaHuueckre BOJHbI B TBEPIOM Tej€, CEHCMHYECKHE BOJHBL. 3BYK. I'pOMKOCTH 3ByKa M BBICOTA TOHA.
Ortpakenue 3Byka. IHQpa3ByK U yIbTPa3BYK.

JdeMoHcTpanuu.

HabGmronenne xonebaHWit Tem TOM AEWCTBHEM CHIIBI TSXKECTH W CWIIBI ympyroctu. HaOmromenue
KonebaHuil rpy3a Ha HUTH W Ha npyxuHe. HaOmoneHue BBIHYKIEHHBIX KoJeOaHMH M pe30HaHCA.
PacnipocTpanenne npooTbHBIX 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 |
nepuojia KoyebaHui MpyKMHHOTO MasiTHUKa VccineqoBaHue 3aBUCUMOCTH TIEpHO/a KOJIeOaHUH MOBEIIEHHOTO
K HUTHU I'py3a OT JUIMHBI HUTH. VccienoBaHue 3aBHCUMOCTH IEPHOAA KOJEOaHWN MPY)KUHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCHMOCTH MEpHOa KojeOaHu TPpy3a, MOJIBEIICHHOTO K HUTH, OT MAacchl rpys3a.
OmBITHI, IEMOHCTPUPYIOIIME 3aBHCUMOCTh Tepuoja KojaeOaHWi MpYKMHHOTO MasTHHKA OT Macchl Tpy3a H
XKECTKOCTU MPYXHUHBL. M3MepeHne yckopeHHs: CBOOOJHOTO MaACHUSL.

DJIEKTPOMATHUTHOE 10JIe M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE MoJje. DJIEKTPOMarHUTHbIE BOJHBL. CBOWCTBa 37eKTpOMarHuWTHBIX BoyiH. lllkama
3JIEKTPOMAarHUTHBIX BOJIH. McIIonb30BaHUE 3JEKTPOMArHUTHBIX BOJIH JUIsI COTOBOW CBSI3U. DJIEKTPOMAarHUTHAS
npupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOIICTBA CBETA.

JdeMoHCcTpanuu.

CBoiicTBa 3J€KTPOMarHUTHBIX BOJIH. BoJIHOBBIE CBOIICTBA 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. lIpenoMienne cBeta. 3akoH
npenomiieHus: cBeTa. [lonmHoe BHYTpeHHee OTpakeHHe cBeTa. lcmonb3oBaHHWE IIOJIHOTO BHYTPEHHETO
OTpa)KCHUsI B ONTHUYECKUX cBeToBonax. Jlmuza. Xonx mydedd B nmH3e. Onrudeckas cuctema (oToammapara,
MHUKpPOCKOIIA W TejlecKomna. 171a3 Kak onTHyeckas cucTeMa. bIu3opykocTh M JalbHO30PKOCTH. Pasnoxenue
6emnoro cera B ciekTp. OnbiThl HhtoToHa. Cllo)KeHNe CIeKTpalibHBIX IIBETOB. Jlucnepcust cBeTa.

JdemoHcTpanuu.

IIpsmonuueliHoe pacnpocTpaHeHue cBeta. Otpaxkenue csera. [lomydyeHue n3o0pakeHUH B IIOCKOM,
BOTHYTOM M BBIIYKJIOM 3epkaniax. llpenomnenue cBera. Onrtudeckuil cBeToBoa. Xoa Jydedl B coOuparomeit
nrH3e. X0 ydel B paccemBaromieli uHze. [lomydenne n300paxkxeHuit ¢ moMoIIbio 3. [IpuHIUT AeCTBIS
¢doroanmnapaTa, MUKpOCKona U Teneckona. Mogaens riasza. Pasnoxenue Oenoro ceeta B crnektp. lloxydenue
0eJoro cBeTa MpH CIIOKEHUU CBETA Pa3HBIX LBETOB.

JladopaTopHble paGoThI U ONBITHI.

HccnenoBanne 3aBUCHMMOCTH yIJla OTPaK€HHS CBETOBOTO Jy4a OT yriia mnazeHud. M3ydeHwue
XapaKTepUCTUK M300pakeHHs MpeAMeTa B TUIOCKOM 3epKaie. McciaeqoBanue 3aBUCHMOCTH YIjla MPeOMIICHHS
CBETOBOTO JIy4a OT YIJla MaJEHHS Ha TPAHUIE «BO3AyX—CTekio». [lomyueHme m300pa’keHUIl C MTOMOIIHIO
cobupatoiieit muH3bl. Onpenerenne (HOKYCHOTO PACCTOSIHUS M ONTHUECKON CHITbI COOMPArOIeH JIMH3bI. OIbIThI
0 Pa3JIOKEHHIO 0esIoro cBeTa B ceKTp. OMBITHI 10 BOCHPUSATHIO LIBETA MPEIMETOB NPH UX HAOJIOJEHUN Yepes3
LBETOBBIC (PMIIBTPHI.

KBaHTOBbBIE AIBJIEHHUS.

OmnsiTel Pesepdopaa u mnanerapuas moaens aroma. Mogens aroma bopa. Mcnyckanue u norsorienue
cera atomMoM. KBautbl. JluneituaTtolie crektpbl. PagmoakTuBHOCTH. Anbda-, OeTa- W TaMMa-u3Iy4deHUs.
Crpoenue aromHoro snapa. Hykmonnas monens aToMHOro Aapa. M3otomsl. PagmoakThBHBIE NpeBpalieHus.
Ilepuon nonypacnana aTOMHBIX siAep. SAnepHble peaky. 3aKOHbI COXPaHEHUS 3apJ0BOTO U MacCOBOTO UHCEI.
OHeprus cBs3uW aTOMHBIX saep. CBiA3p Macchl W 3Hepruu. Peakunu cuHTe3a W AeneHus anep. Mcrodynuku
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sueprun ComHIa u 38E31. SmepHas sHepreTrka. JleicTBHs pagioaKTUBHBIX U3TyUYEeHNUN Ha )KUBBIC OPTaHU3MBI.

JdemoHcTpanuu.

CriexTpbl m3nydeHuss W nornomeHusa. CrekTpbl pazauyHbiX ra3oB. Crektp Bopopona. HaOmionenue
TpekoB B Kamepe Bmibcona. Pabora cu€Tumka HOHUBHMPYIOMMX W3IyYeHUH. Perucrparus w3mydeHUS
MIPUPOIHBIX MUHEPAIIOB U MTPOIYKTOB.

JlabopaTopHble paGoThI U ONBITHI.

Habmiofgenue CIUIOIIHBIX W JIMHEHYATHIX CIIEKTPOB H3NydeHHs. lcciemoBaHue TPEKOB: U3MEpEHHE
SHEPTHUH YaCTHIIBI 10 TOPMO3HOMY ITyTH (110 (poTorpadusm). M3mepenne paarnoakTHBHOTO (OHA.

IoBTOpPUTENHHO-0000IAIOIINIA MOTYTB.

[ToBTOopHUTENbHO-0000MIAlOMMK  MOAYJ b TpeJHAa3HaYeH [Uig CUCTeMaTH3auud U 0000meHus
MIPEIMETHOTO COJEPKAHHUS M ONBITA NEATEIBHOCTH, MPHUOOPETEHHOTO MPH M3yYEeHUH BCEro Kypca (QU3WKH, a
TaKKe JJIs1 TOJTOTOBKH K OCHOBHOMY T'OCY/IapCTBEHHOMY dK3aMeHy 10 (Qu3uKe A 00ydJaroninxcs, BRIOPaBIINX
3TOT yueOHBId mTpeaMeT. llpu H3ydeHHMH AAaHHOTO MOAYJNS PEATU3YIOTCSA M CHCTEMAaTHU3UPYIOTCS BHJIBI
NeSITEIbHOCTH, Ha OCHOBE KOTOPBIX oOOecredYnBaeTcss JOCTIKEHHWE MPEeIMETHBIX W MEeTalpeIMETHBIX
IUIAHUPYEMBIX PE3yJIbTaTOB 00y4eHHs, GOPMHUPYETCS €CTECTBEHHO-HAYyYHAs! TPAMOTHOCTh: OCBOCHHE HAYYHBIX
METOAOB UCCIIECIOBAHUS SIBICHUN MPUPOABI U TEXHUKH, OBJIaICHIE YMEHUSIMH OOBIICHATh PU3MUYECKHE SBICHUS,
MpUMEHAS MOJy4YeHHbIE 3HAHMS, pelmaTh 33Jadyd, B TOM 4YHCIIE KAa4eCTBEHHBIE U 3KCIIEPHUMEHTANbHBIE.
[IpuHIHATMANEHO NEesTeTFHOCTHRIA XapaKTep AAaHHOTO MOJYJS pealu3yercs 3a CYET TOTO, 4TO OOydarollrecs
BEITIONHSIOT 33IaHUSA, B KOTOPBIX MM TIPEIJiaraeTcs: Ha OCHOBE IMOJYYCHHBIX 3HAHUU pacro3HaBaTh M HAYYHO
O6BHCH$1TB (1)I/I3I/I‘ICCKI/IC SIBJICHUS B Opr)Ka}OHICﬁ mpupoac u HOBCC}IHCBHOI\/'I JKM3HHU; UCIIOJIB30BaTh HAYYHBIC
METOJIBI WICCIEeNOBaHUS (U3NYECKUX SBICHWA, B TOM YHCIE IS MPOBEPKH THIIOTE3 W TOTYYCHHS
TEOPETHUYECKUX BBIBOJOB; OOBACHATH HAy4YHBIE OCHOBBI HamOOJee€ BAXKHBIX JOCTIIKCHHH COBPEMEHHBIX
TGXHOHOFHﬁ, HarpuMmep, MPaKTHYCCKOTO HMCIIOJIb30BaHUA PA3JIMYHBIX MCTOYHUKOB SHCPIrUM Ha OCHOBE 3aKOHA
npeBpamcHusd U COXpaHCHHS BCEX HU3BCCTHBIX BHUJOB 3HCPIUU. Ka)KIlaﬂ U3 TEM OAaHHOr'o MOAYJIA BKJIIOYACT
SKCIIEPUMEHTAIBEHOE HWCCIIEZIOBaHWE 0000Imaromero xapakrepa. Moaynp 3aBepiiaeTcs IPOBEICHHEM
JMArHOCTUYECCKOW U OLICHOYHON paboThI 32 KypC OCHOBHOTO 00IIEro 00pa3oBaHusl.

IInanmpyemble pe3yabTaThl 0ocBoeHNs (u3uKu (0a30BbIii YPOBEHb) HA YPOBHE OCHOBHOI'O 001Er0
o0pa3oBanus. V3yueHrne ¢u3nKu Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHWs HAMpaBICHO Ha JOCTHIKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

B pesynbrare usyueHus: (UMK Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHusl y oOydaromierocs: OyayT
c(hOpMHUPOBAHBI CIEAYIONINE JUYHOCTHBIE Pe3yIbTAaThl B YACTH:

1) naTpHoOTHYECKOro BOCIIMTAHMSI:
MPOSIBJIEHHE WHTEpECca K UCTOPHH U COBPEMEHHOMY COCTOSHHIO POCCHHCKOW (DPM3MUECKOW HAYKH; IICHHOCTHOE
OTHOUICHHUE K JOCTIKECHHUAM POCCUHCKHX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUS:
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B 00CYKJEHUH OOIECTBEHHO-3HAYUMBIX U ATHUECKUX MPOOIIeM, CBI3aHHBIX
C INPaKTUYCCKUM NNPUMCHCHHUEM I[OCTI/I)KGHI/Iﬁ (1)I/I3I/IKI/I; OCO3HAaHUE BaAXXHOCTU MOPAJIbHO-OTUYCCKUX NPHUHIIUIIOB
B JICTENLHOCTH YUEHOTO;

3) 3¢TeTH4eCKOro BOCIHTAHMS:
BOCTIPHATHE ICTETHUECKUX KauecTB (PU3MUECKON HAyKH: €€ TapMOHMYHOTO [TOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'O MO3HAHMSI:
OCO3HAaHWE IIEHHOCTH (U3MYECKOW HAYKHM KaK MOIIHOTO WHCTPYMEHTA IMO3HAHHS MHpa, OCHOBBI Pa3BUTHS
TEXHOJIOTHH, Ba)KHEHIIEeW COCTaBISIOMIENH KyJIbTYpHl; Pa3BUTHE HAy4YHOW JFOOO3HATEIHHOCTH, WMHTEpeca K
HCCIIeIOBATEIHCKON eI TeThHOCTH;

5) popMupoBaHusi  KYJLTYpPbl  3I0pPOBbSI H  3MOHHOHAJIHLHOIO

0aaromosyums:

OCO3HAaHUE LEHHOCTH 0€30MacHOro 00pasa >KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaXKHOCTH MPaBUII
0e30macHOro TMOBENCHHS HAa TPAHCIOpPTE, HA JO0pOrax, € JJIEKTPUYECKHM M TEIUIOBBIM 00OpYJOBaHHEM B
JIOMAIITHUX YCIOBUSX; CPOPMUPOBAHHOCTh HaBBIKa pediiekcru, MpU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKoro
JKe TpaBa y IPYroro 4eI0BeKa;

6) TPY10BOT0 BOCIIHTAHUSA:

7) aKTHBHOE YYacTHE B PellIeHHH MPAKTHYECKUX 32124
(B paMKkax cembH, 00pa30BaTEIbHON OpPTaHU3aIlNN, HACEICHHOTO ITYHKTa, POJHOTO Kpas) TEXHOJOTHIECKON H
COLMANILHON HaNpaBJIEHHOCTH, TPEOYIOIIMX B TOM 4HUCIe U (PU3MYECKUX 3HAHHWN; MHTEPEC K MPaKTHYECKOMY
U3y4YeHHI0 Ipodeccuil, CBA3aHHBIX C (PHU3HKOIL;

8) 9K0JIOrM4ecKoro BOCUTAHUSA:
OpHEHTAallMsl Ha MpUMEHEHHE (HU3MUECKUX 3HAHUHM [UId pelieHHs 3aJad B OOJIACTH OKpPY’KaIoIIeH Cpeabl,
IUIAHUPOBAHUSA IIOCTYNKOB M OLIEHKM MX BO3MOMKHBIX MOCIEACTBUN I OKpYXKaroIleld Cpelbl; OCO3HAHHUE
rI100AILHOTO XapaKTepa KOJIOTHIECKUX POOIIeM U MyTeH UX PelIeHus;

9) azanTauMu K M3MEHSIIOIIUMCS YCJIOBHSIM COIMAIbHOW M MPUPOIXHO#

cpensl:
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MOTPeOHOCTh BO B3aMMO/ICHCTBUY MPH BBHITIOJHEHUH MCCIIEOBAHUA U MMPOEKTOB (PU3MUIECKOI HANIPABICHHOCTH,
OTKPBITOCTh OIBITY W 3HAHUSAM JPYTHX; MOBBIIICHHE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 NMPaKTHIECKYIO
JESATENLHOCTh; MOTPEOHOCTh B (DOPMUPOBAHUHM HOBBIX 3HAHWH, B TOM YHUCIIC (DOPMYIUPOBATH HJICH, TIOHSTHS,
TUMOTE3bl O (U3MYECKMX OOBEKTaX W SBICHUAX, OCO3HAHHWE [e(UIMTOB COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH B 00JIACTH (PM3WKH; INITAHUPOBAHHE CBOETO PA3BUTHS B NMPHOOPETCHHHM HOBBIX (DH3MUECKHUX
3HAHUU; CTPEMIJICHUC aHAJTU3UPOBATH U BBISBJISATH B3aUMOCBSI3H IPUPOJIBI, OOIIECTBA U PKOHOMUKH, B TOM YHCIIC
C UCIOJIb30BaHUEM (DU3NYCCKUX 3HAHMI; OLICHKA CBOMX JICUCTBUH C YUETOM BIIMSHUS HAa OKPYKAIOIIYIO CPEay,
BO3MOJKHBIX TTI00QTBHBIX TIOCIEICTBH.

B pesynpraTte n3ydenus: GU3NKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y oOydaromerocs OyayT
c(hOpMUPOBAHBI METANPEIMETHBIC PE3yJbTAaThl, BKIIOYAIOIIAE IT03HABATCIILHBIC YHUBEPCAIbHBIC Y4COHBIC
neiicTBHSI, KOMMYHUKAaTUBHBIE YHHUBEpCAJIbHBIC yueOHbIE NEHCTBHS, PETYISTHBHBIE YHUBEpCaJIbHBIE YdeOHBIC
JEHCTBUSL.

OBiajeHue YHUBEPCAILHBIMHU Y4eOHBIMH MO3HABATEILHBIMY JICHCTBUSIMU:

1) 6a3oBble JIOrMYeCKHe JIelicTBUS:

BEISIBIISITh M XapaKTePU30BaTh CYIECTBEHHBIE MPHU3HAKH OOBEKTOB (SBJICHMIA);yCTAHABIMBATE CYIIECTBEHHBIN
MpU3HAK KJIACCU(PUKAIUU, OCHOBAHHS JJisi OOOOIICHUS W CPaBHCHHS, BBIIBJIATH 3aKOHOMEPHOCTH W
MPOTUBOPEYHS B paCCMATPUBACMbIX (DaKTax, JaHHBIX U HAOIIOACHUSAX, OTHOCAIIMXCS K (PU3HMUCCKUM SBJICHUSM;
BBISIBJISITh NIPUYMHHO-CIICJICTBEHHBIE CBSI3W TPU W3yYEHUH (PU3NYECKHUX SBICHWH W TPOIECCOB, MPOBOIUTH
BBIBOJIBI C HCHOJB30BAHUEM [IEAYKTUBHBIX W WHAYKTUBHBIX YMO3AKJIIOYEHHWH, BBIABUTATH THUIOTE3BI O
B3aMMOCBS3SIX (PU3UUECKUX BEJIMYMH; CaMOCTOSTEILHO BBIOMPATH CIIOCOO pelieHUsl yueOHOH (hHU3MUYECKOM
3amaun  (CpaBHEHHE HECKOJBKHX BapHWaHTOB peEIIeHUs, BBEIOOp Hamboiee TOAXOASAIIETO C YYETOM
CaMOCTOSITETTFHO BBIJISIICHHBIX KPUTEPHEB).

2) 6a3oBbIe HCCIEI0BATEIbLCKUE € CTBUA:

HCIIOJIb30BaTh BOIIPOCHI KakK I/ICCHCI[OB&TCHLCKI/II\/'I HUHCTPYMCHT IIO3HAHUA; IPOBOJUTL IIO CaMOCTOATCIbHO
COCTaBJICHHOMY ILIaHY OTBIT, HECIIOKHBIN (PU3NIECKUN SKCIIEPHUMEHT, HEOOIBINOe HCCIeTOBaHIE PHU3UISCKOTO
SIBIICHUS; OIICHWBATh HA MPUMEHHUMOCTh M JIOCTOBEPHOCTh MH(POPMAIIUIO, TMOIYYCHHYIO B XOJIe HCCIEIOBaHUS
W DKCTIEPUMEHTA; CaMOCTOSATENBFHO (GOPMYIHpOBaTh 0O00OIICHUST ¥ BBIBOJBI MO Pe3ysbTaTaM MpPOBEIEHHOTO
HaOIIFOJICHUS, OIBITa, WCCIENOBAaHUS, IPOTHO3MPOBATH BO3MOXKHOE MdajbHEWIee pa3BUTHE (HU3HMUECKUX
MIPOIIECCOB, a TAK)KE BHIIBUTATH MPEIIOIOKEHHUI 00 X PA3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTAX.

3) pabora ¢ uadopmanuei:

MIPUMEHATH Pa3INYHBIE METOJIbI, MHCTPYMEHTHI U 3aIpPOCHl TIPU IMOUCKE M 0TOOpe MH(POPMAIINY MM TaHHBIX C
y4€TOM  TPEUIOKEHHOW  y4eOHOW  ¢u3Mdeckod 3amadd; aHAIM3HPOBATh, CHCTEMATH3WPOBATh W
WHTEPIPETUPOBATh MHGOPMANUIO PAa3IMYHBIX BUJAOB U (OPM TIPEICTABICHHS; CaMOCTOSTENLHO BHIOMpATH
ONTUMANbHYIO (OpMY TMpeacTaBieHUs HHGOPMAMKM M WUIFOCTPUPOBATH PEIIacMble 3aJadd HECIIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU TpaduKoi 1 MX KOMOMHAITUSIMHU.

OBiaeHHe YHUBEPCATbHBIMH Y4€OHBIMH KOMMYHHKATHUBHBIMH J1eHCTBUSIMM:

1) obmienmue:

B Xoze 0OCYXJeHHs] y9eOHOTO MaTepualla, pe3ylIbTaToB J1abopaTOpHBIX paboT W MPOEKTOB 3aJ]1aBaTh
BOIIPOCHI TIO0 CYIIECTBY OOCYXIaeMOWl TeMbl W BBHICKa3bIBaTh WJEW, HAIICJICHHbIE HAa pElIeHWEe 3aJaddl U
MOJJICpXKaHUE OJIaroXKeJaTeIbHOCTH OOIIEHHUS; COIMOCTABJSATh CBOM CYXKIEHHS C CYXIACHHSAMU JIPYTUX
YYaCTHHUKOB JIajiora, OOHapyKUBaTh PAa3IMYME U CXOJCTBO IMO3UIIMHI; BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THUCHMEHHBIX TEKCTaX; MyONMYHO TPEJCTABIATh PE3YJIbTaThl BBITIOIHEHHOTO (U3NYECKOTO OIhITa
(9KCIIepUMeHTa, UCCIIEI0BAHNS, IPOEKTA).

2) coBMeCTHAs JeSATEINBHOCTh (COTPYIHUYECTRO):

TMOHMMATh U MCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHAHON U WHAWBHyaIbHOW paOOTHI MPH PEIISHNH KOHKPETHON
(m3nyeckoil TPoOIEeMBl; TPUHAMATh IETH COBMECTHOW IEeSATENFHOCTH, OPTaHW30BHIBATH NEHCTBHUS 1O €€
JOCTIDKEHHIO: paclpe/ielisiTh PO, OOCYXKIAaTh MPOIecChl M pPe3ylbTaThl COBMECTHOH paboThl, 0000IIaTh
MHEHUS HECKOJIbKMX YEJIOBEK; BBITIOJIHATH CBOIO YacTh PalOTHI, JOCTHras KadeCTBEHHOTO pe3ysbTara o
CBOEMY HAIIPABJICHUIO U KOOPJIWHUPYS CBOW NEHCTBHUS C APYTHMHU UYICHAMU KOMAaHIIbI, OICHHBATh KauyeCTBO
CBOETO BKJIaJla B OOMUI TPOJAYKT IO KPHUTEPHUSAM, CAMOCTOSTEIbHO C(HOPMYIMPOBAHHBIM yYaCTHUKAMHU
B3aHMOJICICTBUS.

OBiaieHHe YHUBEPCAIBHBIMH Y4€OHBIMH PETYJISITHBHBIMH J€HCTBUAMM:

1) camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX W YUEOHBIX CHUTYalUsX, TPEOYIONMX JUIs pemeHus (u3ndeckux 3HaHWY;
OPUEHTHPOBATHCS B PA3IMYHBIX IMOAXOJAX HPHHATUS PEIICHWH (WHAMBHIyalbHOE, MPHUHITHE PEIICHUS B
rpymre, TPUHATHE PEUICHUH TPYNION); CAMOCTOATEIBHO COCTABJIATh ATOPUTM pElIeHUs (PU3MUYECKON 3a/laun
WM TJIaHA UCCIICAOBAHUA ¢ YUETOM MUMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
rpeaaraeMblie BApUaHThI PELICHHIT; POBOAUTE BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

2) CAMOKOHTPOJIb:
naBaTb OLCHKY CUTyaluMu W Ipeajiaratb IIJIaH eé N3MCHCHUS, OGT)?ICHS[TB IMPUYHUHBI  JOCTUIKCHUA
(HemoCTHKEHHST) PE3yIbTATOB JIEATEIIbHOCTH, JaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY; BHOCHTH KOPPEKTHBHI B
JESATSILHOCTh (B TOM YHCIIE B XOJ BBITIOJHCHHS (DU3MUECKOTO MCCIICIOBAHMS WM MPOSKTa) Ha OCHOBE HOBBIX
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OOCTOSITENILCTB, M3MEHMBILIMXCSI CUTYyalluil, YCTaHOBJIEHHBIX OLIMOOK, BO3HUKIIMX TPYIHOCTEH; OLICHUBATh
COOTBETCTBHE PE3YyJIbTAaTa LEIN U YCIOBUSAM.

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

4) npuHsTHE Ce0s M APYTUX:

NpU3HABaTh CBOE TpaBO Ha OWMOKY NPH pelIeHHH (QHU3MYECKHX 3afad WIM B YTBEPKACHUSIX Ha
Hay4YHBIE TEMBI ¥ TAKOE JK€ TPaBO IPYroro.

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

IIpenMeTHBIE pe3yabTATHI OCBOCHHS MPOrPAMMBI IO (PM3KKe K KOHIY 00yUeHHs B 7 Kiacce:

[IpenmeTtHbIe pe3ysnbTaThl Ha 6a30BOM YPOBHE IOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTE y 00yUarOIInXCs
YMEHUI: UCIOJIb30BaTh MOHATUS: (PU3NYECKHUE U XMMHUYECKUE SIBICHUS, HAONIOJCHUE, SKCIIEPUMEHT, MOJEIb,
TUIOTE3a, €AWHUIB (U3NYECKUX BEJIMYUH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHHUS BelecTBa (TBEpIOE,
KHUIKOE, Ta3000pa3zHOE), MEXaHWYECKOe [BIKEHHE (paBHOMEpHOE, HEpaBHOMEpPHOE, MPsIMOJIHUHEHHOE),
TPaeKTOPHs, paBHOJAEHCTBYIOMAs CWII, Aedopmarius (ympyras, IiacTudeckas), HEBECOMOCTb, COOOIIAIONTHECS
COCY[Bl; pa3inyaTh SIBICHUS (IUQQy3us, TEIUIOBOES IBMKEHHE UYaCTUI] BEIECTBAa, PaBHOMEPHOE ABHIKCHUE,
HEpPaBHOMEPHOE JABIKEHUE, UHEPIMS, B3aUMOJEICTBHE TeJ, paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHON OCBIO
BpallleHHUs, IIepeada AaBICHUs TBEPABIMU TEIaMU, )KUAKOCTSIMU U Ta3aMH, aTMOC(EpHOE aBJIeHHE, IIJIaBaHue
TeJI, MPEBPAILEHUSI MEXaHUYECKOH SHEPruu) IO OMHCAHHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE ONBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (HU3MUYECKOE SIBICHUE, pACIO3HABATh MPOSBICHUEC HM3YYCHHBIX (PH3MUECKHX
SIBICHUH B OKpY)KalOLIeM MHUpPE, B TOM 4Hcle (U3NUECKUE SBJICHHS B HPUPOJAE: NPUMEPHI IBMKECHUS C
Pa3IMYHBIMH CKOPOCTSIMH B JKHBOM M HEXKHBOH INPHUPONE, NEHCTBHE CWIBI TPEHHS B NPUPOJE U TEXHHKE,
BIIMSIHUE aTMOC(EpPHOTO JaBJICHUS Ha JKMBOW OpraHU3M, IJIaBaHWE PHIO, phlUard B Tesie YeJOBEKa, IPU ITOM
MEPEeBOJIUTh MPAKTHYECCKYIO 337a4y B yUeOHYI0, BBLICISTH CyIIECTBEHHBIC CBOICTBA (TPU3HAKH) (DU3NUESCKUX
SIBJICHUH; OIMCHIBATh W3yYCHHBIE CBOWMCTBA TelN U (U3MUECKHUE SBICHUS, UCHONB3YS (U3MUCCKUE BEIMYHHEI
(macca, 00BbEM, TIOTHOCTH BELIECTBA, BpeMs, IyThb, CKOPOCTb, CPEIHsISI CKOPOCTh, CHJIa YIPYTrOCTH, CHIa
TSKECTH, BeC Tejla, CUila TPEeHWs, JaBieHue (TBEPAOTO Teda, >KUAKOCTH, Tas3a), BHITAJIKHUBAIOLIAS CHIIA,
MexaHHueckass padoTa, MOIIHOCTb, IUICYO CHIJIBI, MOMEHT CHJBI, KOI((QHULIUEHT IOJE3HOT0 JEHCTBUS
MEXaHU3MOB, KHHETHYECKasi U NOTCHLUUAIbHAs! 3HEPrHs), IPH OMUCAHUHU NPABHIBHO TPAKTOBATh (PU3UUECKUIL
CMBICIT HCTOJNB3YEMBIX BEIMYUH, X OOO3HAYCHUS W €AMHUIBI (HU3NYECKUX BEIMYUH, HAXOAHUTH (HOPMYIBI,
CBSI3BIBAIOLINE HAHHYIO (DU3MYECKYI0 BEIUYMHY C JAPYTMMH BEJIHYMHAMH, CTPOUTH TIpadUKH H3Y4YECHHBIX
3aBUCHUMOCTEH (DU3MUECKUX BEJIMYMH; XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3MUYECKHE SIBJICHUS M IPOLECCHI,
WCTIONB3YS TIpaBHiia CIOKEHUS cuil (BIOJb OAHOM MpsMoii), 3akoH I'yka, 3akon Ilackand, 3akoH Apxumena,
MpaBWIO paBHOBecHsl pbiuara (0OJ0Ka), «30JI0TOE MPABWIIO» MEXaHHWKH, 3aKOH COXpPAHEHUS MEXaHWYeCKOH
SHEPTUH, [IPU HTOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €T0 MAaTEMaTHYECKOE BBIPAXKEHHE;
OOBSICHATH (PU3MUYECKHE SIBJICHUS, NPOLECCHl M CBOICTBA Tel, B TOM YHCJIE W B KOHTEKCTE CHUTYaIUi
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATh NPUYUHHO-CIIEICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHUE U3
1-2 pormueckux LIaroB ¢ MCHOJb30BaHMEM 1—2 H3yYeHHBIX CBOMCTBAa (U3MUYECKUX SIBICHHH, (PU3NUECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH; pelllaTh pacuETHbIE 3a1aud B 1—2 AeWCTBHA, MCIOJb3Ys 3aKOHBI U (OPMYIIHL,
CBsi3bIBatONIME (DM3NUECKHE BEIUYMHBI: Ha OCHOBE aHANM3a YCJIOBHUS 33/Ia4d 3allUCHIBATh KPATKOE YCIIOBHE,
MOJICTABIATh (DU3UYECKUE BEIMYMHBI B (OPMYJIBI W MPOBOAUTH PAcu€Thl, HAXOJIUTHh CIPABOYHBIE JAaHHBIC,
HEOOXOIuMbIE ISl peIleHHs 3ajad, OLEHHMBAaTh PEAIUCTHYHOCTb MOJYYEHHOHW (M3NUECKOH BEIMYHMHBI,
pacmo3HaBaTh TMPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TPH MOMOIIM (PH3MYECKHX METOJO0B, B OIMCAHUH
WCCIIEIOBAaHNA BBIJIEIATh TPOBEpAEMOE IMpenaroyiokeHue (TUIoTe3y), pasindarb W HMHTEPIPETHPOBATH
MOJTyYEeHHBIA pEe3yNbTaT, HAaXOAWTh OIIMOKM B XOJE OIBITA, NMPOBOAWTH BBIBOJBI IO €ro pe3yJibTaram;
MPOBOJUTDH OMBITHI 1O HAOMIOACHUIO (U3UUECKUX SIBICHUH WM (PU3MYECKHX CBOMCTB Tell: (HOPMYIHpOBaThH
MIpOBepsieMble TPEATOI0KEHH, COOMPaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYAOBaHUS, 3aIHCHIBATh XOJ
OmbiTa U (OPMYJIHPOBATH BHIBOJBI; BBIIONHATH MpPSMBIE M3MEPEHUSI PACCTOSHHS, BPEMEHH, Macchl Tena,
00bEMa, CUIIBI M TEMIIEPATYPHI C UCTIONIb30BaHUEM aHAIOTOBBIX U U(POBBIX MPHUOOPOB, 3aIMCHIBATH TOKA3AHUS
prOOPOB C YIETOM 3aJ]aHHOM aOCOFOTHOM MOTPEIIHOCTY W3MEPEHHIA; IIPOBOJUTH HCCIIEIOBAHIE 3aBUCHMOCTH
OHOW (PU3UYECKON BENWYMHBI OT JIPYrod C HWCIOJB30BAaHHEM TMPSMBIX H3MEpPEHHH (3aBHCHMOCTH MYTH
PaBHOMEpPHO JBHXKYLIETOCs Tejla OT BPEMEHHM IBWKEHHUS Tela, CUIbl TPEHHs CKOJBXKEHHA OT Beca Tena,
KadecTBa 00OpabOTKH MOBEPXHOCTEH TEN M HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOMIAJ CONPUKOCHOBEHUS TEl,
CWJIBI YOPYTOCTH OT yIJIMHEHHS NPY>KUHBI, BEITAIKABAIONIEH CHUIIBI OT 00BhEMa MOTPYKEHHON YacTH Tela U OT
IUIOTHOCTU >KUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tesla, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TeJo,
YCJIOBUH TUTaBaHUs TeJl, YCIOBUI paBHOBECHS! pbluara W OJOKOB, Y4acTBOBaTh B IUIAHMPOBAHHM Y4E€OHOTO
HCCIIeIOBaHMUs, COOMPATh YCTAHOBKY U BBIMOJIHATH U3MEPEHUSI, CIEAYS MPeIUIOKEHHOMY TUIaHy, (PUKCHPOBaThH
pe3yabTaThl MOJYYEHHOW 3aBUCHMMOCTH (DM3WYECKUX BEJIMYMH B BUJAE IMPEJIOKEHHBIX TaONMIl M TpaguKoB,
MPOBOJUTDH BBIBOJBI IO PE3yJbTaTaM HCCIIEAOBAHUS; POBOANUTL KOCBEHHbIE U3MEPEHUsT (PU3MUECKUX BEITMUUH
(ITOTHOCTH  BEIIECTBA KUAKOCTH UM TBEPAOTO Tela, CHia TPEHUS CKONBKEHHUS, MJaBlieHHE BO3AyXa,
BBITAJIKMBAIOLIAsl CUJIa, AEHCTBYIONAs HA MOrPY>KEHHOE B KUAKOCTb TeN0, KOI((PUIMEHT MOJIE3HOI0 AeHCTBUS
MPOCTBIX MEXaHU3MOB), CIIeAysl NPEJOKEHHOW WHCTPYKUMHU: IPH BBIIOJIHEHUH H3MEPEHUH CcOOMpaTh
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SKCTIEPUMEHTAITFHYIO YCTAHOBKY M BBIYHCIIATH 3HAYCHUE MCKOMOM BENWYHMHBI, COONIIONATH MpaBHUiia TEXHUKH
Oe3omacHOCTH MpHU padboTe ¢ JabopaTOpHEIM 000PYAOBAaHUEM; UMETh MPEICTABICHUE O MPHHIIUIIAX JICHCTBUS
MprOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, JMHAMOMETP, COOOINAONINECS COCYIbI, OapoMeTp,
pBIYar, TOABHXXHBIA W HEMOJBUXHBIA OJIOK, HAKIIOHHAS IUIOCKOCTB; XapaKTepHU30BaTh NMPUHIIMIBI JEHCTBUSL
M3yYCHHBIX TIPUOOPOB U TEXHHYECKUX YCTPONCTB C MCIIOIB30BAHUEM X ONMUCAHHS (B TOM YHCIIE: TIOAMIUITHAKHY,
YCTPOMCTBO BOAOIPOBOJA, THAPABIMYSCKUN IMPECC, MAHOMETP, BBICOTOMEp, MOPUIHEBOW HACOC, apeoMeTp),
WCTIONIB3YSl 3HAHHMS O CBONCTBaX (DM3WYECKUX SBICHUW M HEOOXoauMble (U3WYECKUE 3aKOHBI U
3aKOHOMEPHOCTH; TIPUBOJIMTE IPUMEPHI (HAXOUTh HHPOPMAIIUIO O IPUMEPAX) MPAKTUIECKOTO HCIIOIh30BaAHHS
(hm3uIecKuX 3HAHUN B TIOBCETHEBHOM JKU3HH IJII 0OSCIICUeHHsI O€30TTacCHOCTH TIPH 0OpaIeHu ¢ IpudopamMu 1
TeXHUYECKUMHU YCTPONUCTBAMHM, COXPAHCHUS 3J0POBbS U COOJIOJACHUS HOPM 3KOJOTHYECKOTO TOBEJCHHS B
OKpYJKarolllel cpejie; OCYIIECTBISATh OTOOp HCTOYHUKOB WH(popManuu B HMHTepHETE B COOTBETCTBUH C
3aJJAaHHBIM MTOUCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUHA U MYTEM CPaBHEHUS Pa3IMYHBIX UCTOYHUKOB
BBLICIISITH HH(GOPMAIIUIO, KOTOPAS SIBJIICTCS TPOTUBOPSUYUBON WIIM MOXKET ObITh HEJIOCTOBEPHOM; UCIIOIh30BATh
MpPY  BBIMOJHEHUM YYE€OHBIX 3aJaHW HAyYHO-TIOMYJIAPHYIO JUTEpPaTypy (HU3MUECKOro CojepKaHus,
CTIIpaBOYHBIC MaTepHalbl, pecypchl ceth VIHTepHeT, BIaaeTh TNPUEMAMHU KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBanusi MH(YOpPMAIUU W3 OJHON 3HAKOBOW CHCTEMBI B JPYTYH; CO3JaBaTh COOCTBEHHBIC KPAaTKHE
MMUCHbMEHHBIE M YCTHBIC COOOIICHUS HAa OCHOBE 2—3 HWCTOYHUKOB WH(OpPMAIMH, B TOM YHCJIC MTyOJIHMYHO
MPOBOJUTE KPATKHE COOOIICHHS O Pe3yNibTaraX MPOEKTOB WM y4eOHBIX HCCIEAOBAHUM, MIPU 3TOM TPAMOTHO
WCTIOJIb30BaTh W3YyUCHHBIA MOHATHIHBIA amnmapar Kypca (U3MKH, COMPOBOXK/IATH BBICTYIUICHHE MPE3CHTAIUCH;
IIPpU BBIIIOJIHCHUN y‘IC6HI>IX ITPOCKTOB U I/ICCJICI{OBEIHHIZ pacrnpeaciaiaTb O65[3aHHOCTI/I B I'pyHIIC B COOTBETCTBUU C
MOCTABJICHHBIMK 3a/I1a4aMH, CIICJUThH 32 BBIMOJIHEHWEM IUIaHA JCHCTBHM, OIICHUBATHL COOCTBCHHBIA BKIAJI B
JeSITENTBHOCTD 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 CHOPMUPOBAHHOCTD Yy O0YUArOIIIUXCS
YMEHUI: HWCIONB30BaTh TOHATHSA: Macca W pa3Mepbl MOICKYJ, TEIJIOBOS IBH)KCHUE aTOMOB M MOJCKYI,
arperaTHbeI€ COCTOAHMA BCUICCTBA, KPUCTA/UIMYCCKUEC U aMOp(bHBIC TCIa, HaCBIHlCHHBII‘/'I u HeHaCLIHleHHI)II\/'I nap,
BJIQKHOCTL BO34yXa, TEMIICpaTypa, BHYTPCHHIAA SHCPIrui, TEII0BON JABUTIaTCIIb, SHCMCHTaprIf/'I C-)J'ICKTpI/I‘ICCKI/Iﬁ
3apsil, SIEKTPUIECKOE TI0Ne, IPOBOIHUKH U TUITICKTPHUKH, MOCTOSHHBIA 3JEKTPHYCCKUN TOK, MATHUTHOE TMOJIC;
pa3nuyath SIBICHHS (TEIUIOBOE PACHIMPEHUE M CXKaTHE, TEIUIoNepesaya, TeIIOBOS paBHOBECHE, CMavMBaHMUE,
KalmuJJIApHBIC ABJICHUSA, UCIIApPCHHUE, KOHACHCALW:, IJIABJICHUC, KpUCTAJLIM3alWsA (OTBCpHCBaHI/Ie), KHUIICHHUC,
Teronepeaaya (TemIonpOBOAHOCTh, KOHBEKIUS, U3MYUYCHUE), SICKTPU3AIMs Tell, B3aMMOJCHCTBUE 3apsIoB,
JICHCTBUS DIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKAHWE, B3aUMOJICHCTBHE MArHHTOB, JCHCTBHE MArHHUTHOTO
oJI1 Ha MPOBOJHHUK C TOKOM, 3JICKTPOMAarHuTHasA I/IHI[yKHI/ISI) 10 OMMMCAHHIO X XAaPaKTCPHBIX CBOWCTB U Ha
OCHOBE OITBITOB, JCMOHCTPUPYIOIIMX JaHHOE (PU3UYECKOE SIBJICHHE, PACIIO3HABATH MPOSIBJICHUE HM3YYCHHBIX
(bu3NYeCKUX SIBICHUN B OKPYXKAIOIIEM MHpPE, B TOM Yuclie (HU3UUECKUE SIBICHUS B MPHUPOJIE: MOBEPXHOCTHOE
HaTSDKCHHE W KalWUISPHBIE SBJICHHUS B IPHUPOJC, KPUCTALIHI B Tpupoje, miinydenne CoiHIA, 3aMep3aHue
BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHMe POCHI, TyMaHa, WHesl, CHera, DJIeKTPHUYECKHe SBJICHUS B atMocdepe,
ANIEKTPUYECTBO JXUBBIX OPraHU3MOB, MAarHUTHOE IOJie 3eMIIH, JApeid IOJFOCOB, PO MATHUTHOTO TIONS IS
KU3HU Ha 3emIile, MOJISIPHOE CHUSHHUE, TMPU ITOM IEePEBOJUTh MPAKTHUYECKYIO 33a7ady B Y4eOHYIO, BBIIEIATH
CYIIECTBEHHbIE CBOWCTBa (IIpU3HAKW) (U3NUECKUX SBIICHWA; OIMCHIBATh HM3YYCHHBIE CBOICTBA Teln W
(dusnydeckue SBICHUS, UCHONB3Ysl (QU3NYECKUE BEIUYMHBI (TeMIiepaTypa, BHYTPEHHsISI SHEPTHsl, KOJIUYECTBO
TEIUIOThI, yJAeJbHAs TEINIOEMKOCTh BEIIECTBA, yJeNbHAS TEIJIOTa IUIABJICHUS, yJeNbHAs —TemioTa
napooOpa3oBaHusi, yHeNbHAs TEIUIOTa CropaHMsi TOIUIMBA, KOI(D(UIMEHT IMOJIE3HOTO JCHCTBHS TEILIOBOM
MallIMHbI, OTHOCUTENIbHAS BIAYKHOCTh BO3/yXa, MJICKTPUUCCKUN 3aps, CHJIa TOKA, JJIEKTPUIECKOE HAIPSHKEHHE,
COIPOTHBIICHUE MPOBOIHUKA, YIEIbHOE COMTPOTUBIICHUE BEIIECTBA, PA00Ta M MOIIHOCTD DIICKTPUYECKOTO TOKA),
MPY OMKMCAHUH MPABUIBHO TPAKTOBATH (DU3WUECKUN CMBICI HCIOJIB3YEMbIX BEITHUNH, 0003HAUCHHS U €IMHUIIBI
(U3NYECKUX BENWYHMH, HAXOAUTh (OPMYIIBL, CBS3BIBAIONIME JAaHHYIO (U3UYECKYI0O BEIHYMHY C JAPYTHMHU
BEITMYMHAMH, CTPOUTH TPAPUKU M3yUYSHHBIX 3aBUCHMOCTEH (PH3MYECKHUX BEIIMYMH; XapaKTepPU30BaTh CBOICTBA
Ten, pu3nYecKkre ABJICHHUS U TIPOIECCHI, HCIIOJIb3Ysl OCHOBHBIC MOJIOKEHUS MOJICKYISIPHO-KUHETUIECKONW TEOPUH
CTPOCHHMSI BEIECTBA, NPUHIUII CYNEPIIO3UIUH T0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHCHMs 3aps/ia,
3akoH Oma s yuactka 1enu, 3akoH Jxkoyis-JIeHIa, 3aKOH COXpaHCHHs JHEPIUH, IMPH DTOM YMETh
(hopMyITMpOBaTH 3aKOH W 3aIUCHIBATH €TI0 MaTEeMaTHYEeCKOE BBIPAXKECHUE; OOBACHATh (PU3NUYECKHE MPOLECCHl U
CBOIMCTBA T€JI, B TOM 4YMCJIE U B KOHTEKCTE CUTyallMd IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABISATH
MIPUYINHHO-CJICACTBECHHBIC CBA3H, CTPOUTH 00bsicHeHHE M3 1-2 JOTHYECKHX IIArOB C HCIIOIb30BAHHUEM 1-2
M3YYCHHBIX CBOWCTBA (PM3UYECKHX SIBIICHUH, (DU3MUECKUX 3aKOHOB HIIM 3aKOHOMEPHOCTEHW; peniaTh pacyéTHbIC
3alaun B 2—3 JMEWCTBUS, UCIONB3YsS 3aKOHBI U (POPMYIIBI, CBS3BIBAOININE (PU3UUECKHAE BEIMYMHBI: HA OCHOBE
aHaJIn3a YCJIOBU 3aJavy 3allMCbIBATh KPATKOE YCJIOBUEC, BBIABIATE HEAOCTATOK JAHHBIX IJId PCIICHUA 3aaa4u,
BBIOMpATh 3aKOHBI M (DOPMYJIIBI, HEOOXOUMBIE JIJIs €€ PEeIISHUs, IPOBOAUTH PACUEThl M CPAaBHUBATH IMOJIYICHHOE
3HauYeHHE (PU3NMUECKON BEIIMYMHBI C M3BECTHBIMH JIAHHBIMU; PACIIO3HABATH IPOOIEMBI, KOTOPBIE MOXHO PELIUTh
npu I1oOMOIIn (1)I/I3I/IT-IGCKI/IX MCETOZ0B, MHCIIOJIB3yd OIHNCAHUC HMCCICAOBAHUA, BBIACIATL MTPOBEPACMOC
MPEIONIOKEHNE, OICHUBATh NPABWIBHOCTh MOPSIKA TIPOBEJCHUS HCCICAOBAHMS, IMPOBOJIUTH BHIBOJIBI,
MPOBOJUTE OMBITHI 1O HAOTIOACHWUIO (PU3MYCCKHUX SBICHUN WM (PU3NYSCKUX CBOWCTB Tel (KaNWUISIPHBIC
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SIBJICHUS, 3aBUCUMOCTh [IaBJIEHHUs BO3/yXa OT €ro o0b&Mma, TeMIIepaTypbl, CKOPOCTH IpOLEcca OCTHIBAHUS U
HarpeBaHus IpU U3JIyYCHUU OT L[BETA U3JIydarouiel (IIOIIoIaolie) IOBEPXHOCTH, CKOPOCTh UCHIapEHHsI BOAbI
OT TEMIIEPATYpPhI KUAKOCTH U IUIOMAAN €€ TOBEPXHOCTH, AIEKTPU3ALUS TEN U B3aUMOJICHCTBHE IIEKTPUIECKUX
3apsA70B, B3aUMOJCICTBHE MOCTOSHHBIX MarHWTOB, BU3yaJIM3allisl MarHUTHBIX IIOJICH ITOCTOSHHBIX MarHHTOB,
JEHCTBYSI MarHUTHOTO TIOJIs HA IIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBOWCTBA 3IIEKTPOIABUTATEINS
MOCTOSIHHOT'O TOKa): (DOpMYJIMPOBATh MPOBEPsiEMbIe MPENOI0KEHHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
00OpYZOBaHMS, ONUCHIBATh XOJA OMNbITa W (OPMYIHPOBaTh BHIBOABI, BBINIONHATH MPSIMBIE H3MEPEHUS
TEMIIEPATYPBI, OTHOCUTEIBHOMN BIIAYXHOCTH BO3/yXa, CHUJIBI TOKA, HAIPSKEHHS C MCIIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M IATYMKOB (DU3MYECKUX BEIMYMH, CPAaBHUBATH PE3YJIbTaThl HM3MEPEHUH ¢ y4€TOM 3aJaHHOU
a0COIOTHOH MOTPEeIIHOCTH; POBOAUTH UCCIEA0BaHUE 3aBUCUMOCTH OJHON (PU3NUECKON BETUUUHBI OT IPYToH
C HCIIOJIb30BAHUEM INPSIMBIX W3MEPEHUH (3aBUCHMOCTH COIIPOTHBIICHUS IMPOBOJHMKA OT €ro JUIMHBI, IJIOLIAIH
MIOTIEPEYHOTO CEYEHUS W yNEIbHOTO CONPOTHBIECHUS BEINECTBA MPOBOAHHKA, CHIBI TOKA, WIYIIETO dYepes
MIPOBOAHUK, OT HANpsDKEHUS Ha TPOBOJHUKE, MCCIENAOBAaHUE IIOCIEOBATENBHOTO U MapajieIbHOTO
COCAMHEHHWH IMPOBOJHHUKOB): IUIAHUPOBATh HCCIEAOBAaHHE, COOMpATh YCTAHOBKY M BBIINOJIHATH W3MEPEHHUS,
cienysl NMpeUIOKEHHOMY IUIaHy, (DUKCHPOBAaTh PE3YJIbTaThbl MOJIYYEHHOH 3aBHCUMOCTH B BHIE TaOiMIl H
rpaMKOB, IPOBOAUTH BEIBOJBI IO pe3yIbTaTaM HCCIICAOBAHHS; IPOBOAUTH KOCBEHHBIE H3MEPEHUS PU3MUECKUX
BeMyMH (yAeNbHAas TEIJIOEMKOCTh BEIECTBA, CONPOTUBICHHE TMPOBOJHHUKA, padoTa M  MOIIHOCTD
NIEKTPUYECKOTO TOKA): IUIAHUPOBAaTh H3MEpPEHMs, COOMpaTh JKCIEPUMEHTAIbHYIO YCTaHOBKY, CIELys
MPEUIOKCHHON MHCTPYKLUH, ¥ BEIYUCIATh 3HAUEHUE BEIMYUHBI, COOMIONATh MPABWIA TEXHUKHU OE30IaCHOCTH
npu padote ¢ 1abopaTopHeIM 000pPYJIOBaHHEM; XapaKTePH30BaTh MPHUHLIUIBI ACHCTBHS U3yUYSHHBIX IPUOOPOB U
TEXHHYECKUX YCTPOICTB € HCHOJIB30BAHMEM HX ONHMCAaHUS (B TOM YHCIE: CHCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp,  MapoBasi  TypOWHa,  ammepMeTrp,  BOJIBTMETP, CUETYMK  OJJIEKTPUUYECKOH  SHEpIuw,
AIIEKTPOOCBETHUTENFHBIE ~ MPHOOPBI,  HArpeBaTeNIbHBIE  JJIEKTPONPUOOpPHl  (TIPUMEPBI),  IEKTPUUECKHE
MIpeIOXPaHNUTENH, IJIEKTPOMArHUT, 3JIEKTPOJBUraTeNb MOCTOSHHOTO TOKa), MCIOJIb3ysS 3HAHHUS O CBOMCTBax
¢u3nueckux sABICHUH M HEOOXOonuMbIE (U3UUECKUE 3aKOHOMEPHOCTH; PACIO3HABaTh MPOCTbIE TEXHUYECKHUE
YCTPOICTBAa U M3MEPHUTENbHBIE MPUOOPHI MO CXEeMaM M CXEMAaTHYHBIM PHCYHKaM (SKHUAKOCTHBIA TEPMOMETP,
TepMOC, TICUXPOMETpP, TUTPOMETP, IBUTATENb BHYTPEHHEIO CrOpaHMs, 3JEKTPOCKOI, PEOCTaT), COCTaBIAThH
CXEMBI EKTPUYECKHX LENEH ¢ MOCIEeN0BATEIbHBIM H MapajIENbHBIM COCIUHEHHEM JJIEMEHTOB, pa3iaudas
YCIIOBHBIE 0003HAUEHUsI 3JIEMEHTOB 3JIEKTPUUECKHUX LENel; NPUBOAUTh NpUMEpH! (HaXOIUTh MHGOPMALUIO O
npuMepax) MPaKTUYECKOr0 HCIOJIB30BaHMs (DU3NYECKUX 3HAHWN B TIOBCEIHEBHOM JKM3HHU AJS OOECreueHUS
Oe3omacHOCTH NpU OOpalieHHH ¢ NpUOOpamMM M TEXHMYECKHMMHU YCTPOMCTBAMH, COXPAHEHHUS! 3I0POBbS H
COOJIFOZICHNSI HOPM SKOJIOTHYECKOI'O MOBEACHUS B OKPYXKAIOIIEH cpele; OCYIIECTBISTH MOMCK HH(OPMALUH
¢usnaeckoro cojepxanus B lHTepHeTe, Ha OCHOBE UMEIONINXCS 3HAHUH U TyTEM CpaBHEHUS JIOTIOJTHUTEILHBIX
HCTOYHUKOB BBIICIATH WHPOPMALIMIO, KOTOpasl SIBISETCS MPOTHBOPEUYUBON MM MOKET OBITH HEJIOCTOBEPHOIA;
WCIONB30BaTh TP BBIOJHEHUH Y4YEeOHBIX 3aJaHU HAayYHO-TNOMYJSAPHYIO JIMTEPaTypy (DU3NYECKOro
COJIEp’KaHMs, CIPABOYHBIE MaTEpUalbl, pecypchl ceTu HTepHeT, BIafeTb NpHEMaMU KOHCIEKTUPOBAaHUS
TeKCTa, npeoOpa3oBaHus MH(OOPMAIMKM W3 OJHON 3HAKOBOW CHUCTEMBI B JIPYIYIO; CO3/laBaTh COOCTBCHHBIC
MUCbMEHHBIE M KpaTKHe yCTHBIE COOOIEH s, 00001mas HH)OPMALHIO U3 HECKOJIBKUX HCTOYHUKOB, B TOM YHCIIE
MyOJIMYHO MPEACTABIATH Pe3ybTaThl MPOSKTHON MJIM MCCIIE0BATEIILCKON AEATEIbHOCTH, IPH 3TOM I'PaMOTHO
WCTIONBb30BaTh M3yUEHHBIH MOHATHHHBINA amnmapar Kypca (U3MKH, CONPOBOXK/IATh BBICTYIUICHHE MPE3CHTAIINEH;
MIPU BBHIITOJTHEHWU YYEOHBIX MPOEKTOB W MCCIEA0BAaHMN (PU3NUECKUX MPOIECCOB PACTIPENEIATh 00sI3aHHOCTH B
Ipynrne B COOTBETCTBHUM C ITOCTABICHHBIMHU 33JayaMH, CJIEIUTh 32 BBINOJHEHUEM IUIaHA JEHCTBUM M
KOPpPEKTHpPOBaTh €ro, OLEHWBAaTh COOCTBEHHBI BKJIAJ B JICATENBHOCTh TPYIIbI, BBICTPAWBAThH
KOMMYHHKAaTHBHOE B3aMO/ICHCTBHE, MPOSIBIISISE TOTOBHOCTh pa3petiaTh KOH(QINKTHL.

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

IIpeameTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXaTh ¢()OPMHUPOBAHHOCTD Y OOYUAIOLINXCS
YMEHHH: HWCIOJB30BaTh MOHATHA: CHCTEMa OTCU€Ta, MaTepuanbHas TOYKa, TPACKTOPHS, OTHOCHTEIHHOCTH
MEXaHUUECKOI0 ABWXEHUs, eopmanus (yrpyras, IiiacTi4eckas), TpeHue, IEHTPOCTPEMUTENIbHOE YCKOPEHHE,
HEBECOMOCTb M TIEPETPY3KH, LEHTP TSKECTH, aOCONIOTHO TBEPAOE TEJIO, LEHTP TSDKECTH TBEPAOTrO Tea,
paBHOBecHe, MEXaHIMUYECKHE KOJIeOaHUs M BOJHBI, 3BYK, HHPPa3BYK U YIbTPa3BYK, IEKTPOMATHUTHBIE BOJIHBI,
IIKaJIa SJIEKTPOMAarHUTHBIX BOJH, CBET, OJTM30PYKOCTh M TATbHO30PKOCTh, CIIEKTPHI UCITYCKAaHUS 1 MTOTIIOMICHHS,
anb(a-, Oera- M ramMMma-u3IyYeHHs, W30TOINBI, sJIEpHAas SHEPreTHKa; pa3jinyaTh SBICHUS (paBHOMEpPHOE H
HEpPaBHOMEPHOE TPSMOJIMHEWHOE JIBI)KEHHE, PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE IBUKEHHE, CBOOOTHOE
MajieHue Tell, PAaBHOMEPHOE JBIDKEHHE I10 OKPYXHOCTH, B3aMMOJEWCTBHE TE€J, PEaKTHBHOE [BIKEHHE,
KosnebaTenbHOE JBIDKEHHE (3aTyXalollMe W BBIHYKACHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE [BIDKEHHE,
OTpa)kKEHHUE 3BYKa, MPAMOJIMHENHOE pacCIpOCTPaHEHHE, OTPAXKEHHE U NIPEIOMIIEHUE CBETA, IIOJTHOE BHYTPEHHEE
OTpaXKeHHE CBETa, pPasiIoKeHHe OEOT0 CBETa B CHEKTP M CIOKEHHE CIEKTPAJIbHBIX IIBETOB, TUCTIEPCHUS CBETA,
€CTECTBEHHAs! PaJAMOAKTHBHOCTb, BO3HMKHOBEHHE JIMHEWYATOro CIEKTpa H3JIy4YeHHs) IO OINUCAHMIO HUX
XapaKTEepPHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3NUECKOE SBICHHUE; PACIIO3HABATD
MPOSIBJICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHWUH B OKpYXarolleM Mupe (B TOM umcie (QU3NYECKUe SIBJICHUS B
IpUpOAE: NPWINBBI U OTIUBBI, IBW)KEHHE IulaHeT COJHEYHOH CUCTEMBI, PEaKTHBHOE ABMKCHHE >KUBBIX
OpPraHHU3MOB, BOCTIPUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHNE, CECMUYECKHE BOJIHBI, IIyHAMH, 3X0, LIBETA TET,
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OIITHYECKUE SIBJICHUSI B IIPUPOJIE, OHOJIOrHuecKoe AEHCTBUE BUIUMOTO, YIbTPa(dHOIETOBOIO U PEHTIE€HOBCKOTO
M3JTy4CHUH, €CTECTBEHHBII PAMOAKTUBHBIA (OH, KOCMUYECKHE JIyYH, paJIHOaKTHBHOE U3ITyYCHUE MPUPOJHBIX
MUHEpaJIOB, NCHCTBME pAAMOAKTHBHBIX M3IyUYCHHH HA OpPraHU3M 4eJOBEKa), MPH 3TOM IEPEeBOAUTDH
MIPaKTHYECKYIO 3a/ady B Y4cOHYIO, BBIACIATH CYIIECTBCHHBIC CBOMCTBA (MPU3HAKW) (DH3UUCCKUX SIBJICHUA;
OIMCHIBATh M3YUEHHBIC CBOMCTBA TeNl M (U3MUYECKHUE SBICHUS, HCIONIb3Yysd (DU3NUYECKUE BEIUYUHBI (CPEnHsI U
MTHOBEHHAs! CKOPOCTH Tella NMPH HEPaBHOMEPHOM JBIDKEHHH, YCKOpPEHHE, IMepeMelleHHe, IyTb, YIrJIOoBas
CKOpOCTb, CHJIa TPEHHS, CUJIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOrO MajeHusl, BEC Teja, HMITYJIbC
Tena, UMIYJIbC CHJIbl, MEXaHM4YeCKass padoTa M MOIIHOCTb, IOTCHUUAIbHAS 3HEPrHs Teja, HOAHATOrO HaJ
[IOBEPXHOCTBIO 3€MJIM, IIOTEHIMAJbHAS DSHEPrus CXKaTOl NpPYKUHBI, KUHETUYECKas DSHEPrus, IOJIHAs
MeXaHWuecKasl SHeprus, Mepuoj M 4acToTa KojeOaHWH, UIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA,
CKOPOCTh CBETa, II0Ka3aTellb MPEJIOMIICHUSI CPEJibl), IPY ONMCAHNHU IPABMWIIBHO TPAKTOBATh (PU3MUECKUNA CMBICI
HCIOJb3YEMbIX BEJIMUUH, 0003HAUCHHS U €IUHULBI (PU3MUECKUX BEIUYHH, HAXOIUTh (OPMYJIBI, CBS3bIBAIOIUE
JaHHYI0 (U3HYECKYI0 BENMYMHY C JAPYTHMH BEIMYMHAMH, CTPOUTH TpadUKH HM3YyYCHHBIX 3aBHCHMOCTEH
¢u3nUecKuX BEJMYUH; XapaKTepHU30BaTh CBOICTBA Tell, (GU3UUECKUE SBICHUS M MPOLECCHI, UCTIONB3Ys 3aKOH
COXPaHEHUs HEPTUH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLUI CYNIEPIIO3ULMY CHJI, IPUHLUI OTHOCUTEIIEHOCTH
lanunest, 3axonsl HeroTOHA, 3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOHBI OTPayKCHHS M TPEIIOMIICHHST CBETa, 3aKOHBI
COXpaHEHHUS 3apsiIOBOTO M MAaCcCOBOTO YHMCEN MpPU SACPHBIX PEaKmusAX, MpH 3TOM (HOPMYIHPOBATH 3aKOH U
3aIlUCHIBATh €0 MaTEMaTHIECKOE BBIPAXKEHUE; OOBACHATH (PU3NYECKHE IIPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyallUi MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBISATh IPHUYNHHO-CIICICTBEHHBIE CBSI3H,
CTpOUTH OOBSICHEHUE W3 2—3 JIOTMUYECKHX IIAaroB ¢ HMCIOJb30BaHUEM 2—3 M3YUYEHHBIX CBOWCTBA (DU3NUECKUX
SIBICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEW; peraTh pacuéTHbIe 3aaull (OMMPAIOLINEcs Ha CUCTEMY
n3 2—3 ypaBHEHHI), KCIIOJIb3YS 3aKOHBI U (OPMYJIBI, CBS3bIBAIOIINE (PU3MUYECKHUE BEIMUYMHBL: HA OCHOBE aHAIM3a
YCJIOBUS 33[]a4 3allUCBIBATh KPAaTKOE YCIOBHE, BBISBISATH HEJAOCTAIONINE WM M30BITOUHBIC JaHHBIC, BRIOUPATDH
3aKOHBl W (OPMYINBI, HEOOXOAWMBIC IJISi PEUIeHUsl, MPOBOAWUTH PAcCUYEThl W OLEHHBATH PEATHCTHYHOCTD
MOJYYEHHOI0 3HA4YeHUs] (PU3MUYECKON BEJIMYMHBI; PAcllO3HABAaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh NPHU
MOMOIIY (PU3NUECKHX METOJIOB, UCTIONB3YS OMUCAHUE HCCIIEOBAHNS, BBIICISATH MPOBEPIEMOE MPEATIONIOKEHHE,
OLICHMBATh TPABHJILHOCTH TMOPSAAKA MPOBEACHUS HCCICAOBAHHSA, MPOBOIUTH BBIBOJIBI, HWHTEPIPETHPOBATDH
pe3yibTaThl HAOMIOACHUH M OINBITOB;, IPOBOAUTH ONBITHI 1O HAOMIOACHUIO (QU3MUYECKUX SIBICHUHA WU
¢u3nUecKux CBOWCTB Tell (M3yueHHE BTOPOro 3akoHa HpIOTOHa, 3aKOHAa COXpaHEHUs! SHEPIHH, 3aBHUCUMOCTD
nepuojia KojeOaHui MPYKUHHOTO MasTHHKAa OT MacChl Ipy3a U KECTKOCTH TMPYXKUHBI U HE3aBHCUMOCTH OT
aMIUIUTY bl MaJIbIX KOJICOAHUM, MPAMOIUHEHHOE PACIPOCTPAHEHHUE CBETA, PAa3IOkKEHNUE OEJI0ro CBeTa B CIEKTP,
H3y4YCHHE CBONCTB M300pa’keHMsI B INIOCKOM 3€pKajie U CBOMCTB H300paskeHHs IIpeaMeTa B coOMparoLie IruH3e,
HaOJIO/IEHUE CIUIOMIHBIX M JIMHEWYaThIX CIEKTPOB H3IYYEHUS): CaMOCTOATENILHO COOMpaTh YCTaHOBKY H3
M30BITOYHOTO HAOOpa 00OpYIOBaHUS, OMHCHIBATH XOJ ONBITA M €r0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBOJEI,
MPOBOJUTH IPU HEOOXOAMMOCTH CEPHIO MNPSMBIX W3MEPEHHH, ONpenelsis CpelJHee 3HaueHUEe H3MEpsieMOi
BennunHBl ((POKyCHOE paccTosiHMEe coOuparomeld JMH3bI), OOOCHOBBIBATH BBIOOp croco0a HW3MEpeHHS
(m3mepurenbHOro  TmpubOpa); TPOBOAMTH  HCCIEAOBAHWE  3aBHCUMOCTEH  (PM3MYECKHX  BEIHYMH C
HCTIOJIb30BaHUEM 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 Yrlla MaJeHUsl M yria TpEeIOMICHHs OT yria MaJeHwus): IIIaHHUpPOBaTh HCCIEIOBaHUE,
CaMOCTOSITEIbHO COOUpATh YCTAaHOBKY, (UKCHPOBATH PE3YJbTaThl IMOJYYEHHOW 3aBHUCUMOCTH (DU3UUECKUX
BEIMYMH B BHJE TaOmul W TpaduKOB, NMPOBOIUTH BBIBOABI II0 PE3yIbTaTaM HCCIEIOBAHUS; HPOBOAUTDH
KOCBEHHBIC M3MEpEeHUs (PM3MYECKUX BEJIMYUH (CPEeIHSsI CKOPOCTh M YCKOpEHHE Tejla NMPU PaBHOYCKOPEHHOM
JBIDKEHHH, YCKOPEHHE CBOOOIHOTO TMaJeHUs, KECTKOCTh NPYKHUHBI, KOIPPUIMEHT TpEHHS CKOIBKEHHUS,
MeXaHHuecKass padoTa W MOILHOCTb, YacTOTa M IEpUOJ KOJeOaHMH MaTeMaTHYECKOTO0 M HPY>KUHHOTO
MAasTHUKOB, ONTHYECKasl CHJIa COOMPAIOLLEH JIMH3bI, paIMOAKTUBHBIN ()OH): IJIAHUPOBATh U3MEPEHUs], COOMpaThH
SKCTIEPUMEHTAITFHYIO YCTAHOBKY M BBINOJHATH M3MEPEHUs], CIEAysl MPEIIOKEHHON MHCTPYKIIWHU, BBIYUCISATD
3HA4YE€HHUE BEJIMYUHBI U aHAJIM3UPOBATH IIOJIyUYCHHBIE PE3YJIbTAThI C YUETOM 3aJaHHOM MOTPELIHOCTH U3MEPEHUIL;
coOyofaTh NpaBuila TEXHUKH O€30MIaCHOCTH Npu paboTe ¢ abopaTopHBIM OOOpYAOBaHHMEM; pa3inyaTh
OCHOBHBIC TPH3HAKA HW3YyYCHHBIX (U3UYECKUX MOJIeNeii: MarepualibHas TO4Yka, abCOJIOTHO TBEPIOE TEIo,
TOUCYHBI MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A, TUIAHETapHAs MOJENb aroMa, HyKJIOHHAas MOJEIb aTOMHOTO
SAOpa; XapakTepU30BaTh MNPHHLMUIBI JACHCTBHS M3YyYEHHBIX MNPUOOPOB W TEXHHYECKHX YCTPOWCTB C
WCTIOJIb30BaHMEM HMX OIUCAHUS (B TOM YHCIE: CIHIOMETP, JATYMKH IOJIOKESHHUS, PACCTOSIHUSI M YCKOPEHUS,
pakeTa, 9XOJIOT, OYKH, MEPUCKOI, (oToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, JI03UMETP, Kamepa
Buibcona), wucmons3yst 3HaHMA O CBOMCTBaX (HM3MYECKHX SIBICHUH W HEoOXoIuMble (U3UUECKHUE
3aKOHOMEPHOCTH; HCIIOJIB30BaTh CXEMbl M CXEMaTHYHBIE PHCYHKH H3YYEHHBIX TEXHMYECKHUX YCTPOMCTB,
WU3MEPUTENBFHBIX MPHOOPOB U TEXHOJIOTUYECKUX TMPOIECCOB TPU PpEIICHHH Y4eOHO-PaKTUYECKUX 3ajad,
ONITHYECKUE CXEMBI JUIsl TIOCTPOCHMS M300paKEeHWH B IUIOCKOM 3€pKajie M cOOMpalroliell JHMH3Ee; MPHUBOAUTD
npuMepsl (HaXOAWTh HMHGOPMALMIO O TMPHMEPax) MPAKTHYECKOIO HCIHOIb30BaHUS (U3NYECKUX 3HAHUN B
MOBCEJIHEBHOW JKW3HU sl oOecriedeHus: 0e30MacHOCTH MpHU OOpalieHHd ¢ NMpuOOpaMH M TEXHUYECKUMH
YCTPOHCTBAaMH, COXPaHEHUS 3J0POBbS U COOIIOICHHUS HOPM KOJIOTMUECKOT0 TIOBEIEHUS B OKpYsKalollel cpele;
OCYILIECTBIATH MOUCK MHPOpMaru B UHTepHETE, caMOCTOATENFHO (OPMYIHUPYS TOUCKOBBIN 3aIIpoC, HAXOIUTh
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IMyTH OINpEIETICHUs] JOCTOBEPHOCTH TIOMYYEHHOM WH(pOpMAanMK Ha OCHOBE HWMEIOMIMXCS 3HAHUH U
JOTIOJIHUTENIFHBIX HMCTOYHHUKOB; HCIONB30BATh TPH BBIIOJHEHWH Y4YeOHBIX 3aJaHUNl HAYYHO-TIOMYJISAPHYIO
JUTEpaTypy, CIPaBOYHBIE MaTepHalbl, pecypchl ceth HTepHeT, BianeTh NpuéMaMu KOHCIEKTHPOBAHUS
TEKCTa, MpeoOpa3oBaHus MH(GOPMAIMKM M3 OMHON 3HAKOBOM CHCTEMBI B IPYIyIO; CO34aBaTh COOCTBEHHBIC
MICBMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE HMH(OPMAIMU W3 HECKOJBKHX HCTOYHUKOB, ITyOJMIHO
NPeACTaBIsATh pe3yiabTaThl TPOCKTHOW WM HCCICIOBATEILCKOW AEATENbHOCTH, IPH 3TOM T'PaMOTHO
WCTIONB30BaTh U3yUCHHBIN MOHATUIHBINA anmnapaT U3y4aeMoro paszena (pu3uKu U COMPOBOXKAATh BHICTYIUICHHUE
Mpe3eHTanrel ¢ y46ToM 0COOEHHOCTEH ay TMTOPUHN O0YJarOIIUXCSL.
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