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NNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHusi COCTABJICHA HA OCHOBE MOJOKEHUH U TpeOOBaHUH K pe3yabTaTaM OCBOCHHS
Ha 0a30BOM YpOBHE OCHOBHOI 00pa3oBaTeNbHOM MporpaMmel, ipenctaBieHHbx B PI'OC 000, ®AOIT OO0 OB3, a takxke ¢ yuérom QenepalibHOI
paboueil mporpamMmMbl BocnutaHus ¥ KoHuenuuu npenonaBaHus ydeOHoro npeamera «®dusmka» B 00pa3oBaTenbHbIX opraHuzanusax Poccuiickoit
denepanuu.

Cogepxanue mporpaMmbl MO (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAIOUIUXCS U OpraHU3alluio
u3ydeHus QUMK Ha JesTeIbHOCTHON OCHOBE. B mporpamMme mo gu3uke y4UTHIBAIOTCS BO3MOKHOCTH Y4EOHOTO MpeAMeTa B peain3aluy TpeOoBaHui
OI'OC OO0 x muaHupyeMbIM JHYHOCTHBIM M METANpeIMETHBIM pe3ylbTaTaM OOyueHUs, a TaKKe MEXKIPEAMETHBIE CBSI3M €CTeCTBEHHO-HAyYHBIX
y4eOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHusl.

[Iporpamma 1o ¢u3MKe yCTaHaBIMBAET paclpeieiieHne y4eOHOro marepuaia Mo rojaM oOy4deHus (IO Kjaccam), MpeayiaraeT MPUMEPHYIO
MI0CJIEIOBATEIBHOCTD U3YUCHHSI TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHSI IPEIMETHOTO COJIEPKAHHS U YIETE BO3PACTHBIX 0COOCHHOCTEH 00yUJarOnInXcsl.

[Iporpamma mo ¢usuke pa3paboraHa ¢ HENbIO OKa3aHUS METOIWYCCKOW IMOMOIIM YYUTENIIO B CO3JaHWU pabodell MporpaMMbl MO Y4eOHOMY
IpeIMETY.

dusnka SABISIETCS CHUCTEMOOOPa3yIOLUUM ISl €CTECTBEHHO-HAYyYHBIX Y4YE€OHBIX MPEAMETOB, MOCKOIbKY (PM3MYECKHE 3aKOHBI JIE)KaT B OCHOBE
IPOILIECCOB U SBICHUM, N3ydyaeMbIX XUMHEH, OHosoruei, actpoHomuel u ¢usndeckoit reorpadueii, BHOCUT BKJaJ B €CTECTBEHHO-HAYUYHYIO KapTUHY
MUpa, NpelocTaBiIsieT Haunboee scCHble 00pa3iibl IPUMEHEHHUS] HAyYHOT'0 METO/1a IO3HAHUS, TO €CTh CII0c00a MOIYUYEeHHUs JOCTOBEPHBIX 3HAHUN O MHpe.

Onna w3 raBHBIX 3a1a4d (U3UYECKOTO OOpa3oBaHMsI B CTPYKType OOIIero oOpa3oBaHHS COCTOMT B (OPMHUPOBAHHWU €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH M MHTEpEca K HayKe y 00y4Jaromuxcsl.

WN3yuyenne ¢u3uku Ha 0a30BOM  ypOBHE MpeArojaraeT  OBJaJ€HHE  CIEAYIOUMMH  KOMIIETEHTHOCTAMH,  XapaKTepU3YIOUIUMHU
€CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb!

® Hay4HO O0OBSICHATH SBJICHUA,
® OLCHHUBATh U IIOHHUMATh 0COOEHHOCTH HAay4YHOT'O UCCJIICAOBAHUS

® HMHTCPHIPETUPOBATH TaHHBIC U UCIIOJb30BATh HAYUYHBIC TOKA3aTCIBCTBA AJIA IOJTYYCHUA BBIBOIOB.

Henn u3yueHus GuU3NKU Ha YpOBHE OCHOBHOTO 0011Iero 0Opa3zoBaHus onpeaeneHsl B KoHuenuu npenoaaBanus yaeoHoro npeamera «Dusnka B
oOpa3oBaTenbHbIX opraHm3anusax Poccuiickoit deneparuu, peann3yrIUX OCHOBHBIE 0011e00pa3oBaTeNbHbIE MPOTPAMMEI, YTBEPKIEHHONW pelIeHueM
Konnernn Munucrepcta npocBenienus Poccuiickoit @eaepannu (mpotokoi ot 3 gexadpst 2019 r. Ne [1K-48H).

Hean uzyvyennsi Gu3NKu:



® [pHOOpeTEeHHEe MHTEpPeca U CTPEMIICHUs OOyJaroUmUMXCs K HAyYHOMY HM3YYCHHIO MPUPOJBI, PA3BUTHE MX HHTCIUICKTYaIbHBIX H TBOPYECKUX
CIIOCOOHOCTEM;

® pa3BUTHUE MPEICTABICHUI O HAYYHOM METO/Ie TO3HaHUs U (POPMHUpPOBAHHE UCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBJICHUSIM;
e (hopMUpOBaHKME HAYYHOTO MUPOBO33PEHHUS KaK pe3ysIbTaTa U3YyUeHHsI OCHOB CTPOEHUSI MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;
e (GopMHpOBaHUE MPEICTABICHUIN O pOIU (PU3HUKH I Pa3BUTUSA APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE MPEACTAaBICHUI O BO3MOXHBIX cepax Oyaymiel mpodecCHOHATBHOM AESITENbHOCTH, CBSI3aHHOM € (PU3MKOW, MOATOTOBKA K
JanpHemeMy 00y4eHHIO B TOM HAIIPABIICHHH.
JlocTrokeHue 3THX 1eJIei MporpaMMel 1o (pU3MKE Ha YPOBHE OCHOBHOTO 001IeT0 00pa3oBaHusi 00eCTIeYMBACTCS PEIICHUEM CIISTYIONIX 3a4a4:

® an06peTeHHe 3HaHUM O JUCKPETHOM CTPOCHUH BCUICCTBA, O MCXaHHYCCKUX, TCIIJIOBLIX, SJICKTPUUCCKUX, MAHUTHBIX U KBAHTOBBIX ABJICHHAX
® an06peTeHHe YMGHPII;'I OITHCBLIBATH U OOBIACHATH Q)HSHQGCKI/IG SABJICHUS C UCIIOJIb30BAHNUEM ITOJTYYCHHBIX 3H8.HI/II71;

® OCBOGHHE METOJOB PEIICHUS TPOCTEHIINX Ppacy€THBIX 3a7ad C HCIOJb30BaHUEM (DPU3WYECKUX  MOJENEH, TBOPYECKUX U
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

® pa3BUTHE YMEHUI HaOII0AaTh NMPHUPOJHBIC SBICHUS M BBINOJIHATH OIBITHI, JAOOpaTOpHBIE PaOOThI M HKCHEPUMEHTAIbHbIE HCCIEIOBAHUS C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX MPUOOPOB;

® OCBOCHHC HpI/IéMOB pa6OTLI C HH@)opMauHeﬁ (1)H3I/I‘ICCKOFO COACPpIKaHUs, BKIIHOYAA I/IHq)OpMaI_II/II-O 0 COBPEMCHHBIX HNOCTHXCHUAX (1)I/I3I/IKI/I,
aHaJIN3 U KPUTUYICCKOC OLICHUBAHHNC I/IH(l)OpMaI_[I/II/I;

® 3HAKOMCTBO cO cepamu POPEeCCHOHATLHON NIEATEeILHOCTH, CBA3aHHBIMHU C (PU3UKONM, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3MUECKON HAYKH.

Ilcuxonozo-nedazozuueckas xapaKmepucmuka

['pynmy oOyuaromuxcst M0 BapuaHTy 6.2. COCTaBISIIOT JAETH C JErKUM JAe(PHUIIMTOM TO3HABATEIbHBIX M COIMAIBHBIX CIHOCOOHOCTEM,
NEpEeABUTAIONINECS TPU TOMOIIM OPTONEIUYECKUX CPEICTB WM JIMIIEHHbIE BO3MOXKHOCTU CaMOCTOSITENIBHOTO TEPEABUKEHUS, HMEIOIINE
HeﬁpoceHcopHHe HapyumcHuA B COYCTAaHNHN C OrpaHUYCHUAMU MaHHHYJIHTI/IBHOI}’I ACATCIIBHOCTU U JU3aPTPUICCKUMU paCCTpOfICTBaMI/I pa3H0171 CTCIICHU
BBIPAKEHHOCTH.

3agepxky ncuxuueckoro passutus npu HOJIA wgamie Bcero xapaktepusyeT OJaronpusiTHas JUHAMUKA JAbHEUIIIEr0 YMCTBEHHOTO Pa3BUTHS
neteil. OHU JIETKO UCMOb3YIOT MIOMOIIb B3POCIIOTo Mpu 00y4eHUH, Y HUX JOCTaTOUYHOE, HO HECKOJIBKO 3aMeJIEHHOE YCBOCHHE HOBOro Marepuana. [Ipu
aJICKBATHOM KOPPEKIIMOHHO-TIEJarOTMYECKOM paboTe IeTH 4acTO TOTOHSIOT CBEPCTHUKOB B YMCTBEHHOM pa3Butuu. Ocodernnoctu cm.O6mme u 311P.



Ocoovie obpazosamenvHbvle nompeoHocmu

- HarJIAHO-ACUCTBEHHBIN XapaKkTep CoJAepXKaHusg 00pa30BaHUA M YIPOIIEHUE CHCTEMbl Y4eOHO-TI03HABATENbHBIX 3a/1a4, PeIIaeMbIX B Ipolecce
o0pa3zoBaHus;

- CHeHMaJIbHOE 00YUYEeHUE «IIEPEHOCY» CPOPMHUPOBAHHBIX 3HAHUN M YMEHUH B HOBBIE CUTYallMU B3aUMOJICHCTBUS C JEHCTBUTEILHOCTHIO;

- CIelMajIbHast MOMOIIb B Pa3BUTHUH BO3MOXKHOCTEH BepOaIbHON M HEBEpOAIbHOW KOMMYHHUKAIIHH;

- KOPPEKLUs IPOU3HOCUTEIBHON CTOPOHBI PEYH; OCBOCHHE YMEHMSI HCIIONIb30BaTh PEYb 110 BCEMY CIIEKTPY KOMMYHHMKAaTUBHBIX CUTYalUil;

- obecrieueHre 0co00i MPOCTPAHCTBEHHOM U BPEMEHHOH OpraHu3alnuu o0pa3oBaTeIbHOM Cpe/ibl;

- MAaKCUMaJIbHOE pacIIupeHne 00pa30BaTebHOIO IPOCTPAHCTBA — BBIXO/ 3a MPEJIeibl 00pa30BaTeIbHOIO YUPEHKICHHS.

JUis TaHHOHM TpyIbl 00y4aroUXcs: y4eT OCOOCHHOCTEH M BO3MOXKHOCTEH OOYYarOUIMXCSl peaau3yeTcs dyepe3 oOpa3oBaTelbHbIE YCIOBUS
(criermanbHBIE METONIBI (hopMUpOBaHUS TPpado-MOTOPHBIX HABBIKOB, IPOCTPAHCTBEHHBIX U BPEMEHHBIX IMPECTABICHHI, CIIEUAIBHOE 000pyI0BaHHE,
coyeTaHue y4eOHBIX U KOPPEKIMOHHBIX 3aHATHIT). CriennaabHoe 00y4eHUE U YCIYTH JODKHBI OXBAaThIBATh (PU3UUECKYIO TEPAIHIO, ICHXOJIOTHYECKYIO U
JOTONEANYECKYI0 moMonlb. s netell ¢ TsoKeNbIMH HapyIIeHHSMH peYd TpU LepeOpalbHOM Mapainye MOXKET MOHAZOOHMTHCS BCIIOMOTATelbHAs
TEXHMKA. B 4YacTHOCTH: KOMMYHHKAIlMOHHBIE IPUCIIOCOOJIEHUS OT HNPOCTEMIINX 10 OO0Jee CIIOXKHBIX, B KOTOPBIX HCIIOJB3YIOTCS TOJIOCOBBHIE
CHHTE3aTOphl (KOMMYHUKAIIMOHHBIE JOCKU C pUCYHKAMH, CUMBOJIaMH, OyKBaMH MJIU cioBaMu). OOydarolyecs ¢ HapyUIeHUsIMHU OITOPHO-/IBUTATEIbHOTO
anmapara B coueranuu c 3IIP HyxnatoTcs B pa3zpaboTke omop ¢ AeTanu3anueidl B (opMe alropuTMOB Ul KOHKPETHU3aLUU JAEHCTBHHA MHpU
CaMOCTOSITeNIbHON paboTe.

Cneyuguka npenooasanus yueono2o npeomema c yuemom ocodvix 00pazoeamenbHplx nompeonocmeil.
OcobGennocT 0T0OpPa M aTaNTALUH Y4eOHOr0 MaTepuasia no ¢usnke

OcobenHoctr 0TOOpa M ajganTanuy y4eOHOro MmarepHala OIpelelsitoTcss ocoObIMU 00pa3oBaTeNbHBIMU MOTpeOHOCTsAMHU oOyudatommxcs ¢ HOJIA,
KOTOpBIE, B MEPBYIO OYepelb, CBSI3aHbI C MPOSBIECHUSMU MOTOPHOrO JAeduuuTa. DT HapyLIEHHs BIUSIOT Ha crenuuKy MOCTPOCHUS Y4eOHOTO
mpoiecca, B TOM 4YHCI€ M Ha OCOOCHHOCTH CTPYKTYpPUPOBAaHMSI W COJAEpKaHUS oOpa3oBaHusa. PexkomeHn0BaHO 00ydyeHHE OOydaroluxcs ¢
JBUTATEIbHBIMA HApPYIIEHUSIMU Pa3HOM CTENEHU BBIPAKEHHOCTHU (OT JIETKUX A0 TSDKENbIX HApYLIIEHUN JBUTATEIbHBIX (YHKIUIH), HUMEIOIINX
HOPMAJIBbHOC HHTCIIJICKTYAaJIbHOC pPa3BUTHUC. VY Hux MOTYT BBIABIIATECA HEAOCTATKHU YCTHOI>'I p€un: OT JCrKux A0 BBIPAXKCHHBIX HapymeHI/Iﬁ
3BYKONPOMU3HOIICHUS. Y 0Oy4aromuxcs 3TOW TPYINIbl OTCYTCTBYIOT BBIPQ)KEHHBIE COIYTCTBYIOIME HApYIIEHUs 3peHus U ciiyxa. OcoOeHHOCTH
yueOHO-TI03HaBaTeIbHOH AesTenbHocTH ooydatonuxcs ¢ HOJA Ha stane o0y4deHHst Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHMs MOT'YT HMPOSIBIATHCS
B BUJI€ CHIDKEHHON paboTOCIIOCOOHOCTH, €€ MEPIATEIbHOTO XapaKkTepa U aCTCHUYECKUX MPOSIBICHUM.

B cootBerctBum ¢ pekomennanusmu [IpAOOIT OOO HOJIA ue npegycMmaTpuBaeTCsl BHECEHHE U3MEHEHUH U JIOTIOJIHEHHH B pab0ovyro porpaMmMmy 1o
yuyeOHOMY TpeaMery XHUMHs, KOTOpas COJAEpXkKATelIbHO COBIAAAET C NMPUMEPHOH OCHOBHOM 00pa3oBaTEeIbHONW MPOrpaMMO OCHOBHOTO OOIIEro



oOpazoBanus. JlomyckaeTcsi MHas JIOTMKAa M3y4YeHHs IpelMeTa, a TakkKe IMEepeHOC Marepuaja M3 OJHOro roga oOydeHus B JPYroil ¢ ydeTom
0coOeHHOCTe KOHTHMHTEeHTa oOywaromuxcs. HeoOXoaumo HCHoibp30BaHUE CHENHMATIbHBIX METOJIOB, MPUEMOB M CpPEACTB OOy4YeHHs (B TOM 4YHCIE
CHELHUATU3UPOBAHHBIX KOMIBIOTEPHBIX M ACCUCTHUBHBIX TEXHOJIOTHI), OOECIEUMBAIOUINX PEANTHU3ALUI0 «OOXOHBIX MyTei» O00y4YeHHs; NMPaKTHUKO-
OpPUEHTHPOBAHHBIN XapakTep OOy4YeHHMS XMMHHM M YIPOIICHHE CHUCTEMBbl y4eOHO-TIO3HABAaTENbHBIX 33/ay, pellaeMbIX B mpolecce 00pa3oBaHUS;
crienuanbHoe 00y4YeHHE «IepeHOoCY» c(hOpMHUPOBAaHHBIX 3HAHMM M YMEHUIH B HOBBIE CHTYallUd B3aUMOJICWUCTBHUS C JIEHCTBHTEIBHOCTHIO; IOMOIIH B
pa3BUTUM BO3MOXKHOCTEH BepOanpHOM U HeBepOalbHOW KOMMYHUKAIIMM Ha YpOKaX, HCIHOJb3ysl pa3IUYHbIE CIIOCOOBI JOMOIHUTEIHbHON
aNbTepHATUBHOW KOMMYHUKAIUK; oOecrieueHre oco00il MpocTpaHCTBEHHON M BPEMEHHON OpraHu3aliid 00pa30BaTeIbHON Cpefibl, C UCIOIB30BaH HEM
JIBUTaTEIbHOTO U OXPAHUTENIBHOTO M1€1arOTMYECKOr0 PEKUMOB.

IIpumepHbie BUABI AesaTebHOCTH o0yyaromuxcsa ¢ HOJIA, o0yciioBiieHHbIe 0c00bIMHM 00pa30BaTeIbHBIMH IIOTPEOHOCTAMM M
o0ecrneynBalolIe 0CMBbICIEHHOE OCBOCHUE COIeP:KAHUM 00pa30BaHMsA 1O NpeaMeTy «PU3nKa».

[IpuHIMIBI U TOAXOABI K pealu3aluy NPOrpaMMBbl CIEIyIOIINE:

-/IluHaMUYHOCTBL BOCHpUATHS YydeOHoro Mmarepuana. I[Ipennonaraer HcCIoNb30BaHME 3aJaHMM IO CTENEHM HapacTawoowmeidl TpyaHoctH. Ciemyer
no0UpPAaTh 3aJaHus, IPU BBIMOJIHEHUN KOTOPBIX MCIIONb3YIOTCS JEHCTBUS pa3InYHbIX aHAJIU3aTOPOB: CIYXOBOT'0, 3pUTENBHOI0, KHHECTETUYECKOTO.
[IpuHnun nponykTuBHOM 00paboTku MHPOpMarK. B 1ensx nydiiero ycBoeHus npeamera, padodasi mporpamma COCTaBIISIETCSl TAKMM 00pa3oM, YTOOBI
UMETh BO3MOKHOCTh YBEJIMYUTH KOJUYECTBO YACOB 10 BCEM TEMaM, UCKJIIOUUTh HEOOs3aTeNIbHbIE TEMbI, COKpAaTUB 00bEM TEOPETHUYECKOT0 MaTepuana,
COXpaHMB IpH 3TOM KaK MHUHUMYM Oa30BbIi YpOBEHb IOATOTOBKM OOYyYaroIIMXCS. YJENUTh OOJblllee BHUMAaHUE HAIJISIIHO-IMIMPUYECKOM
nesTeabHOCTH. B yueOHbIN mporiecc HeoOXOAMMO BKJIHOYATh 33aJaHMs, MTPEANoararoliue caMoOCTOATENbHYI0 00paboTKy HHPOpMaIUU 00yJaro MMHUCS
C HCIOJIb30BaHUEM JIO3MPOBAHHOM MolTamHOW momomu mnexarora. [IpenBapurenbHO yuurtenbs oOydaeT paboraTh ¢ MH(oOpmMaiueil mo oOpasiy,
IrOpUTMY, BorpocaM. O0ydaroImuiicst OCyIIeCTBIsIET NEPEHOC MOKAa3aHHOTo crioco0a 00paboTKu HH(pOpMaIK Ha CBOE MHIUBUIYyaJIbHOE 33/1aHUE.
[Tpunuun wuHIMBUAYadbHO-TUGGEepeHIMpoBaHHOTO moaxoAa. [lpum peanusanuu aganTUPOBAaHHOW MpPOrpaMMbl  HEOOXOIMMO HCHOJIb30BaTh
TuQdepeHIIMPOBaHHBIA TOAX0A K KaxkaoMy oOywaromeMy corjacHo ero auarHo3a u pexkomennpanumii [IMIIK. B mpouecce oOydeHus, ydurenb
YUUTBIBAET TaKue OCOOCHHOCTH OOy4arollerocsi, Kak pa3BUTHE IBUTATEILHOW cdephl, HapylleHne oO0Ieil MOTOpUkH (00Ias HarpsHKEHHOCTh WITH
BSJIOCTb, HETOYHOCTH JBIDKEHHM, MapaJnyM, Mape3bl, HaJUYWe HMX OCTATOYHBIX SBJIEHHUI); O0COOEHHOCTH pPabOTOCIIOCOOHOCTH (YTOMIISIEMOCTb,
UCTOLIAEMOCTh, PACCESHHOCTb, MPECHIIIAEMOCTb, YCHIYMBOCTb, TEMN padOThl; YBEIMYEHHE KOJMYECTBA OMIMOOK K KOHIY YpOKa WIH IpHU
0JIHOOOPA3HBIX BUJAX JAEATEIbHOCTH). TOHKME ABM)KEHUS MablieB HE Pa3BUTHI MPAKTUYECKH Y Bcex oOyuaromuxcs. [loaTomy nepen yuureneM cTOUT
3a/ladya COBEPIIEHCTBOBAHUS JBM)KEHUH M CEHCOPHOI'O Pa3BUTHSI NPU BBINOJHEHUWM MPAKTUYECKUX M J1abopaTopHbIX padot. [Ipu HemocTaTrouHOM
pPa3BUTHUM YCTHOM peuYd, TYTOYXOCTH HpPHU MPOBEJEHUM TEKYILEro M HTOTOBOIO KOHTPOJS HCIOJIb3YyeT METOJbl, OOJerdarouiye IOCTUKEHUS
MI0JIO’KUTEIBHOIO PE3YIbTaTa U HE TPABMUPYIOLYIO IICUXUKY O0y4aroIuXCsl.

[TprHIMN MOTMBALMYU K YYEHHIO. DTOT MPUHLUI MOAPA3yMEBAET, YTO KaXJ10e yueOHOE 3a/laHue JIOJKHO OBITh YETKHM, T.€. 00yJaroIIUiCs J0JIKEH
TOYHO 3HaTh, YTO HAJO CHENATh JUIS MOJYUYECHHUsS pe3yibTara. Y o0ydaromerocs B ciaydae 3aTpyIHEHHs JOJKHA OBITh BOBMOXKHOCTH BOCIIOJIB30BAThCS



OTIOPO¥ TI0 00pasily, Mo anropuTMy (3a0bLT - MMOBTOPIO - BCIIOMHIO - celar). OMHUM U3 IyTel MOBBIIMICHHUSI MOTUBAIUH U 3()(EKTUBHOCTH Y4eOHOM
ACATCIIBHOCTH SABJIACTCA BKIIIOYCHHUC YHAIIUXCS B y‘le6HO-I/ICCJI€IIOBaTeJIBCKy10 " MPOCKTHYIO ACATCIbHOCTD

B cooTBeTcTBHU € 0COOBIME 00pa30BaTEIbHBIMH MTOTPEOHOCTAMHU HEOOXOJMMO: UCIIOJIB30BAHHE CIICIUAIBHBIX METO/IOB, IPHEMOB M CPEICTB OOYUCHHS
(B TOM YHCIIE CIICIUATN3UPOBAHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH ), 00SCIICUMBAIOIINX PEATH3AINI0 00YUCHHUS; BHICOKYIO CTCIICHb MHIMBHyaIH3alHN
00y4eHusl.

Ha u3ydenue ¢usuku (6a30BbIil ypOBEHb) Ha YpPOBHE OCHOBHOT'O 00IEro oOpazoBaHMs OTBOAMTCS 272 yaca: B 7 kiacce — 68 yacoB (2 daca B
Heneno), B 8 kimacce — 68 yacos (2 yaca B Hefien0), B 9 kiacce — 68 uacos (2 yaca B Heneno), B 10 kimacce - 68 yacos (2 yaca B HEJIENIO).
Jlist KaXI0ro Kiiacca peyCMOTPEHO Pe3epBHOE BPEMsl, KOTOPOE MOXKET OBITh MCIIOJIh30BAHO YUACTHHKAMHU 00pa30BaTelIbHOIO TpoIiecca B
nensax GopMUpOBaHUS BAPUATUBHOM COCTABJISIONICH 00pa30BaTEIBHOTO MPOIECCa U PACTIPEICIISICTCS YUUTEIEM B PAMKax KaJICHIapHO-TEMaTHYeCKOTO
wianupoBanus. [Ipu 3Tom 00s13arenbHas (MHBapHaHTHAsSI) YaCTh COJICPKAHUS MPEIMETa, YCTAaHOBJICHHAs pabovell IpOrpaMMOid, U BpeMsi, OTBOIMMOE Ha
€e M3y4eHHE, JOJDKHBI OBITh COXPAHEHBI TIOJTHOCTBIO.

[Ipennaraemslii B mporpamme no pusuke nepeyeHs J1adopaTOPHBIX padOT U OMBITOB HOCUT PEKOMEH/IaTENIbHBIN XapaKTep, YUUTENb J€TIaeT BbIOOp
IPOBEJCHUS JIaOOpaTOPHBIX PabOT M OMBITOB C Y4YETOM HMHAMBHAYaJIbHBIX OCOOCHHOCTEH OOydarolIMXcCs, CIUCKAa SKCIEPUMEHTAJIbHBIX 3aJaHHi,
npeiaraéMbIX B paMKax OCHOBHOT'O I'OCYAapCTBEHHOT0 3K3aMeHa 1o (U3HKe.

Bocnurare/bHbIN OTEHIUAJ IPpeAMeTa (PU3HKA.

BocnurarensHblil motennuan yueOnoro npeamera «dusuka» Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHusl pean3yeTcs Ha IeATeTbHOCTHOM
OCHOBE Uepe3: IpHBJIEYEHHE BHUMAaHUS 00yJaloluXcs K IEHHOCTHOMY acIlleKTy U3ydyaeMbIX Ha ypoKax sIBIIEHUH, OpraHu3alnio paboThl ¢ ModyyaeMon
Ha ypoke nHpopmanmen Gpru3nuecKoro coaepkaHus, BKI0Yas HHPOPMAIMIO O COBPEMEHHBIX JTOCTIKEHUAX (PU3UKU; aHAIN3 U KPUTHYIECKOE
OlICHMBaHME MH(OPMaLIMU; TPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (POPM pabOThl ¢ 00yUaIOUIUMUCS: UHTEIEKTYaIbHBIX UTP, CTUMYJIUPYIOIIHUX
MO3HABATEJIbHYI0 MOTHUBALIMIO O0YYarOMIMUXCS; AUIAKTUYECKOTO TeaTpa, I/Ie€ MOJIydeHHbIE Ha YPOKE 3HAHUSI OOBITPHIBAIOTCA B TE€ATPATbHBIX
MOCTaHOBKAX; TPYIIOBOM pabOThI Wi pabOTHI B Tapax, KOTOPHIE y4aT 00YyJarOIINXCsl KOMaHTHOW paboTe v B3aMMOICHUCTBHUIO C APYTUMHU
00y4JaroIMMUCS; UHUIIMUPOBAHKE U TOICPIKKY HCCIET0BATENBCKON NEATEIHOCTH 00YJaIOIIUXCS B paMKax peaau3alii UMH WHIUBUIYATbHBIX U
TPYIIOBBIX UCCIEI0BATENBCKUX MTPOEKTOB, UTO JAET OOYYAIOIIMMCS BO3MOXXHOCTh TPUOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUS TPOOJIEMBI,
Pa3sBUBACT YMCHUA Ha6JHOI[aTI> IMPUPOIHBIC SABJICHUS, BBIIIOJHATH OIBITHI U SKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCIIOJIB30BAHUCM U3MCPUTCIIBHBIX
puOOpOB, GOPMHUPYET HABBIK TCHEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX UJIEH, HABBIK ITyOJWYHOTO BBICTYIICHUS MEpe]] ayTUTOPUECH,
apryMEHTHPOBAHUS ¥ OTCTAaUBaHHS CBOCH TOYKH 3PEHUS; 3HAKOMCTBO CO cepamu MpoheCCHOHATLHON ACITEIbHOCTH, CBSI3aHHBIMH C PU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAaHHBIMHU Ha JOCTIDKEHHSX (PU3UIECKON HAYKH, YTO CIIOCOOCTBYET Pa3BUTHIO TIPEACTABICHUN O BO3MOXHBIX



cdepax Oynymieit mpohecCHOHAIBHON IESTEIBHOCTH, CBSI3aHHON C (PU3MUKOM, TOATOTOBKA K JalbHEHIIEMY 0OY4EHHIO B 3TOM HaIllpaBICHUH U
OCO3HAaHHOMY BBIOOPY O00yJaromuMucs Oyaymiei mpoeccun; yCTaHOBJIECHUE TOBEPUTEIbHBIX OTHOIICHHS MEX/Ty YUUTEIIEM U YYCHUKaMH,
CHOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPUATHIO YUAIIUMUCS TPeOOBaHUN U MPOCKO YUUTENsl, aKTUBU3ALIMU MX TTO3HABATEILHON IEATEIIbHOCTH U
AKTUBHOCTH; MOOYXJIeHUE 00YJAIOUINXCS K COOIOJICHUIO HA YPOKE OOIEIPUHATHIX HOPM TTOBEACHUS, IPABHIJI OOIEHHS CO CTApIIMMU (YUUTEISIMU) U
CBEpCTHUKAMH (IIKOJIBHUKAMH); WCIOJIH30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COIep)KaHUs y4eOHOT0 IIpeaAMeTa Yepe3 JeMOHCTPAIHIO
00y4aroIIMMCsI TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO ITOBECHUS, ITPOSIBIICHHS YEIOBEKOIIO0MS U T00OPOCEPICUHOCTH; OpraHU3alHio medCcTBa
MOTHBHPOBAHHBIX M 3PYJUPOBAHHBIX YYAIIUXCS HaJl X HEYCIEBAIOMIMMH OHOKJIACCHUKAMHU.



COJIEP KXAHMUE OBYUYUEHMUSI
7 kaacce
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIETr0o MUpa

1
Ouzuka — Hayka o npupone. SBnenus npuponsl (MC). ®Ousnyeckue SBICHHUS: MEXaHUUYECKHE, TEIUIOBbIE, 3JEKTPHUYECKHUE, MarHUTHBIC,
CBETOBBIE, 3BYKOBBIC.

dusznyeckrue BEIMUYMHBI. I/I3MepeHI/IC (I)I/I3I/I‘ICCKI/IX BenuuuH. DU3NYECKHUE HpI/I60pr. HOFpGH_IHOCTL HSMGPGHHﬁ. Me;xnyHaponHaﬂ CHUCTCMa
CAWHUIIL.

Kak ¢usuka u apyrue ecTeCTBEHHbIC HAYKH U3Yy4alOT IpUpoAy. EcTecTBEeHHO-HAYYHBIH METOJ MO3HAHMS: HAOII0IEHHE, TOCTAHOBKA HAYYHOTO

BOHpOC&, BBIIBHKCHHUE THIIOTE3, 3KCHepI/IMCHT I10 HpOBepKe THUIIOTE3, O6"I)$ICHGHI/IG Ha6JIIOIIaCMOFO SIBJICHUS. OHI/IC&HI/IG (1)I/I3I/I‘-ICCKI/IX ﬂBJ’IeHI/II\/JI C
OMOIILIO MOJEIEH.

Hemoncmpayuu
1. MexaHI/ILIeCKI/IC, TCIIJIOBBIC, DJICKTPUUCCKUEC, MAaIrHUTHBIC, CBETOBLIC SABJICHU.

2. ®usnyeckye IpUOOPHI U IPOLEAYPa NPSAMBIX H3MEPEHHIT aHATIOTOBBIM U LU(POBBIM ITPHOOPOM.

Jlabopamopnysie pabomul u onvimul®

Omnpenenenne HeHbl JeJIeHUs IKalbl UK3MEPUTEIBHOTO MPHOopa.
N3mepenne paccTOsTHU.

H3mepenne 06bEMa KUIKOCTU U TBEPIOTO Tea.

Omnpenenenue pasMepoOB MaJbIX TEN.

I/IBMepeHI/IC TEMIICPATYPhbI IIPU MOMOIIHA KUAKOCTHOT'O TCPMOMETPA U JaTUHKA TEMIICPATYPhL.

ok wbdE

[TpoBeneHmne ucciaenoBaHusl MO MPOBEPKE TUIIOTE3bI: AABHOCTH IMOJIETa IIAPHKa, MYIIEHHOTO TOPU30HTAIBHO, TeM OOJblle, YeM OoJbIle
BBICOTA ITYCKa.

1
1 MC — sneMeHTBI COACPIKaHUs, BKIIFOYAIOINUC MEKIIPEAMETHBIC CBA3U, KOTOPBIC no,up06Hee PACKpPBITBI B TEMATUYCCKOM IJIAHUPOBAHUU.

2 o .
3mecs 1 gajnee MPUBOANTCS PACIINPEHHEIH TepedeHb Tad0PaTOPHBIX paboT U OIBITOB, U3 KOTOPOTO YUUTEIh IeTaeT BEIOOD [0 CBOEMY YCMOTPEHHIO U C YUETOM CIIHCKA
IKCIICPUMCHTAIBHBIX 3aIaHU#, ipearaeMbix B pamMkax OI'D mo ¢usuke.



Pa3znen 2. HepBOHa‘laJILHLIe CBE€ICHHUSA 0 CTPOCHUM BeIIECTBA

CrpoeHnue BenecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OTNBITHI, 10Ka3bIBAIOIINE JUCKPETHOE CTPOSHUE BEIECTBA.

JBuxenne dactul] BemiecTBa. CBs3b CKOPOCTH JBHIKCHHUS YacCTHI[ C TemrmepaTypoil. bpoyHoBckoe nemxenue, nuddysus. BzaumonelictBue
YaCTHUI[ BEUIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSTHUS BELIECTBA: CTPOCHHE ra30B, KUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) Tel. B3auMOCBA3b MeXy CBOMCTBAMHU BEILECTB
B Pa3HBIX arperaTHhIX COCTOSIHUSIX U KX aTOMHO-MOJIEKYISPHBIM CTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSHUI BOJIBI.

Hemoncmpayuu
1. HaGmonenue 6POYHOBCKOTO JBUKEHHS.
2. Hao6moaenue b dy3un.

3. Ha6JIIOIleHI/I€ ﬂBHGHI/Iﬁ, O6’I)$ICH$[IOIIII/IXC$I MPUTAKCHUEM UJIKM OTTAJIKMBAHHUEM HAaCTUIl BEIICCTBA.

Jlabopamopnwvie pabomuvt u onvimul
1. Ouenka quameTpa aToMa METOOM PSIOB (C HCIONb30BaHUEM (BoTOrpaduii).
2. OnbIThl 0 HAOIOJEHUIO TEMIOBOTO PACIIMPEHHS [a30B.

3. OnbIThl 0 OOHAPYKEHUIO JEHCTBUS CUI MOJIEKYIISIPHOTO TIPUTSKEHHMS.

Pasznea 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl

Mexannueckoe IBHKeHHE. PaBHOMepHOE W HepaBHOMepHOE JBIkeHne. CkopocTh. CpeHssi CKOPOCTh TPH HEpaBHOMEPHOM ABMXKeHUHU. Pacuér
MyTH ¥ BPEMEHH JIBHKCHHS.

SBnenne wHepuuu. 3aKOH MHEpUUH. B3anmoaeicTBre Tel Kak MpUYMHA M3MEHEHHS] CKOPOCTH JIBMKEHHUs Tell. Macca Kak Mepa MHEPTHOCTH
tena. [lmoTHOCTH BemecTBa. CBSA3b IMIIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHHIIE 00BhEMA BEIIECTRA.

Cuiia Kak xapakTepuCTHKa B3aumojencTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuiibl ¢ MOMONIbIO AMHAMOMETpa. SIBIeHUe
TATOTeHUs U cuiia TsokecTu. Cuna Tspkectd Ha apyrux minaHerax (MC). Bec tena. HeBecomocTs. CrokeHue cuil, HalpaBJIE€HHBIX 10 OJTHOM MpsMOM.
PaBnogeiictByromas cuil. Cuna tpenus. TpeHue cKoabXeHus U TpeHue nokos. Tpenue B npupoae u texuuke (MC).

Hemoncmpayuu
1. HaOmroneHne MeXaHUUECKOTO ABWKEHUS TEIa.



N3mepenne ckopocTH MPSIMOIMHEHHOTO IBIKCHHUS.
HaburoieHue sBaeHUS MHEPIUH.

Habmionenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBHHU Tell.
CpaBHEHHE MacC [0 B3aUMOAEHCTBHUIO TEIL.

o gk wN

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie pabomovt u onvimul
1. Omnpenenenue CKOpPOCTH PaBHOMEPHOTO JIBUKCHUS (mapuika B JKUOKOCTH, MOJEIHU  DIEKTPHUUECKOTO
ABTOMOOWJIS U T. 11.).
2. OmnpeneneHue CpeaHEN CKOPOCTH CKOIBKEHHUS OpyCKa MU IMAprKa M0 HAKIIOHHOH IIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.
4. OnpITbl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb PpacTsKEeHMs (JeopMaluu) MPYKUHBI OT MPUIOKEHHON CHUIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHMOCTb CUJIbI TPEHUS CKOJIBKEHHUS OT BEca Tella U XapaKTepa CONPUKACAIOIINXCS TIOBEPXHOCTEH.
Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenne. CiocoObl yMEHbLIEHNS U YBEJIMUECHUs AaBleHUs. J(aBieHue raza.
3aBUCHUMOCTh JaBJIHUS ra3a oT o0béMa, Temmeparyphl. llepenauya naBneHus TBEPABIMH TellaMH, KMIKOCTAMH M razamu. 3akoH Ilackans.
[THeBMaTHyeckue MamMHBL. 3aBUCHMOCTH JABJIEHUS JKUJIKOCTH OT TiyOwHBL. [mapocratmyeckuii mapamokc. CooOIIaroniuecss COCybl.
I'unpaBnudeckne MEXaHU3MBI.

AtMmocdepa 3emnu u atmochepHoe naBieHue. [IpudnHbl cynecTBoBaHUs BO3aylIIHONW 00onouku 3emin. OnbiT Toppuuennu. M3mepenue
atMoc(epHOro naBieHHs. 3aBUCUMOCTh aTMOC(EpPHOro NaBJi€HHs] OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl i n3mepeHus arMochepHOro

JTaBJICHMSL.

JleiicTBuE JXKUAKOCTH M ra3a Ha MOTpYyXEHHOE B HUX Teno. BrlTanmkuparomas (apxumenoBa) cuia. 3akoH Apxumena. IlnaBanue Ten.
BoznyxomaBanue.

Jemoncmpayuu

1. 3aBucuMOCTH JaBIEHUS r'a3a OT TEMIIEPATyphI.

2. Tlepenaua maBieHHS KHIKOCTBIO U Ta30M.

3. CooOmiaromniuecs: COCyIbl.

4. TumapaBmuueckuii mpecc.

5. IlposiBnenue aecTBUs aTMOCHEPHOTO JTABJICHHUS.

6. 3aBHCHMOCTbH BHITAIKHBAIOIIEH CUIIBI OT 00bEMA MOTPYKEHHOM YacTH TeJa U MIIOTHOCTH KHUIKOCTH.



7.
8.

PaBencTBO BbITaJ'IKI/IBaIOIHeﬁ CHIIBI BECY BBITECHCHHOM KHUAKOCTHU.
VYcaosue IJIaBaHUA TCII: IIJ1aBaHUC Ui IOTrPYKCHUC TCII B 3aBHCHMOCTH OT COOTHOIICHUS IIJIOTHOCTEH

TCIa U XKUJKOCTH.

Jlabopamopuvie pabomul u onvimul

1.

2.
3.
4

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa NMOrpy:KEHHOM B )KUAKOCTh YaCTH TeIa.

OnpeneneHne BBITAIKUBAIOIICH CUIIBI, IEHCTBYIOIIEH Ha TEIIO, IOTPYKEHHOE B KUAKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAIIKUBAIOIIEH CUIIBL, ACUCTBYIOLIECH HA TEJIO B )KUIKOCTH, OT MAaccChl Tela.

OnbITHl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CUJIbI, AEHCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT 00bEMA MOTPYKEHHOMN B
KHUJKOCTb YaCTHU TeJIa U OT IVIOTHOCTH JKUJKOCTH.

KoHcTpynpoBanue apeomerpa WIM KOHCTPYMPOBAHHUE JIOJKH M ONPEACIICHHE €€ IPY30II0AbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus

Mexannueckas paboTta. MoIHOCTb.

HpOCTHe MCXAaHU3MBI: pbI4ar, 6J'IOK, HaKJIOHHAasd IJIO0CKOCTb. HpaBI/IJ'IO PaBHOBECHS pbIyara. HpI/IMeHCHI/Ie IIpaBUJjia paBHOBECHUS pblyara K 6HOKy.
«3o010TOC IMPpaBUJIO» MCXAaHUKH. KHI[ MMPOCTBIX MCXAaHU3MOB. HpOCTLIe MCXaHU3MBbI B 6BITy U TCXHHKC.

Mexann4deckas SHEpPTUs. Kunernueckas u MOoTCHIUAJIbHAsA SHCPIrU-. HpeBpameHI/Ie OJIHOTO BHJIa MEXaHHYECKOH OHCPIrun B I[perﬁ. 3akoH
COXpPAaHCHUS DHCPIru B MEXaHUKE.

Hemoncmpayuu

1. IlpumMepsl IPOCTHIX MEXaHU3MOB

Jlabopamopuvie pabomol u onvimul

1. Onpenenenre paGoTHI CUITBI TPEHHS IPH PABHOMEPHOM JIBUKEHHH TeJla O FOPH30HTAIBHOM IIOBEPXHOCTH.

2. ViccrneoBaHye yCIOBHI PaBHOBECHS phIYara.

3. Usmepenne KITJ HAKIOHHOMN MIIOCKOCTH.

4. I/IBYTICHI/IC 3daKOHa COXPAaHCHUSA MEXaHHYECKOI OHCPTHHU.

8 kiaacce



Pa3gen 6. TensioBbIe sIBJICHUS

OcCHOBHBIE TIOJIOKEHHMSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHMsI BellecTBa. Macca U pa3Mepbl aTroMOB U MOJEKyJ. OIBITHI,
MIOJITBEP K IAIOLIUE OCHOBHBIE TIOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOpHUH.

Monenu TBEPAOTO, KUAKOTO U Ta3000pa3HOro cocTosHUM BemiecTBa. Kpucrammmdeckue u amopdubeie Tena. OObsSCHEHHWE CBOWCTB Ta3os,
KUAKOCTEH M TBEPIABIX TEJI HA OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETHYECKOM Teopuu. CMauumBaHUME W KalWUIIpHbIE SBICHUS. TerioBoe
pacUIMpPEHNE U CKaTHUE.

Temneparypa. CBsi3b TeMIEPATYpbl CO CKOPOCTHIO TEILIOBOTO JBUKEHUS YACTHULL.

Buytpennsas osHeprusi. CrocoObl M3MEHEHUS BHYTPEHHEW OHHEpruu: TeIvlonepenaya M coBepuieHHe paboTel. Buasl Temnonepenauu:
TEIJIONPOBOJHOCTb, KOHBEKLIUSI, U3IIy4CHHE.

KonunuectBo Tennotel. Y aenbHas TEIIOEMKOCTb BelleCTBa. 1eMI000MEeH U TEIIOBOE paBHOBECHE. Y paBHEHUE TEIJIOBOro OanaHca.

[InaBneHue u oTBepEBaHUE KPUCTANIMYECKUX BEIIECTB. Y IeNbHasl TeIuioTa IuiaBieHus. [lapoobpasoBanue u konaencauus. Mcenapenune (MC).
Kunienue. Y nenpHas Temnora mapooOpa3oBaHusi. 3aBHCUMOCTb TEMIIEPATYPhl KUIIEHHUS OT aTMOCc(EepHOTO aBieHus. BraxHocTh Bo3ayxa.

OHeprus TOIMBa. Y ieJbHasl TEIJI0Ta CTOPAHHUSL.

[Tpuniune! padotsl TemmoBbix aBurareneid. KIIJ[ TemnoBoro nsuraresns. TeroBele ABUraTenu U 3ammra okpyxaromeit cpensl (MC).

3aKOH COXpaHEHUs U MpeBpalleHus SHEPTHH B TeIIoBbIX mporeccax (MC).

Hemoncmpayuu
1. HaGmronenue 6pOyHOBCKOTO JBUXKEHUS.
Hab6monenue muddysum.
3. HaOuroieHue sSIBJICHUH CMAaYMBAHWS W KAMUTSIPHBIX SBJICHUM.
4. HabnrofeHue TETIOBOTO PaCIIMPEHUs TEIl.
5. U3meHeHue naBieHus ra3a npyu U3MEHEHUH 00bhEMA U HAaTPEBAHUU WIIA OXJTAKICHHH.
6. I[IpaBuia u3mMepeHus TeMmepaTyphl.
7. Bunel Teronepenadm.
8. OxyakaeHue Mpu COBEPIIEHUU paOOTHI.
9. HarpeaHue npu coBEpIIIEHUH paOOTHI BHEITHUMU CHIIAMHU.
10. CpaBHeHHe TETIIOEMKOCTEH pa3IMUHBIX BEIIECTB.
11. HaOmroneHue KAIEHUS.
12. HabGmrogeHue moCTOSIHCTBA TEMITEPATyPhl TTPH TUIABJICHHUH.
13. Mopenu TeIUIOBBIX ABUTATENIEH.



Jlabopamopnwvie pabomot u onvimul

1.

© Nk WN
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OnbIThI nmo  OOHapyXEHHUIO JIEHCTBUS cui MOJIEKYJIIPHOTO TPUTSKEHUS.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnbITH 10 HAOJIIOACHUIO TETIOBOTO PACUIMPEHHS Ta30B, KHUIKOCTEH M TBEPBIX TEI.

Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MINPHIIA.

OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JAaBJIEHUS BO3lyXa OT €ro 00bEMa U HAarpeBaHUS WIN OXJIaKICHUS.

[TpoBepka runoTe3bl JMHEHHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOI TPYOKE OT TEMIIEPATYPBI.
Habumronenne n3MeHeHus: BHyTpEHHEN SHEpruu Teja B pe3yibTare TeIuIonepesau U paboTbl BHEITHUX CHUIL.
HccnenoBanue sBlIeHUS TEIIOOOMEHA MPU CMEIIMBAHUU XOJIOJHON U TOpsSueii BOJIBI.

OHpe,I[CJ'ICHI/IC KOJIMYCCTBA TCIJIOTBI, ITOJIYUCHHOTO BOI[OI71 IIpu TEI000MeHE C HarpC€TbiM MCTAJUIMUYCCKUM HUJIUHIAPOM.

. Onpenenenue yneiabHOU TEIUIOEMKOCTH BEILIECTBA.
. UccnenoBanue nporiecca ncrapeHus.

. Onpez[eneHI/Ie OTHOCUTEIBbHOM BIAKHOCTH BO3yXa.

13.

OnpeneneHue yaenbHON TEIUIOTHI IJIABJICHUS JIbJA.

Pa3nes 7. DinekTpuyecKkue H MATHUTHBIC SIBJICHUSA

Onektpuzarusi Tena. JlBa poja dIEKTPUYECKUX 3apsnoB. B3auMmopeicTBue 3apspkeHHBIX Tenl. 3akoH KynoHa (3aBUCUMOCTBH  CHIIBI

B3aI/IMOI[CI\/’ICTBI/I${ 3apSAKCHHBIX TCJI OT BEJIMYUHBI 3apAJ0B U PACCTOAHUA MCKIAY TeJ'IaMI/I).

Dnektpuyeckoe moiie. Hanpsk€HHOCTH 2JIeKTpUuUecKoro moss. [[puHun cyneprno3uiiuy 31eKTPUIECKUX MoJiel (Ha Ka4eCTBEHHOM YPOBHE).
Hocurenu >nexkTpuyeckux 3apsai0B. DIEMEHTAPHbBIN dJIeKTpudyeckui 3apsia. Ctpoenue atoma. [IpoBOMHUKHM U AUANIEKTPUKU. 3aKOH COXPAHEHHUS

QJICKTPHUYCCKOI'0 3apsaa.

BHCKTpI/I‘-ICCKI/II\/II TOK. YCJIOBUSA CYIICCTBOBAHUA JJICKTPHUYCCKOI'0 TOKaA. HCTOYHHKH MOCTOSHHOTO TOKa. I[CﬁCTBHH QJICKTPHUYCCKOI'O0 TOKa

(TCHJ'IOBOC, XUMHYCCKOC, MaFHI/ITHOC). QHCKTpI/IIICCKI/II‘;I TOK B ) KHIKOCTAX U rasax.

BHCKTpI/I‘-ICCKa}I OCIIb. Cuna Toka. 3HCKTpI/I‘-ICCKOC HaIIpsI’KCHUC. COHpOTI/IBJICHI/IC IMPOBOAHUKA. YaeapHOE COIIPOTUBJICHUEC BCHICCTBA. 3aKkoH

Oma IJId ydacCTKa L CIIn. HOCJ’IG}IOB&TGJ’IBHOG " MapaiICJIbHOC COCAMHCHNE IIPOBOJHUKOB.

PaGota u MouiHOCTh 3eKTpuyeckoro toka. 3akoH J[xoymns—JleHma. DnekTpuyeckue Henu U MOTPeOUTENN IIEKTPUYECKON SHEPruH B OBITY.

KopoTkoe 3ambikaHue.



[TocTostHHBIE MarHUTHl. B3anmonelicTBUE NOCTOSHHBIX MarHUTOB. MaruutHoe noJjie. MarouTHoe nose 3eMid U €ro 3Ha4eHHWe I JKU3HHU Ha
3emuie. OmnbIT Opcrena. MarHUTHOE TMOJ€ 3JIEKTPUYECKOro ToKa. lIprMeHeHue 3JIeKTpOMarHUTOB B TEeXHHUKE. JlelicTBHME MAarHMTHOTrO TOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOBUTATENb MIOCTOSSHHOTO TOKa. Vcnosib3oBaHue 3JIEKTPOABUTaTENCH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Onwitel @apanes. SBnenue syekrpomarHuTHOW WHAYKIWHU. [IpaBuno Jlenma. DnekrporeHeparop. CrocoObl MONTYYCHHS AIIEKTPUICCKOU
SHEPruH. DIIEKTPOCTAHIIUU HA BO3OOHOBIISIEMBIX UICTOYHHKAX YHEPTUH.

Hemoncmpayuu
1. DOnexrpuzanus Tei.
JIBa poJia 3IeKTpUUECKUX 3apsAA0B U B3aUMO/ICHCTBHE 3apPsHKEHHBIX Tell
YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.
DneKTpocTaTHuecKas HHIYKIMSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToYHNKY MOCTOSSHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.

10. DnexTpuyeckuil TOK B )KUIKOCTH.

3
4
5
6. IIpoBOIHUKHU M TUDIEKTPUKH.
7
8
9

11. T"a30BBblii pa3ps.

12. M3mepeHune CHITBI TOKAa aMIIEPMETPOM.

13. M3mepeHnue 3JeKTPUIECKOT0 HANIPSKEHUS BOJIBTMETPOM.

14. Peocrat u Mara3suH CONpPOTUBIICHUH.

15. B3ammoneiicTBHE IOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH Pa3AesieHuUs MOJTIOCOB MarHUTA.
17. MopenupoBaHue MarHUTHBIX TOJIEH MTOCTOSTHHBIX MATrHUTOB.

18. OmeIT Dpcrena.

19. MarauTHOE nojie TOKa. JIEKTPOMArHHUT.

20. JleficTBHME MarHUTHOTO ITOJISI HA TIPOBOJHUK C TOKOM.

21. DnekTpoaBUTATENb MOCTOSTHHOTO TOKA.

22. VccnenoBaHue sIBJICHUS DIEKTPOMArHUTHON UHIYKITUH.

23. Omnpiter @apanes

24. 3aBUCUMOCTbH HAIPABJICHUS WHIYKIIHOHHOTO TOKA OT YCIIOBUHM €r0 BO3HUKHOBEHHS.



25.

BJIeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopusie pabomsl u onvimot

9 kJjacc
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17.

OMnBITHI MO HAOTIOCHUIO JIEKTPU3AIUU Tl MHAYKIIUEH U PU CONTPUKOCHOBEHUH.

HccenenoBanue 1elCTBUS JIEKTPUYECKOTO MOJISl HA IPOBOJHUKH U TU3JIEKTPUKH.

COopka 1 mpoBepKka padOoThI IEKTPHUUECKOH IEMH TOCTOSHHOTO TOKA.

W3mepeHue u peryaupoBaHUe CUIIbI TOKA.

W3mepenne u peryaupoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U HAPSYKEHUS Ha PE3UCTOPE.

OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPHUUECKOTO COMPOTUBIICHUS MPOBOJHUKA OT €T0 JUTHMHBI, TUIOMIAJUIIONEPEYHOTO CEUCHUS

MarepHania.

[TpoBepka npaBuiia CI0KEHUS HAIIPSHKEHUN TIPU MIOCIIEA0BATEIbHOM COEJUHEHUH JIBYX PE3UCTOPOB.

[TpoBepka npaBuiIa AJIsl CUIIBI TOKA MIPH MMAPAJIIEIIBHOM COEMHEHUH PE3UCTOPOB.

Omnpenenenue paboThl 3JIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOp.

OmnpeneneHne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO YEPE3 JaMIIOUKY, OT HANIPSKEHMSI HAa HEH.

Omnpenenenne KIIJ] narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOJEMCTBHSI TIOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO MOJSl MOCTOSHHBIX MAarHUTOB MPU UX OOBEIMHEHUH U pa3IelICeHUN.

Uccnenoanue neicTBUs 3JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBUSA KAaTYIIKH C TOKOM M MarHuTa OT CHJIbl TOKA M HaIlpaBJICHUS TOKA B

KaTyIIKe.

18.
19.
20.
21.

W3yuyenue AeiCcTBUS MarHUTHOT'O I10JIsS HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padboTsl JEKTPOIBUTATENS.

N3mepenne KIIJI anexTpoaBUrarenbHoOl yCTaHOBKH.

OneITel IO  WCCIEAOBAHUIO SIBICHHUS OJIEKTPOMAarHUTHOM MHAYKIMM: HCCICAOBAHME W3MEHEHHWW 3HAYEHHs W HAlpPaBICHUS

HHAYKOUOHHOI'O TOKA.



Pa3zgen 8. Mexannueckue siBJICHUSA

Mexannueckoe nBrkeHue. MatepuanibHas Touka. Cuctema otcu€ra. OTHOCUTENBHOCTh MEXAHUYECKOTO JABWXKEHUs. PaBHOMepHOE
npsIMOJIMHEHOE JBIKeHue. HepaBHoMepHOE npsiMoTuHeEHOe IBH>KeHHe. CpellHssl © MTHOBEHHAsI CKOPOCTh TeJla MPYU HEPaBHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOpeHHOE TpsMOTHMHEHHOE IBHKeHHe. CBoOOMHOE mageHue. OnbITh [ anmes.

PaBHOMEpHOE IBIKEHUE TIO OKpY)HOCTH. [lepron u yactora oOparieHusl.

JIunelinas u yrinoBast ckopocTH. LleHTpocTpeMuTenbHOE yCKOPEHHUE.

ITepsriii 3akoH HeroToHa. BTopoii 3akon HetotoHa. Tpetuii 3akon Herotona. [IpuHuun cyneprno3unyu Cuil.

Cuita ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TPEHUSI CKOJIbKEHUSI, CHIIa TPEHUS IOKOS, IPYTUE BUJIbI TPEHHUSI.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpeHue cBoboaHoro mnaaeHus. J[pmwxkenue miuaneT Bokpyr Comnma (MC). Ilepsas
KOCMHUYECKasi CKopocTb. HeBeCOMOCTh U eperpysKu.

PaBHOBecne mMarepuaibHON TOYKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOro Tena ¢ 3aKPEIUIEHHOW OChIO BpamieHUs. MOMEHT CHIIHL.
Hentp Tsixectu. Mmnynbce tena. MIsmenenue ummynbca. Mmmynbe cunbl. 3akoH coxpaneHus umnysbca. Peaktusnoe nemxenne (MC).
Mexanuueckas pabota 1 MOIIHOCTb. PaboTa cui TsxkecTH, ynpyroctu, TpeHus. CBssp sHepruu u pabotsl. [loTeHnnanbHas sHeprus Tesa, NoHATOro
HaJ| MOBEPXHOCThIO 3eMiu. [loTeHumanbHas sSHeprusi cxkarod npyxuHsl. Kunetmueckas sHeprus. TeopeMa O KHMHETHYECKON HHEPruu. 3aKOH
COXPaHEHHUsI MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu
1. HabGmroneHne MEXaHMYECKOTO IBMKEHUS TeJla OTHOCUTENILHO Pa3HbIX TeJ OTCUETA.
CpaBHeHHE MyTel U TPACKTOPHM IBHXKEHHS OJTHOTO M TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX TEJl OTCUETA.
N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHUS.
UccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO IBUKEHHS.
Habmronenne ABMXEHUS Tela 0 OKPY>KHOCTH.

o ok w

HabGmronenne MexaHWYecKUX SIBICHUN, MPOUCXOAAIIUMX B cucTteMe orcuéra «Tenexka» mpu e€ paBHOMEPHOM U yCKOPEHHOM
JBUKEHUH OTHOCUTEIBHO KaOMHeTa (DU3HKH.

7. 3aBHUCHUMOCTH YCKOPEHUS TeJia OT MACChI TeJIa U ACHCTBYIOIEH Ha HErO CHIIBI.

8. Habnronenne paBeHCTBa CHUII IIPU B3aMMOJICHCTBUH TE.

9. U3meHneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenmaua ummyIbca Mpy B3aUMOACHCTBUH TEI.

11. TIpeoGpa3oBaHus SHEPTUH MPU B3aUMOACHCTBUHN TEI.

12. CoxpaHeHne UMIyIbCa IPH HEYIIPYTOM B3aUMOJICHCTBUH.

13. Coxpanenue uMIysabca Mpu aOCOIIOTHO YIIPYTOM B3aUMOJCHCTBUN.



14. HaGmroneHne peakKTUBHOTO JABUKCHUS.
15. CoxpaHeHne MEXaHUYECKOM dHEPIruu Ipy CBOOOAHOM Ia/IEHUU.
16. CoxpaHeHHE MEXaHUYECKOW SHEPTUU NPU ABMKCHUHU TeJIa MO ACHCTBHEM MPYKUHBI.

Jlabopamopusie pabomsl u onvimot

KoHcTpyupoBaHue TpakTa JUlsl pa3roHa U JalbHEHIIIEro paBHOMEPHOTO JABMKEHUS MApUKa MU TEIICKKH.
OnpeneneHue cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM JIBHYKCHUS IIApHUKa M0 HAKJIOHHOW TUIOCKOCTH.
Omnpenenenue ycKopeHus Tela Ipyu paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKJIOHHOM MIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HaYallbHOM CKOPOCTH.

g~ E

[IpoBepka runoTe3bl: €Ciu MPU PaBHOYCKOPEHHOM JBIKEHUM 0€3 HaYaIbHOW CKOPOCTH IyTH OTHOCSITCS KaK PsiJl HEYETHBIX YUCEN, TO
COOTBETCTBYIOLIME MPOMEKYTKH BPEMEHU OJIMHA-KOBBI.

o

HCCHGI{OB&HI/IG 3aBUCUMOCTH CUJIbI TPCHUA CKOJIBKCHUSA OT CUJIbI HOPMAJIBHOTI'O JAaBJICHUA.

~

Omnpenenenne KodhHUIMEHTA TPESHUS CKOJBKCHHS.

©

Omnpenenenne KECTKOCTU NPY>KUHBI.

Onpenenenue paboOThl CHIIBI TPEHUS TP PABHOMEPHOM JIBH)KEHUH T€Ja M0 TOPU30HTATILHON TTOBEPXHOCTH.

10. Onpenenenue paboThl CHUJIBI YNPYIOCTH NpU MOJBEME TIpy3a C UCHOIB30BAHUEM HEIOJBUKHOTO U MOJBUKHOTO OJIOKOB.
11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannudeckue KoJ1e0aHud U BOJTHBI

KonebatenbHoe aBmxenne. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUM: MEPHO/, YacTOTa, aMIUINTy1a. MaTemMaTuyecKuil U Mpy>KUHHBIA MasTHUKH.
[IpeBpartienune sHEPrUn Npu KOJIeOATEIHHOM JBHKEHHUH.

3aryxatomue konebanus. BeinyxeHnsie koaebanus. Pezonanc.

Mexannueckue BonHbl. CBOMCTBa MeXaHW4YecKuX BOJH. [IpososibHBIE M MonepeyHble BONHBI. J[JIMHA BOJHBI U CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHuueckue BOJIHBI B TBEPJIOM Tele, ceiicMuueckue BosiHbl (MC).

3ByK. I'poMKOCTB 3ByKa U BbIcOTa ToHA. OTpaskeHue 3ByKa. IH(pa3ByK U yIbTpa3BYyK.

Hemoncmpayuu
1. HabGmrogenue xoneOaHmii T MO IEHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
2. HaGmonenue konebaHuii Tpy3a Ha HUTH U Ha TIPYKUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHHIA U PE30HAHCA.



4. PacnpocTpaneHue NPOIOIbHBIX U IONEPEYHBIX BOJH (Ha MOJIEIN).
5. Halmonenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHUI pE€30HAHC.

Jlabopamopusie pabomsl u onvimot

Omnpenenenre 4acToThl ¥ Mepro/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.

Onpenenenue Y4acTOThI U Iepuoja Kosie0aHuit MPYKUHHOT'O MAsITHUKA.

HccnenoBanue 3aBUCUMOCTH TiepUoAa KoJeOaHU OIBEIICHHOTO K HUTHU Tpy3a OT JTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH nepuona  KoJjiebaHUM MPY>KUHHOI'O MasiTHUKA OT MaccChl Ipy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHO/Ia KOJIeOaHH rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.

OnpIThl,  JAEMOHCTPUPYIOIINE 3aBUCUMOCTh nepuojia  KojieOaHWW TPYKUHHOTO MAsATHHKA OT MAacChl Tpy3a U

ok wdE

KECTKOCTU IIPY>KUHBL.
7.  U3MmepeHue yckopeHHs! CBOOOHOrO MajeHuUs.

Paznen 10. DaekTpoMarHuTHOE MOJIe M JIJIEKTPOMATHHUTHBIC BOJIHBI
ONEKTPOMarHuTHOE I0JIE. DNEKTPOMAarHuTHeIE BOJIHBI. CBONCTBA 3JEKTPOMAarHUTHHIX BOJIH. [IIkana aynekTpomMarHuTHeIX BONH. Mcnons3oBanue

QJICKTPOMArHUTHBIX BOJIH JJIA COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceeta. CKopocTh cBeTa. BoIHOBBIE CBOCTBA CBETA

Hemoncmpayuu
1. CsaoiicTBa 5IE€KTPOMATHUTHEIX BOJIH.

2. BosHOBBIE CBOICTBA CBETA.

Jlabopamopnwvie padbomovt u onvimul
1. V3yuenue CBOWCTB 3IEKTPOMATHUTHBIX BOJIH C HOMOIIBIO MOOMIILHOTO TenedoHa.

IToBTOpPHTEIBLHO-000011Ia10IINIT MOLYJ/Ib
[ToBTOpUTENBEHO-0000ITAIONINIT MOIYIb TIPEIHA3HAYEH JUIsI CUCTEMAaTH3alMU U 0000IIeHUs TPEAMETHOTO COIEPKaHUs U OIBITA JIeATENbHOCTH,
npruoOpeTEHHOT0 NpPU HM3YYEHHUU BCEro Kypca (U3MKH, a TaKxke il MOATrOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHY MO (U3UKE s
00y4aromuxcsi, BRIOPAaBIINX 3TOT YUeOHBIH MpeaMeT.



[Tpy M3yyeHuH AAHHOTO MOJIYJIS PEAIN3YITCS U CUCTEMAaTU3UPYIOTCS BUABI JESATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIeYMBAETCS TOCTUKEHUE
NPEIMETHBIX U METAaNpeAMETHBIX IUIAHUPYEMBIX DPE3YJIbTaTOB O0y4YeHHs, (pOpMUPYETCS €CTeCTBEHHO-HAy4YHAs T'PaAaMOTHOCTh: OCBOEHHE Hay4HBIX
METO/IOB UCCIICIOBAaHMS SBJICHHHA MPHUPOJBI U TEXHUKH, OBJIAJCHHE YMEHHUSMHU OOBSICHATh (PU3UUECKUE SIBICHUS, MPUMEHSAS IMOJyYCHHbIC 3HAHUA,
pemaTh 3a1a4u, B TOM YUCJIE KAYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATIBHO ACATENBHOCTHBIN XapaKTep JaHHOIO pa3fena peaau3yeTcs 3a CYET TOro, YTO YYallMecs BBIIOJIHSAIOT 3aJaHusl, B KOTOPbIX UM
[IPE1JIaracTes:

- Ha OCHOBE TOJYyYEHHBIX 3HAHUN pACHO3HaBaTh U HAYYHO OOBICHATH (PM3MUECKUE SBJICHUS B OKPY)KAIOIIEH MPUPOJE U MOBCEIHEBHOMN
JKU3HU;

- HCII0JI30BATh HAYYHBIC METOJAbI NCCIICAOBAHNA (1)I/ISI/ILI€CKI/IX SIBJICHI/Iﬁ, B TOM YHCJIC JJIA NPOBCPKU I'MIIOTE3 U MOJYUCHHUSA TCOPCTUICCKUX
BBIBOJOB,

- OOBSCHATH HayYHbIC OCHOBBI HanOOJIee BAKHBIX JOCTH)KCHUI COBPEMEHHBIX TEXHOJOTHWH, HAPUMEDP, MPAKTHUECKOTO HCIIOJIb30BaHUS
PAa3IMYHBIX UCTOYHUKOB SHEPIrMU Ha OCHOBC 3aKOHA MPEBPAIICHUA U COXPAaHCHHA BCECX U3BCCTHBIX BUAOB SGHCPTHHU.
Kaxnast u3 TeM JaHHOTO pasienia BKIIOYAeT JKCIIEPUMEHTAlIbHOE HCCieqoBaHHe o0oOIaromiero xapakrepa. Pasmen 3aBepiiaercs MpPOBEICHUEM
JIMarHOCTHYECKOM U OLEHOYHOM paboThI 3a Kypc OCHOBHOM IIIKOJIBI.

10 k1ace

Pa3neua 11. CBeToBbIe siBJICHUS
JlyueBas mognensb cBera. Mcrounuku cBera. [IpsmonuneiiHoe pacripoctpaneHue cBeta. 3arMenus Connua u Jlynsl. Otpaxkenue cera. [lnockoe
3epKayio. 3aKOH OTPaKCHHSI CBETA.

HpeJ'IOMJ'ICHI/IC cBeTa. 3aKOH MMpEJIOMJICHUSA CBETA. ITonHoE BHYTPCHHCC OTPAKCHUC CBCTA. Hcmonp30BaHH€E IIOJIHOTO BHYTPCHHCTO OTPAaXCHUA B
OIITHYCCKUX CBCTOBOJAaX.

Jlunza. Xon nyuedt B nmH3ze. Onrtuueckas cucrema ¢otoanmnapara, Mukpockoma u Teneckona (MC). I'maz kak onTuueckas cucrema.
bin30pyKoCTh M TATBHO30PKOCTB.
Paznoxenue 6enoro ceera B criekTp. OnbiTel HetoToHa. CliojkeHue crieKTpaibHbBIX I[BETOB. Jucnepcus cBeta.
Hemoncmpayuu
[IpsamonuHeHOE pacIpOCTpaHEHUE CBETA.
OtpaxkeHue cBeTa.

[Tony4yenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.

Mo bdhE

IIpenomnenue ceera.



5. Onruyeckuil CBETOBO/I.

6. Xon iyueil B coOuparomiei JuHse.

7. Xon mydel B pacCEUBAIOIICH JIMH3E.

8. Tlomyuenue u3o0pa>keHuU C MOMOIIBIO JHH3.

9. Ilpunuun neiictBus goroamnmnapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rnasa.

11. PaznoxeHue 0emoro cBeTa B CIEKTD.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnuvie pabomovt u onvimuol

HccnenoBanue 3aBUCMMOCTH YIJia OTPAXKEHHsI CBETOBOTO JIydya OT yrijia MajaeHusl.

W3ydeHne xapakTepuCcTHK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.

HccnenoBanue 3aBUCUMOCTH yTJIa MPEJIOMIICHHUSI CBETOBOTO JIy4a OT yIJIa aJCHUS Ha TPAHMIIE «BO3TYX—CTEKIO».

[Tomryuenue n300pakeHUI C TIOMOIIIBIO COOMPAIOIICH JTNH3HI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OMnBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

No g~ wdE

OnBITHI IO BOCTIPUATHUIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIE (PUIIBTPBI.
Pasznea 12. KBanTtoBble siBJeHUS
OmnsiThl Pesepdopaa n miianerapuas monens atroma. Mojens atoma bopa.
Hcnyckanve n nornonieHue ceera atoMmoM. KBaHThI. JInHeH4YaThbie CIEKTPBI.
PannoaktuBHOCTh. Anb(a-, Oeta- u ramma-usnydeHus. CrpoeHue aToMHOro szapa. HykioHHas wMojenb aTroMmHOro sjapa. HM3oTombl
PannoaxkTtuBHbIe npeBpamienus. [lepuos nonypacnaga aTOMHBIX SA€Ep.
SAnepHble peakuuu. 3aKOHBI COXPaHEHMsI 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrus CBSI3U aTOMHBIX sifep. CBsA3b Macchl M dHEpruu. Peakuun
cuHTe3a U Jienenus suep. Mcrounuku sueprun Connua u 3831 (MC).
Snepnas sHepretuka. JleficTBUs paAMOaKTUBHBIX W3NTy4yeHUH Ha uBble opraHnu3Msl (MC).
Hemoncmpayuu
CreKTpbl U3JIy4€HUs U TIOTJIOICHHUS.
CHeKTphl pa3aMYHBIX I'a30B.
CnekTp Bogopoaa.

Mo RE

Habmonenue Tpexo B kamepe Busbcona.



5. Paborta cuérunka HOHU3HUPYIOUIUX U3ITYYECHUH.
6. Perucrpanus n3mydeHus: IPUPOIHBIX MUHEPATIOB U MTPOIYKTOB.
Jlabopamopnuvie pabomot u onvimul

1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITYYCHHUS.

2. HccnemoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHUIII 10 TOPMO3HOMY
nyTtH (1o poTorpadusim).

3. H3mepenwne pagnoakTHBHOTO (POHA.

IloBTOpHTE/IBLHO-000011IA10IIIUIT MOYJ/Ib

[ToBTOPUTENEHO-0000IIAOIINK MOTYJTb TIPEIHA3HAYCH ISl CHCTEMAaTH3allud U 00O0OIICHHS MTPEIMETHOTO COJACPKAHUS U OTBITA NEATEIHHOCTH,
MPUOOPETEHHOTO TIPHU M3YyYSHUH BCEro Kypca (DM3WKH, a TakkKe JUIS MOArOTOBKA K OCHOBHOMY T'OCYAapCTBEHHOMY DK3aMEHY IO (DHU3UKE IS
oOyuaromuxcsi, BHIOPABIUINX ATOT y4EOHBIN TPEIMET.
[Ipu u3yyeHUN AAHHOTO MOJYJIS PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIbI JESATEIBHOCTH, HA OCHOBE KOTOPBIX 00eCreYnBaeTcs JOCTHKEHUE
MPEeIMETHBIX U METaNpPeIMETHBIX TUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHus, popMupyeTcs ecTeCTBEeHHO-HayYHasi TPaMOTHOCTh: OCBOCHHE HAayUHBIX
METO/IOB MCCJICIOBAHUSI SIBIICHUN MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMHU OOBICHITH (DU3NYECKUE SIBJICHUS, TPUMEHSIS TOJTyUYCHHbIE 3HAHUS,
pemiaTh 3aJa4M, B TOM YUCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIbHBIC.
[TpuHIMIIHAaTBEHO AESITENILHOCTHBIN XapakTep JaHHOTO pa3jesia peaan3yeTcs 3a CUET TOro, YTO YYallUecs BBIMOJHSAIOT 3aJaHus, B KOTOPBHIX UM
npearaercs:
Ha OCHOBE MOJYYEHHBIX 3HAHHUI PacClO3HABATh U HAYYHO OOBACHATH (PU3HUECKUE SBICHUS B OKPY’KaIOIIEH MPUPO/Ie ¥ MOBCEAHEBHON KHU3HU;
WCIIOIb30BaTh HAyYHBIE METOJbI HCCIeAOBaHUs (DU3UUYECKUX SIBJICHUH, B TOM YHWCJE JJIs TMPOBEPKH TUIMOTE3 U TMOJYyYEHHUS TEOPETUYECKHX
BBIBOJIOB;
OOBSICHST, HAy4YHBIE OCHOBHI HambOoyee BaXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJOTHH, HAmpuUMep, MPaKTUYECKOTO HCIOJIb30BAHUS
Pa3IMYHBIX UCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUsI BCEX U3BECTHBIX BUJIOB YHEPTHUU.
Kaxxnas U3 TeM naHHOTO pa3jena BKIIOYaeT HKCIEPUMEHTaIbHOE HCCleoBaHne 00o0aroniero xapakrepa. Pa3nen 3aBepiaercst mpoBeeHUEM
JTUArHOCTUYECKOW U OIIEHOYHOM PabOTHI 32 KypC OCHOBHOM IIIKOJIBI.

Iliianupyembie pe3yibTaThbl OCBOCHUS Y4eOHOro npeaMera «PU3MKa) HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

N3ydyenne yueOHOro mpenmera «DPu3nKay HAa ypPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs JOKHO OOeCledrBaTh JOCTHIKEHUE CIIEIYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.



JInuHOCTHBIE pe3yJIbTaThI

Ilampuomuueckoe ¢ocnumanue:
- TPOSIBJICHUE MHTEpEca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3UUECKO HAYKH;

- HTCHHOCTHOC OTHOLICHUEC K JOCTHKCHUAM pOCCHﬁCKHX y‘IéHBIX-(bI/ISI/IKOB.
Fpa.m’dancxoe u nyoeno-npaecmeennoe eocnumanue.

- TOTOBHOCTH K AKTHMBHOMY YYaCTUIO B O6CY)KI{€HI/II/I O6HICCTB€HHO-3H3,‘-H/IMBIX N 3TUYCCKUX HpO6JI€M, CBA3aHHBIX C MPAKTUYCCKUM
MMPUMCHCHHUCM I[OCTI/I)I(CHI/II‘/'I (1)I/I3I/IKI/I,

- OCO3HAHHUC BAXKHOCTH MOPAJIbHO-OTHYCCKHUX IMPHUHIUIIOB B ACATCIbHOCTH y‘léHOFO.
Icmemuueckoe socnumaniue:.

- BOCITPHUATHUC SCTCTUUCCKUX KAa4YCCTB (i)PI3PI‘~I€CKOI>i HAyKH: eé rapMOHHUYHOI'0 IOCTPOCHUA, CTPOTOCTHU, TOYHOCTH, IAKOHUYIHOCTH.
llenﬂocmu HAYy4YHO020 NO3HAHUA .

- OCO3HaHUE LEHHOCTH (PU3MYECKOW HAayKH KaK MOIIHOIO MHCTPYMEHTa MO3HaHMsSI MHUpPA, OCHOBBI PAa3BUTHUS TEXHOJIOTHM, Ba)KHEHIIEH
COCTABJISIFOLIEHN KYJIBTYPHI,

- pa3BUTHE Hay4yHO JF0003HATENILHOCTH, MHTEPEca K UCCIIE0BATEIbCKOM IeATENbHOCTH.
Dopmuposanue Kyaomypol 300p06ba U IMOUUOHATLHO20 DJ1A2ONONYUUA

- OCO3HAHUEC ICHHOCTHU 0e30macHoro 06pa3a KM3HHU B COBPCMCHHOM TEXHOJOTHYECCKOM MUPEC, BAXKHOCTHU IMPABUIT 0e3011acHOro IOBCACHUA
Ha TpaHCHIOPTEC, HA JOpOTrax, C JJICKTPUICCKHUM U TCIIJIOBBIM O60py,[l0BaHI/ICM B JOMAIIHUX YCJIOBUAX;

- copMHUpPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHNE CBOETO MpaBa Ha OMIMOKY M TAKOTO XK€ MpaBa y JPYyroro 4eIoBeKa.
Tpyooeoe socnumanue:

- aKTHBHO€ YyYacTH€ B pEIIEHWU MPAaKTUYECKUX 3ajad (B paMKaX CEMbH, IIKOJbI, rOpoja, Kpas) TEXHOJIOTMYEeCKOW U COLUAIbHON
HalpaBJIEHHOCTH, TPEOYIOLINX, B TOM YHCIE U (PU3NIECKUX 3HAHU;

- UHTepec K MPaKTUYECKOMY U3YyUeHUI0 Mpodeccuil, CBA3aHHBIX ¢ (PUUKOIL.
Axonocuueckoe socnumanue:

- OpHUEHTalus Ha NpUMEHEHHe (U3NYECKUX 3HAHUM Ui pellieHus 3aJad B 00JacTH OKPYXKAIOLIEH Cpeipbl, IUIAHUPOBAaHMs MOCTYIKOB U
OLICHKH UX BO3MOXHBIX IIOCJICICTBUN JIJIS1 OKPYXKAIOLIEH CPENIbL;



- 0CO3HaHHE IITO0ATBHOTO XapaKTepa 3KOJIOTHUECKUX POOJIeM U IyTel UX PelICHUsI.
Aoanmayusa o0yuarue2oca K UsMeHAIOWUMCA YC/108UAM COUUATbHOU U RPUPOOHOIL CPeObl '

HOTp€6HOCTB BO BSaHMOHeﬁCTBHH IIPpHU BbIIIOJIHCHUH I/ICCJ'ICIIOBaHI/Iﬁ " IIPOCKTOB (bHSPI‘ICCKOﬁ HAaIpaBJICHHOCTH, OTKPBITOCTh OIIBITY U
SHaHUAM APYTUX; IIOBBIIICHUC ypOBHHCBOGﬁ KOMIIECTCHTHOCTHU qepe3 IMPAKTHUYCCKYIO HACATCIBbHOCTD,

- moTpeOHOCTh B (pOPMUPOBAHMH HOBBIX 3HAHWH, B TOM 4Yucie (pOpMyIHpOBaTh MAEH, HOHATHS, TUIOTE3bl O (PU3UYECKHX OOBEKTaX U
ABJICHUSX;

- 0CO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH B 001acTH (PU3UKY;
- IUTAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBHIX (PM3NYECKUX 3HAHUM;

- CTpeMJIeHHWE aHaJIM3UPOBaTh M BBISBIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA M SKOHOMHKH, B TOM YHCIE C HCIOIb30BAaHHEM
buznyecKuX 3HAHMUIA;

- OLIEHKa CBOMX JAEHCTBUI ¢ yUETOM BIUSHUS Ha OKPYKAIOLIYIO CPEAY, BO3SMOKHBIX INI0OAIBHBIX MOCIEICTBUH.
MeranpeamerHblie pe3yabTaThl

YHuBepcanbHbIe NO3HABATE/IbHbIC 1eHCTBUA
Ba3zoevie nocuueckue oeiicmeusn.

- BBIABJISATH U XapaKTEPHU30BATh CYLIECTBEHHbIE TPU3HAKU OOBEKTOB (SIBICHUN);
- yCTaHaBJIMBATh CYIECTBEHHBII MPU3HAK KJIACCHU(UKALINU, OCHOBAHUS JUI 0000IIEHUS U CPaBHEHUS;

- BBIABJIAATE 3aKOHOMEPHOCTU HW IMPOTHUBOPEYHA B pPAaCCMATPUBACMBIX (baKTaX, JaHHBbIX H Ha6J'II021€HI/I${X, OTHOCAIIUXCA K
CbI/ISI/I'-IeCKI/IM SIBJICHUSAM,

- BBIABIAATh TNPUYMHHO-CIICJCTBEHHBIC CBS3U TMPH M3YyUYeHUU (U3MYECKUX SBIEHUH U TMPOILIECCOB; JelaTh BBIBOABI C
WCIIOIb30BAaHUEM JIEYKTUBHBIX M WHIYKTUBHBIX YMO3AKIIOYEHUN, BBIIBUTATh THIOTE3bl O B3aWMOCBS3AX (HHU3HMUECKUX
BEJIWYNH;

- CaMOCTOATENILHO BBIOMpATh CIOCOO pemeHus yueOHOM (u3nueckor 3amadyu (CpaBHEHHE HECKOJbKHX BapUAHTOB PEIICHUS,
BbIOOp HanboJee MOIXOAAIIETO ¢ YYETOM CAMOCTOSITEIbHO BBIZICICHHBIX KPUTEPHEB).
ba3zosvie uccnedosamenvckue oencmeus:



HCITIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IG,HOBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

MIpoBOAUTL IO CaAMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN q)HSquCKI/Iﬁ 9KCIICPUMCHT, He0O0JIbII0E
HCCICIOBAHUC (1)I/I3I/I‘IGCKOI"O SIBJICHUA,

OLICHUBATh HA IPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAIIHIO, TOIYYSHHYIO B XOJI€ UCCIIEI0BAHUS WIIA HKCIIEPUMEHTA;
CaMOCTOSITENTLHO (POPMYTUPOBATH OOOOIICHNS W BEIBOJIBI 110 pe3yiIbTaTaM MPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHNS;

IIPpOrHO3UpPOBAaTb BO3MOXKXHOC z[anLHeﬁmee Pa3BUTHC (I)I/ISI/I‘ICCKI/IX IMpoHeCCOB, a4 TAK’KC BbIABUI'ATL IIPCAIIOJIOKCHUS 00 ux
Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaXx.

Paboma c ungpopmaueii:

MPUMEHSTh Pa3IMYHbIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpPU IMOHCKE U OTOOpe HH(OpPMAIMH WIM JAaHHBIX C Y4ETOM
MpeJIOKEHHON yueOHON (hU3nUecKoil 3a1a4u;

aHAJTM3UPOBATh, CHCTEMATH3MUPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIHIO PA3IMYHBIX BUAOB U (POPM IpEACTaBICHNUS;

CaMOCTOATCIIbHO BBI6I/IpaTB ONTHUMAJILHYIO (l)OpMy IMPEACTaBJICHUA I/IH(1)OpMaI_II/II/I U HWIUIIOCTPUPOBATHL PCIIACMbIC 3aJadun
HCECJIOXKHBIMU CXEMaMH, IUarpaMMamu, WHOU rpa(1)1/11<0171 Hn ux KOM6I/IH8.I_II/I$IMI/I.

YHI/IBepca.]II)HbIe KOMMYHUKATHBHBIC JedcTBHUA

Obwenue.

B Xo0Jie¢ 00CYXJIeHHsI Y4eOHOro Marepuaia, pe3ylbTaToB JabOpaTOPHBIX pabOT M MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY
o0cyKaeMol TEMBI U BBICKA3bIBaTh UJICH, HAIIETICHHBIC HAa PEIICHUE 3a]]a4i U TIOJIJIepKaHKe 01arokenareIbHOCTH OOIICHHUS,

COTNOCTABIIATh CBOM  CYKJIECHUSA c CYXKJICHUSIMH JPYTHXyYaCTHUKOB JHUAJIOTa, OOHAPY>KUBATh Pa3Inuue M CXOJCTBO
TIO3UIIHIL;

BBIPAXKATh CBOKO TOUKY 3pCHHA B YCTHBIX U IMCBbMCHHBIX TCKCTAX,

MyOJIMYHO MPEACTABIATh PE3YIbTAThl BBIMOIHEHHOTO (PM3UYECKOTO OMBITA (IKCIEPUMEHTA, UCCIET0BaHUS, TPOEKTA).

Coemecmnasn oesamenvrocms (COMpPYOHUUECMEO):

MOHMMATh ¥ UCIOJIb30BATH NMPEUMYIIECTBA KOMAHIHONH W MHIAMBHIYaJIbHOH pabOThI NMpU pEIIeHUH KOHKPETHOW (u3nueckoin
poOJIEMBI;



- MPUHUMATh LIEJIH COBMECTHOM NIEATEIbHOCTH, OPIraHU30BbIBATh IEHCTBUS 10 €€ NOCTIKEHUIO: PACIPEENATh PO, OOCYKIATh
MIPOLIECCHI U PE3YIbTATHl COBMECTHOU pabOThI; 00001IaTh MHEHHS HECKOJIBKUX JIFOJICH;

- BBIIIOJIHATH CBOIO 4YaCThb pa60TbI, A0CTUrass Ka4C€CTBCHHOI'O PpE3yjibTaTa II0 CBOEMY HaIpPaBJICHUIO W KOOPAUHHPYSA CBOH
HGfICTBHH C ApYTMMH YWICHAMH KOMaHIbI,

- OIICHHMBATh KayeCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTEPUSM, CAMOCTOSATEIBHO CHOPMYIMPOBAHHBIM YYaCTHUKAMH
B3alMOJCHCTBHS.

YHuBepcaibHble peryjsiTUBHbIE IeiicTBUS
Camoopeanuzayus:

- BBIABJIATH MPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CHUTYalHAX, TPEOYIOUINX IS peIieHus (PU3MUECKUX 3HAHHIA;

- OPHUCHTHPOBATLCA B Pa3IMYHBIX noaxogax IIPUHATHA peHIGHI/Iﬁ (I/IHI{I/IBI/IILyaJII)HOG, IIPpUHATHEC PCIICHHUA B
rpymme, NpUHATHE PELIeHUH TPYNION); caMOCTOSTENbHO COCTaBIATh AITOPUTM peIIeHus (QU3MUEcCKOW 3aayd WiIM IJIaHa
UCCIIEIOBaHMs ¢ y4ETOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHPOBATh IpeJjiaraeMble BapHaHThI
peueHui;

- Jenath BHIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIeHUE.
Camoxonmpons (pegpiexcus):

- JlaBaTh a/IEKBATHYIO OLIEHKY CUTYaIlMM U MpeaaraTh IUIaH e€ U3MEHEHUs; OOBSCHATh NMPUUUHBI TOCTUKEHUS (HEAOCTHKEHMS)
pe3yJbTaTOB JEATENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

- BHOCHUTH KOPPECKTUBEI B ACATCIBHOCTDH (B TOM YHMCJIE B XOJ] BBIIIOJTHCHUSA (1)I/ISI/I‘ICCKOF0 HCCICOOBaHUA UIN HpOCKTa) Ha OCHOBC
HOBBIX O6CTO$ITCJ'ILCTB, U3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HHUKIIIHNX pr,[IHOCTCfI;

- OHICHHUBATb COOTBCTCTBUC PC3YyJIbTAaTa LCIIU U YCIIOBUSM.
3M01{ll0HaJleblﬁ UHMENTEeKm .

- CTaBHUTbH ceOs HA MECTO JPYTOro 4ejoBeKa B XOJe CIopa WM AUCKYCCUU HAa HAYYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHHUS U
JIOTUKY JPYToro.
Ilpunamue ceds u opy2ux:

- MpU3HaBaTh CBOE MPAaBO HA OLIMOKY MpU peuieHUH (U3MUECKUX 3a/lad WIM B YTBEP)KICHUSX HA HAayyHBbIE TEMbl U TaKOe Ke



IpaBo JAPYyroro.

Hpe}IMeTHbIe pe3yJbTaThbl

7 kj1acce

[IpenmerHbie pe3yJIbTaThl Ha  0a3oBOM YPOBHE  JIOJKHBI oTpakatb  C()OPMHUPOBAHHOCTH Y OO YUAIOIIUXCSI

YMEHHUIA:

UCIIOJIB30BaTh TOHATHS: (DU3MYECKHE W XMMHUYECKHUE SIBJICHUS; HAOIIOJICHHE, DKCICPUMEHT, MOJECJb, THIIOTE3a; CIHHHIIBI
(U3MYECKUX BEIIMYMH; aTOM, MOJICKYJa, arperaTHble COCTOSIHHSI BemlecTBa (TBEpPAOE, JKHUIKOE, ra3000pa3HOE); MEXaHHUECKOES
IBIDKEHUE (paBHOMEpPHOE, HEPAaBHOMEPHOE, MPSMOJIMHEHHOE), TPACKTOpHs, PaBHOACHCTBYOMmAs cuil, aehopmanms (ympyras,
MJIACTUYECKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

pasnuuath sBineHus (auddysus; TernaoBoe ABMKCHHE YACTHIl BEIIECTBA; PABHOMEPHOE IBUKEHHE, HEPABHOMEPHOE JIBHIKEHUE;
WHEpLUs; B3aMMOJCHCTBUE TEJ; PaBHOBECHE TBEPABIX TEJ C 3aKPEIJIEHHOM OChIO BpALIEHUs; Nepefada JaBJICHUs TBEPIBIMU
TeJaMH, XHUJIKOCTSIMHU M ra3aMu; aTMOoc(epHOe JaBliCHUE; IUIaBaHUE TEJl; MPEBPAICHUs MEXaHUYCCKOW YHEPTUH) IO OIUCAHHIO
WX XapaKTePHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SBJICHHE;

pacro3HaBaTh MIPOSIBJICHUE H3y4YEHHBIX buznuecKkux SIBJICHUH B OKPY)KaIOIIEM MHUpE, B TOM 4Hcie QU3NYecKue
SBJICHUS B IIPUPOJE: IPUMEPBI ABUKEHUSA C PA3JIMYHBIMU CKOPOCTSAMHU B )KMBOM U HEXUBOU MPUPOJE; AEHCTBUE CUIIBI TPEHUS B
IPUPOJIE U TEXHUKE; BIUSIHUE aTMOC(EPHOro NaBICHUS Ha )KUBOM OpraHu3M; IUIaBaHuE phI0; pbluary B TeJe YeJIOBEeKa; MPU 3TOM
NEPEBOIUTH MPAKTHUECKYIO 3a/1auy B YU€OHYIO, BBIICIATH CYILIECTBEHHbIE CBOMCTBA/MPU3HAKY (DPU3NUYECKUX SIBIICHUIH;

ONMCHIBATh M3yUYEHHBIE CBOWMCTBA TeJl U (PU3WYECKHUE SBJICHUS, UCIONb3Yys (PU3HUECKHE BEIMUMHBI (Macca, 00bEM, MIIOTHOCTh
BEILECTBA, BpeMs, IIyTh, CKOPOCTb, CPEAHSSA CKOPOCTb, CHJIA YIPYIOCTH, CUJIAa TSKECTH, BEC TeElla, CWJIA TPEHUS, IaBIICHHUE
(TBEpmOro TeNa, JKUAKOCTH, Ta3a), BBHITAJIKMBAIONIAs CHJIA, MEXaHWYecKas pabdoTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(Q(PHUIMEHT IOJIE3HOTO JACUCTBUS MEXaHW3MOB, KHMHETHYECKas M IOTEHIHalbHas SHEeprus); NMpH ONHCAHUU IPABUILHO
TPaKTOBaTh (U3NYECKUN CMBICT HCIOJIb3yEeMbIX BEIMYUH, UX O0O3HAUeHHs] M €AMHUIBI (PU3MYECKUX BEITUYMH, HAXOJIUTh
(GbopMyIibl, CBS3BIBAIOLIME JIAaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH TpaduKd H3y4YEHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BETUYNH;

XapaKTepu30BaTh CBOMCTBA Tell, (GU3NYECKUE SIBICHUS U MIPOLIECCHI, UCIOJb3Ysl IPAaBUIIA CIOXKEHHS CUJI (BAOJIb OJHOH MPSIMOil),
3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, IpaBUIO paBHOBECHs pblyara (0J0Ka), «30J0TOE MPABUIIO» MEXAHHKH, 3aKOH
COXpaHEHMs MEXaHMUYECKOW PHEPTUU; MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTEMAaTHYECKOE
BBIPAXKCHHUE;



OOBSCHATh (U3NYECKUE SBJICHMS, IPOLECChl U CBOMCTBA Tel, B TOM 4YHCIE€ M B KOHTEKCT€ CHUTYal[Mil MpPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIABISITH MPUUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIaroB C
ornopoi Ha 1-2 u3ydeHHBIX CBOICTBA PU3NUECKUX ABJICHUH, PU3NUECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiath pacyéTHbie 3a1a4u B 1—2 IeHCTBUS, HCIOIb3Ys 3aKOHBI U (POPMYJIbI, CBS3bIBAIONINE (PU3MUCCKUE BETMYMHBI: HA OCHOBE
aHaJM3a YCJIOBHS 3aJa4yd 3allMChIBaTh KPATKOE YCJOBHE, MOJCTABIATh (PU3HMUCCKUEC BEIMYMHBI B (OPMYJIBI U MPOBOJUTH
pacu€Thl, HaXOIWTh CIPAaBOYHBIC JaHHBIC, HCOOXOMUMBIC JJIS PEIICHUS 3a7ad, OICHUBATh PCATUCTUYHOCTH IMOJy4YCHHOMN
(U3HYECKON BETNINHBL;

paciio3HaBaTb HpO6JIeMI>I, KOTOPBIC MOXHO PCHIUTL IMPHU ITOMOIIU (1)I/I3I/I‘~ICCKI/IX METOJ0B, B OIMMCaAHHUHN UCCIICAOBAHUA BBIACIATH
IIPOBEPACMOC IIPCAIIOJIOKCHUC (FI/IHOTG?»Y), pasiindyaTtb U UHTCPIIPCTHUPOBATDH HOJIy‘IGHHLIfI pe3yiibTaT, HAXOAUTH OIIIMOKH B Xoae
OIIbITA, ACJIATh BBIBO/LI 110 €0 pE3yJibTaTaM,

MIPOBOJMTH OMBITHI 110 HAOJIOMCHUIO (DU3UYECKHX SIBICHUH WIM (DU3MUECKUX CBOWCTB Tel: (OPMYJIHMPOBATH IMPOBEPSCMEIC
MIPEIOJIOKEeHHSI, COOMPaTh YCTAHOBKY M3 MPEIOKEHHOT0 000pyA0BaHNs, 3alIUChIBATH XO/I OTbITa U (HOPMYIUPOBATH BHIBO/IBL;

BBINOJIHATE TPSIMbIE M3MEPEHMs PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBI M TeMIepaTypbl C HCIIOJIb30BaHUEM
AQHAJIOTOBBIX M LU(POBBIX MPUOOPOB; 3alMUCHIBaTh MOKAa3aHUs MNPUOOPOB € YYETOM 3aJaHHOM aOCOJIOTHON MOTPEIIHOCTH
U3MEPECHU;

MIPOBOAUTH HCCIIEOBAHHE 3aBHCHUMOCTH OAHOM (PU3MYECKOW BEIMUYMHBI OT APYroMl € MCIONb30BAaHHEM MPSIMBIX HW3MEpPEHUIl
(3aBUCHUMOCTH TYTH PaBHOMEPHO JBIIKYILLIETOCs Tela OT BPEMEHH JBM)KEHHUS Teja; CHIIbI TPEHHUS CKOJbKEHHs OT Beca Telna,
KayecTBa 00OpabOTKU MOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOIIAIU COMPUKOCHOBEHHMS Tell; CHIIbI YIPYTOCTH
OT Y/UIMHEHUS NPYKUHBI; BBITAIKUBAIOUIEH CHJIBI OT 00BbEMa MOTpYKEHHON YacTH Tela U OT IUIOTHOCTH >KUAKOCTH, €€
HE3aBHCUMOCTH OT IJIOTHOCTH Tela, OT TJIyOMHBI, HA KOTOPYIO IOTPYXKEHO TEJIO; YCIOBUN IUIaBaHMsI T€J, YCIOBUI paBHOBECHS
ppluara U OJIOKOB); y4acTBOBaTh B INIAHUPOBAHWU y4EOHOI'O HCCIEIOBaHUS, COOMpPATh YCTAaHOBKY M BBINNOJHSTH U3MEPEHUS,
cleysl TMPEeAo)KEHHOMY IUIaHy, (PUKCHUpOBaTh pe3yibTaThl IOJTYYEHHOW 3aBUCHMOCTH (PU3MYECKHX BEIMYMH B BUJE
MPEUIOKEHHBIX TaOJIUI U TPa(UKOB, JAeTaTh BEIBOABI 10 pe3ybTaTaM HCCIEI0BaHUS;

MPOBOANTHh KOCBEHHBIE W3MEpPEHHS (PU3UYECKHX BEIUYUH (TUIOTHOCTH BEIIECTBA KHAKOCTH M TBEPAOTO Tea; cuUila TPEHHS
CKOJIbJKEHUS; JTaBJIEHUE BO3[yXa; BBITAIKUBAIOUIAs Cuja, JACUCTBYIOLIAs Ha MOTPYXEHHOE B >KHJKOCTh Te0; KOAIPUIMEHT
MOJIE3HOTO JIEUCTBUSA MPOCTBHIX MEXaHU3MOB), CIEAyd NPEIIOKEHHOW MHCTPYKIUHU: NMPHU BBIMTOJHEHUU HU3MEpPEHUN coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIISATH 3HAUEHUE HCKOMOMN BEIHYMHBI;

coOJTro1aTh MpaBUiia TEXHUKK O€30IaCHOCTH MU paboTe ¢ J1abopaTOpHBIM 000OPYI0BAHHEM;



- YKa3blBaTh NPHUHLMUIIBI JEHCTBUS MNPUOOPOB M TEXHUYECKHX YCTPOWCTB: BEChl, TEPMOMETP, IWHAMOMETpP, COOOIIAIOIIHUECcs
cocy/ibl, 0apoMeTp, pblyar, OABUKHBIA U HETIOABUKHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;

- XapakTepu3OBaTh MPUHIMUMBI  JACHCTBHS ~ M3YYEHHBIX  MPUOOPOB U TEXHUUYECKUX YCTPOHCTB C OMOPOIl HA MX OMUCAHUS
(B TOM uucIe: MOALIMIHUKY, YCTPOHCTBO BOAOIPOBOJA, MMAPABIMUYECKUN Mpecc, MAaHOMETp, BBICOTOMEp, MOPIIHEBOI Hacoc,
apeoMeTp), UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PM3NYECKUX SBICHUI 1 HEOOX0IMMBbIC (DU3UUECKHIE 3aKOHBI M 3aKOHOMEPHOCTH;

- TNPHUBOAWTH MNPHUMEPHl / HAXOAUTH HH(OPMAIMIO O TpUMepax MPAKTHUECKOTO WCIONB30BaHM (U3NUYECKUX 3HAHWHA B
MIOBCEJJHEBHON JKU3HU Juid olecreyeHus Oe30IacCHOCTH Npu OOpalleHuu ¢ NpudOpaMu M TEXHUYECKUMH YCTPOHCTBAMH,
COXPaHEHHMs 3/I0POBbsI U COOJIIOACHUSI HOPM KOJIOTHUECKOTO MOBEJICHHS B OKPYXKAOLIEH cpefe;

- OCYILECTBJIATH OTOOP MCTOYHUKOB HMH(OpManuu B ceTH VIHTEpHET B COOTBETCTBHUM C 3aJJaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha
OCHOBE HMEIOUINXCS 3HAHUH M TYTEM CpPABHEHHS PA3IMYHBIX HCTOYHUKOB BBIIENIATH WH(POPMALHIO, KOTOpasl SBISAETCS
IIPOTUBOPEUYUBOM UM MOXKET OBITH HEJOCTOBEPHOIL;

- HCIOJNB30BaTh MPHU BHIMOIHEHUH YY€OHBIX 33aJlaHUl HAYYHO-TIOMYJISIPHYIO JUTEpaTypy (pU3udeckoro coaep:kaHus, CIIpaBOYHBIE
Marepuaibl, pecypchl ceTu MHTepHeT; BiageTh npuéMaMu KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHust HHPOPMAIIMH U3 OJTHOU
3HAKOBOU CUCTEMBI B JIPYTYIO;

- co3JaBaTh COOCTBEHHbIE KpaTKHME MUCHbMEHHbIE U YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HMCTOYHUKOB MH(OpPMALMH (PU3NYECKOTO
COJIep’KaHus, B TOM YHCIIe MYOJUYHO JIeJIaTh KPaTKUe COOOIIEHUS O pe3ysibTaTaxX MPOEKTOB WM Y4eOHBIX MCCIIEOBAHUN; MPU
3TOM IPaMOTHO MCII0JIb30BaTh 3yUYEHHBIN MOHATUHHBIN anmapar Kypca (pU3UKH, CONPOBOXK/IATh BHICTYINICHHE TPE3CHTAIHEH;

- TpU BHINIOJHEHUH Y4eOHBIX MPOEKTOB U MCCIENOBAHUHN paclpeaensiTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C MTOCTABICHHBIMU
3a/1ayaMu, CJICJNTH 32 BHITIOJIHCHHEM IUIaHA JEHCTBUM, aJeKBaTHO OIIEHMBATh COOCTBEHHBIM BKJIAJ] B JIEATEIBHOCTH TPYIIIIHI;
BBICTpPaNBaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIHX.

8 kaacce
[IpenMeTHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaxaTh cHOPMHPOBAHHOCT y 00YUAIOIIUXCS YMEHUH:

- HCIOJIb30BaTh IOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEIIOBOE JIBUKEHHUE aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEIIECTBA,
KpUCTAJJIMYEeCKHEe M aMop(HbIe Tella, HAChIIEHHBI U HEHACHIIEHHBIN Map, BIAXHOCTh BO3/lyXa; TeMIIepaTrypa, BHYTPEHHsISI SHEPTHs,
TEIUIOBOM JBHUIaTeNb;, 3JEMEHTAPHBIA JJIEKTPUUYECKUM 3apsfl, 3JEKTPUUECKOE II0J€, MPOBOJHUKM W JUAIEKTPUKU, IOCTOSHHBIN
IIEKTPUYECKUI TOK, MArHUTHOE T10JIE;



pas3inuaTtb SABJICHUSA (TGHJ’IOBOG pacmnpeHHe/cmaTHe, TEIUIONEpEaaya, TCIJIOBOC PABHOBCCHUE, CMAYMBAHUC, KAIIWUIIAPHBIC SABJICHUA,
HUCIIApCHUEC, KOHACHCAIUs, IJIABJICHUC, KPUCTAJJIM3AalNA (OTBepl[eBaHI/Ie), KHUIICHUC, TCILIOoICpEaada (TGHHOHpOBOI{HOCTL, KOHBCKIHA,
I/I3Hy‘leHHe); QJIICKTpHU3alus TCII, B3aHMOﬂeﬁCTBHe 3apsgaa0B, ,I[CﬁCTBHH OJICKTPHUYCCKOI'0 TOKa, KOPOTKOC 3aMbIKaHHUC, BSaHMOﬂeﬁCTBHe
MAarHuToB, ,HCP'ICTBPIe MAarHuTHOTI O I10JIs1 Ha IMPOBOJHUK C TOKOM, JJICKTpOMarHuTHas I/IHILYKI_II/IH) II0 OIMHMCAHHUIO HNX XapaKTCPHBIX
CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX TaHHOC (1)I/I3I/ILIGCKOC SIBJICHUC,

pacrno3HaBaTh MPOSBIICHUE  HM3YyYCHHBIX ¢buznyecKkux  SIBICHUU B OKPY)KAIOIIEM MHpE, B TOM uucie GU3NYECKUE SIBIICHUS B
MIPUPOJIE: TOBEPXHOCTHOE HATSHDKCHHE M KAaNWJUIAPHBIE SBJICHUS B MPHUPOJE, KPUCTALIBI B mpupoje, uznydeHue ConHila, 3amep3aHue
BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHEra; JIEKTPUYCCKHE SIBJICHUS B aTMOoc(hepe, SJIECKTPHUIECTBO KUBBIX
OpPraHU3MOB; MAarHUTHOE ToJe 3eMid, Apeid MOIICOB, POJIb MATHUTHOIO TOJS AJS JKU3HHM Ha 3emiie, MOJSPHOE CHSHHE, MPH 3TOM
MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKY (PU3NUECKUX SABIICHUM;

OIMUCHIBATh U3YUCHHBIC CBOMCTBA TE€I H (I)I/ISI/I‘IGCKI/IG SIBJICHUS, HUCIIOJIb3Ys (1)I/ISI/IIIGCKI/IC BCJIIMYHMHBI (TeMnepaTypa, BHYTPCHHAA SHEPIrusd,
KOJIMYCCTBO TCIUIOTHI, YACJIbHAaA TEMIO0EMKOCTh BCIICCTBA, YACJIbHAasA TCIUIOTA IUIABJICHUA, YACJIbHAA TCILJIOTA Hap006p330BaHI/I$I,
yacibHasg TCEIJIOTa CropaHvsd TOILJIMBA, KOB(l)(l)I/IHI/ICHT MIOJIC3HOT'O JICHCTBHUS TEIJIOBOI MallruHbI, OTHOCUTCIIbHAA BJIA)KHOCTH BO3]yXa,
BHCKTpI/I‘IeCKI/Iﬁ 3apsan, CUJla TOKaA, JSJICKTPUYCCKOC HAIIPAKCHHUE, COIMMPOTHUBIICHUC IIPOBOJHHUKA, YACIBHOC COIPOTHUBJICHHUC BCILICCTBA,
pa60Ta U MOIIHOCTH 3JICKTPUYCCKOTO TOKa); IIpu OINMMCAHUHN NPAaBHUIIBHO TPAKTOBATH (I)I/I3I/I‘-ICCKI/II71 CMBICJI HUCIIOJIB3YyEMbIX BCJIWYHH,
0003HAUCHHS U CANHUIIBI (bI/I3I/ILIeCKI/IX BCJIIMYHMH, HAXOIHTb (I)OpMy.]'H)I, CBA3BIBAOIINUC HNAHHYIO (I)I/I3I/I‘IGCKYIO BCJIMYNHY C APYIrUMH
BCJIMYMHAMU, CTPOUTH Fpa(l)I/IKI/I HN3YUCHHBIX 3aBHCUMOCTEM (I)I/I3I/I‘-ICCKI/IX BCIIMYHH,

XapaKTepU30BaTh CBOWCTBA Ted, (U3NYECKUE SBICHUS M TPOIECCHI, UCMOIb3ysS OCHOBHBIE MOJOKEHHUS MOJEKYISIPHO-KMHETUYECKOM
TEOPHUH CTPOCHHMS BEIECTBA, MPUHITUI CYNEPIO3UIIMN ToJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHS 3apsijia, 3akoH Oma ajis
yuacTka 1en, 3akoH J[xoyns—JIeHia, 3aKoH COXpaHEHUs] SHEPTUU; TPU 3TOM JIaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aMHCHIBATH
€ro MaTeMaTU4eCKOEe BhIPAXKECHHUE;

OOBSACHATh (PU3NYECKUE TMPOIIECCHl U CBOWMCTBA TENl, B TOM YHCJIE U B KOHTEKCTE€ CUTYAIlMil MPAKTUKO-OPHUEHTHPOBAHHOTO XapakTepa:
BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKWX IIaroB C OMOpPOM Ha 1—2 WM3y4EeHHBIX CBOWCTBA
buznyecKux SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTENH;

pemaTth pacu€THbIe 3a7a4u B 2—3 NEHCTBUS, UCHOIb3YsI 3aKOHBI U (hOPMYIIbI, CBA3bIBAIOIINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIN3a
YCIIOBHA 33/1a4M 3aIHCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJIOCTATOK JAAHHBIX Ui PEIICHHs 33Ja4H, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Al €€ pelleHus, MPOBOJUTH PacuéThl U CpPaBHUBATH MOJIYYCHHOE 3HAU€HHE (U3MUYECKON BETUYMHBI C M3BECTHBIMU
JTAHHBIMU;



paciio3HaBaThb HpO6J’I€MBI, KOTOPBIC MOXXHO PCIIUTH IIPU IIOMOIIU (bPISI/I‘ICCKI/IX MECTOHOB; UCIIOJIb3Ys OIMKMCAHUEC UCCIICAOBAHUA, BEIACIATDH
MMPOBEPACMOC IMPCAITIOJIOKCHUC, OUCHUBATH MMPAaBUJIbHOCTD IMMOPAJAKA IPOBCACHUA UCCIICAOBAHNS, 1CJIaTh BLIBOABI,

IIPOBOJUTH OIBITHl [0 HAOMIONEHUI0 (U3NYECKUX SIBICHUM WM (U3NYECKUX CBOMCTB TeNl (KamWUISIPHbIC SIBJICHHS, 3aBUCUMOCTH
JaBJICHUST BO3JyXa OT ero o0bEéMa, TeMIlepaTypbl; CKOPOCTH TMpollecca OCThIBaHMSI/HArpeBaHusl MpH U3IYyYEHUH OT I[BeTa
M3ITy4aroIeH/TIOTJIONIAOIIeH MOBEPXHOCTH, CKOPOCTh HCIAPEHHSI BOJBI OT TEMIEPATypPhl KUIKOCTH W IUIOMAIN €€ TOBEPXHOCTH;
ANEKTPU3ALUS TEJ U B3aUMOJCHUCTBUE DJIEKTPUUYECKHUX 3aPAJIOB; B3aUMOJCHUCTBUE MOCTOSIHHBIX MAarHWTOB, BU3yaJIM3allMsi MArHUTHBIX
MOJEH TOCTOSHHBIX MArHUTOB; JIEUCTBMA MAarHUTHOIO TMOJII HA IPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA
QJICKTPOJIBUTATENISI TIOCTOSIHHOTO TOKa): (OPMYJIUPOBATH IMPOBEPSICMBIC IPEANOIOKEHHS, COOUPATh YCTAaHOBKY W3 MPEUIOKCHHOTO
000py/I0BaHUs; OMKICHIBATH X0 ONBITa U (OPMYITUPOBATH BHIBO/IBI,

BBINOJIHATh TPSMBIE HW3MEPEHUS] TEMIIEPaTypbl, OTHOCUTEJIBHOW BIAXXHOCTH BO3/1yXa, CHJIbl TOKA, HANPSIKEHHUS C HCIOJIb30BaHUEM
AQHAJIOTOBBIX IMPUOOPOB U JATUYUKOB (PU3MYECKUX BEJIMYMH;, CPABHUBATH PE3YJbTaThl M3MEPEHUN C Y4YETOM 3aJaHHOM aOCOJIOTHOMN
HOTPEIIHOCTH;

IIPOBOAMTH UCCIIEI0BAaHUE 3aBUCUMOCTH OAHOMN (PM3MUYECKOM BEJIMYMHBI OT IPYroi C UCIOJIB30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD
COIPOTHUBIICHU IPOBOJAHMUKA OT €0 JJIMHBI, IUIOMAU ITOIIEPEUYHOI0 CEYEHUS U YACIBHOIO COIIPOTUBIICHHS BELIECTBA IPOBOJIHUKA; CUJIIBI
TOKA, UIYILEr0 4Yepe3 MPOBOJHUK, OT HANPSIKEHUA HA MPOBOJHUKE; UCCIIEIOBAHUE IOCIEAOBATEIBHOIO U MapaJlIeIbHOTO COCIUHEHUM
IIPOBOJHMKOB): IUJIAHUPOBATh HCCIIEIOBAaHUE, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHHUs, CJeAys MpeNoKEHHOMY IUIaHy,
(buKcHpoBaTh pe3yabTaThl MOJYUYEHHOM 3aBUCMMOCTH B BUE TaOJIUIl U TpadUKOB, J€JIaTh BHIBOABI IO PE3yJbTaTaM UCCIEI0BaHUS;

IIPOBOJMTH KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEIMUYMH (yIelbHasl TeMIOEMKOCTh BEIIECTBA, COMPOTUBIEHUE MPOBOJHKKA, paboTa u
MOIIHOCTh DJIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHUs, COOMpATh SKCIEPHUMEHTAIBHYIO YCTAHOBKY, CIEAyd MpeIIoKEeHHOH
WHCTPYKIUU, U BBIYUCIIATh 3HAYCHUE BEIINYUHBI,

co0uro1aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHBIM 000pyI0BaHUEM;

XapaKTepu30BaTh  NPUHLUIBI  JEHCTBUS ~ M3YYEHHBIX  NpHUOOPOB M TEXHHUUECKUX YCTPOWCTB C OMOPOI HA UX ONMuUcaHUs (B TOM
qucie: cUcTeMa OTOIUIEHHS JIOMOB, THTPOMETp, MHapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUYETUMK JJIEKTPUUECKOM »HEpruu,
AIIEKTPOOCBETUTENbHBIE TPHUOOPHI, HArpeBaTEIbHbIE JIEKTPONIPUOOPHI (IPUMEPHI), JNEKTPUUYECKUE IpEeIOXPaHUTENN;
3MIEeKTPOMArHuT, 3JEKTPOJBUTATENb MOCTOSIHHOTO TOKa), MCHOJb3ysl 3HAHUS O CBOMCTBaxX ()M3MUYECKUX SIBICHUW U HEOOXOAMMbIE
buznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThlEe TEXHUYECKHE YCTPOWCTBA M U3MEPHUTENbHbIE MPHOOPHI MO CXEMaM M CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, THUTPOMETP, [BHUTaTelb BHYTPEHHEIO CrOpaHMs, HJIEKTPOCKOI, PEOCTaT); COCTABISTH CXEMBI



AJICKTPUYECKUX IIENIEH C MOCIEA0BATEeIbHBIM U TapaJlICIbHBIM COSIUHEHUEM AJIEMEHTOB, pas3iinyasi yCJIOBHBIE 0003HAYEHHUS IJIEMEHTOB
ANEKTPUYECKUX LECTIEH;

- IPUBOAMUTH MPUMEPBI/HAXOIUTH HH(OPMAIHIO O IPUMEPAX MPAKTHUECKOTO UCIOIB30BaHUS (PU3MYECKUX 3HAHUH B MIOBCEIHEBHON KU3HH
Ui obecriedeHns: 0e30I1aCHOCTH MpU 0OpallleHHH ¢ MPUOOpaMu U TEXHUYECKHMMHM YCTPOHCTBAMHU, COXPAHEHUS 310pPOBbsS U COOJOACHUS
HOPM DKOJIOTHYECKOTO MOBEACHMS B OKPYKAIOLIEH Cpeae;

- OCyHICCTBJIATH ITOUCK I/IH(bOpMaI_[I/II/I (bI/IBI/I‘ICCKOl"O COACpIKaHUA B CCTU I/IHTepHeT, Ha OCHOBE UMCHOIINXCA 3HAHWUHN U HYTeM CpaBHCHUA
JOITIOJIHUTCIIbHBIX HCTOYHHUKOB BBIACIATH I/IH(i)OpMaLII/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IPIBOfI WJIH MOXKET OBITH HGI[OCTOBepHOI\/JI;

- HCIOJIb30BaTh IpPU BBHIIOJHEHUM YYEOHBIX 3a/JlaHUll HAy4YyHO-TIONMYJSAPHYIO JIUTEpaTypy (U3HUECKOTO COJEp)KaHus, CIpaBOYHbIE
MaTepHuaibl, pecypchl ceTu VHTepHeT; BiafeTh NpuéMaMM KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHHs HHPOPMALMU M3 OAHOM
3HAKOBOM CHUCTEMBI B IPYTYIO;

- co3JaBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIIEeHNUs, 00001as nH(OPMALIUIO U3 HECKOJIBLKIX NCTOYHUKOB (PU3HUECKOTO
CoJIep>KaHusl, B TOM YHUCIIe MyOJIMYHO MPEJCTABIATh PE3YIbTaThl IPOSKTHOW MJIM MCCIIEI0BATEIbCKON NESTENbHOCTH; PU 3TOM TPaAaMOTHO
MCIIONIb30BaTh U3YUEHHBIN MOHATHIHBIN ammapaT Kypca pU3uKH, COPOBOXKAATH BBHICTYIIJICHHE MTPE3EHTAIINEH;

- IIPpU BBIIIOJIHCHUHA y‘Ie6HBIX IMPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ q)HSH‘leCKI/IX MpoHecCOB pacupeCaACIATb 00s13aHHOCTH B rpymme B COOTBETCTBUU C
IIOCTAaBJICHHBIMHU 3aJadyaMi, CJICIHUTH 3a BBIIIOJIHCHHUCM IlJIaHa I[GI\/’ICTBI/II\/'I U KOPPCKTHUPOBATH €TI0, AACKBATHO OLICHUBATH COOCTBEHHBIH
BKJIaZd B ACATCIIBHOCTD I'PYIIIBI; BEICTpaAUBAaTh KOMMYHUKATUBHOC B3aI/IMOI[€I\/'ICTBI/IC, MPOSABJIAA TOTOBHOCTD paspCuiaTb KOH(l)J'II/IKTI)I.

[IpenmeTHbie pe3ynbTaThl HA 6a30BOM YPOBHE JIOJIKHBI OTpaxarbh c(hOPMUPOBAHHOCTH y 00Y4AIOIIHUXCS YMEHUN:

- HCIIOJb30BaTh MOHATHS: CUCTEMa OTCUYETA, MaTepUuaIbHas TOUKa, TPACKTOPHUS, OTHOCUTEIbHOCTh MEXAHUYECKOTO JIBUXKEHUS,
nedopmarus (ynpyras, miacTU4eckas), TpeHUe, HEHTPOCTPEMUTENIbHOE YCKOPEHNE, HEBECOMOCTD U MEPETPy3KU; HEHTP TKECTH;
a0COIIOTHO TBEPJIOE TEJIO, LIEHTP TAKECTH TBEPIOTO TeNa, pABHOBECHE; MEXaHMUECKUE KOJIeOaHHs U BOJIHBI, 3BYK, HH(PPA3BYK U
yIBTPa3BYK; DJIEKTPOMATHUTHBIC BOJIHBI, IITKaJa SJIEKTPOMArHUTHBIX BOJIH, CBET, OJTM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI
WCITyCKaHUS U MOTJIONIEHUS; anb(da-, 6eTa- 1 raMMa-u3Iy4eHUs, U30TOIIbI, SIepPHAsS YHEPTreTHKA;

- pasnuyath ABJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHE,
cBO0OOIHOE MaJieHue Tell, pPABHOMEPHOE JIBUKEHUE 10 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, PEaKTUBHOE JIBKEHUE, KoJiebaTeabHOoe
NBUKEHHE (3aTyXalollie U BHIHYKICHHbIE KOJIeOaHMs ), pe30HAHC, BOJIHOBOE ABM)KEHUE, OTPaKEHUE 3BYKa, IPSIMOIMHEHHOE
pacrnpocTpaHeHHEe, OTpaKEHHE U MPEeIOMIIEHHE CBETA, MOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3yIosKeHHE OEIoro cBeTa B CIEKTP U



CJIO)KEHHUE CIIEKTPAJIbHBIX IIBETOB, TUCIIEPCHUS CBETA, ECTECTBEHHAS PaJUO0AKTHUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa
M3ITy4eHUs1) 110 OMMHUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB, ICMOHCTPUPYIOIIUX JTaHHOE (PU3MYECKOe SBICHHCE;
pacro3HaBaTh  IPOSIBJICHUE WU3YYCHHBIX  (PU3WYECKUX SIBJICHUH B OKPYKAIOIIEM MUpPE (B TOM YHciie GU3HUECKUE SBICHHUS B
MPUPO/Ie: MPUWIMBBI U OTJIUBBI, ABMXKEHUE TIaHeT COJIHEUHON CUCTEMBI, PEaKTUBHOE JIBMXKEHUM KUBBIX OPTaHU3MOB, BOCIIPUSATHE
3BYKOB KMBOTHBIMH, 3€MJIETPACEHHE, CECMUUECKUE BOJIHBI, I[yHAMH, 3X0, LIBETA TEJI, ONTUYECKHUE SIBJICHUS B IIPUPO/IE,
OMOJIOTHYECKOE JEHCTBUE BUIUMOT0, YIBTPa()HOIETOBOTO M PEHTTEHOBCKOTO U3TyYEHUH; €CTECTBEHHBIN PaJIMOAKTHBHBIN (OH,
KOCMHYECKHE JIYIH, PAAMOAKTHBHOE U3JIYYCHHE MPUPOJTHBIX MUHEPAJIOB; JEHCTBUE PAAMOAKTUBHBIX U3TyYCHUH HA OpraHUu3M
YeNoBeKa), MPU 3TOM MEePEBOAUTD MPAKTHUECKYIO 33a/1a4y B yUeOHYIO, BBIIETAThH CYIIECTBEHHbBIE CBOWCTBA/TIPU3HAKH (DU3HUECKUX
SIBJICHHI;

OIHMCHIBATh U3yUEHHBIC CBOMCTBA Te M (PU3UUECKHE SIBJICHUS, UCTIONB3Ys PU3NICCKUE BEIIMINHBI (CPEAHSS 1 MTHOBCHHASI CKOPOCTh
TeJa IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, TIEPEMEIIICHHE, ITyTh, YTII0Basi CKOPOCTh, CHJla TPEHUSI, CUJIa YIIPYTOCTH, CHIIa
TSDKECTU, YCKOPEHHE CBOOOHOTO Ma/IeHHsI, BEC TeJla, UMITYJIbC TeJa, UMITYJIbC CUJIbI, MEXaHHYecKasi padoTa U MOIIHOCTD,
MOTEHIIMAIbHAS YHEPTUA TeJa, IOJHATOTO HAJl TOBEPXHOCTHIO 36MJIM, TOTEHIIMAIbHAS YHEPTUS CXKATOM MPYKUHBI, KWHETHYECKas
SHEPTus, MOJTHAS MEXaHNUeCKas YHEPTHs, IEPUOJT U YaCcTOTa KoieOaHuH, IITMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh
CBeTa, MO0Ka3aTesb MPEIOMIICHHSI CPEIbI); PU OMKUCAHUU MPABUIBLHO TPAKTOBATH (DU3MUECKUN CMBICT HCIIOIb3yEMbIX BETUYHH,
0003HAYECHUS U SAMHULIBI PU3NIECKUX BETHYMH, HAXOAUThH (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETUUHUHY C JPYTHMH
BEJTMYUHAMU, CTPOUTH Ipa) KU U3y4EHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3HUECKHUE SIBJICHUS U MIPOLIECCHI, UCTIOB3Ys 3aKOH COXPAaHEHHUs SHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHIIUI CYTIEPIIO3UIIUN CUJI, IPUHIIUIT OTHOCUTENIbHOCTHU ["anunes, 3akoHsl HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA,
3aKOHBI OTPAXKECHHS U MPEJIOMIICHUSI CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MACCOBOTO YHCEIT TIPH SIACPHBIX PEAKIIUAX; IPU STOM
JaBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMATHYECKOE BHIPAKCHHUE,

OO0BSCHATH PU3NYECKUE MPOIIECCH] M CBOMCTBA TEll, B TOM YHCIIE i B KOHTEKCTE CUTYaIlUi MPAaKTHUKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX IIAroB C OMOPOi Ha 2—3 U3yUeHHBIX CBOMCTBA
(bu3MUECKUX SBICHUN, PU3NYECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEH;

pemiatb pacyE€THBIC 3ajaun  (omuparoumecs Ha cucTeMy u3 2— 3 ypaBHEHHUH), HCIIOJIb3Ys 3aKOHBI B (POPMYITHI,
CBsI3bIBalONME (PU3NUYECKUE BEIMYUHBI: HA OCHOBE aHAlIM3a YCIOBUS 3a]aui 3aMUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTAIOIINE
WU N30BITOYHBIC IaHHBIE, BRLIOUPATh 3aKOHBI U (DOPMYJITBI, HEOOXOIUMBIE JIJIsl PEIICHHS, IPOBOAUTH PACUETHI U OIIECHUBATH
PEATMCTUIHOCTD MOTYYCHHOTO 3HaYeHUS (PU3NICECKON BETMYUHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIIUTh MPU MTOMOIIHU (PU3NIECKUX METOIOB; UCIIOIb3Ys OMTMCAHUE UCCIICIOBAHMS,
BBIZICIISITH TIPOBEPSIEMOE TIPEATNOI0KEHHE, OIIEHUBATh MPABUIILHOCTh TIOPSJIKA MPOBEICHUS UCCIEAOBAHUS, I€TIaTh BHIBOIBI,
WHTEPIPETHPOBATH PE3YIbTATHl HAOIIOACHUN U OIBITOB;



MPOBOAUTH OMNBITHl 1O HAOMIOAEHUIO (U3MUECKUX SBICHUM WM (PU3NYECKUX CBOMCTB Tell (M3y4yeHue BTOPOro 3aKOHa
HeroToHa, 3aK0HA COXpaHEHHSI SHEPTUHU; 3aBUCUMOCTb IEPUOJIa KOJICOaHUH MPYKUHHOTO MAaITHUKA OT MAaCChl Ipy3a U KECTKOCTH
MPYXUHBI ¥ HE3aBUCUMOCTh OT aMILIUTYAbl MAJIBIX KOJICOAHU; IPSIMOJIMHEMHOE paCIIpOCTPaHEHUE CBETA, PA3JIOKEHHIE OEJIOTO CBETa
B CIIEKTP; U3yYCHHE CBOMCTB M300paXEHUS B TUIOCKOM 3€pKaJie U CBOMCTB M300paKeHHS MTPeIMeTa B COOMparoIeH JINH3E;
HaOJII0/IEHNE CTUIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3IIYUEHHS): CAMOCTOSTEIILHO COOMpATh YCTAHOBKY M3 M30BITOYHOrO HAbopa
000pyIOBaHUs; OMMCHIBAThH X0/ OMBITA U €T0 PE3YJIbTAThl, (HOPMYIUPOBATH BHIBOJIBI;

MIPOBOAUTH MPU HEOOXOAUMOCTH CEPHIO PSIMbBIX U3MEPEHUH, ONpeIesisis CpeiHee 3HaYCHIE U3MePAeMOil BeIMYMHBI ((POKyCHOE
paccTositHue coOMparoIel JUH3b1); 000CHOBBIBATH BHIOOP CIOC00a M3MEPEHUS/M3MEPUTEIHHOTO PUO0pa;

MPOBOANUTh HCCIIEIOBaHUE 3aBUCHUMOCTEM (bu3MUeCKUX BEJIMYHUH C UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUN
(3aBHCHMOCTD ITYyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HaYaIbHOM CKOPOCTH; TIEPHO/Ia KOJIeOaHUT MaTEMaTHIECKOTO
MasTHUKA OT JUTMHBI HUTH; 3aBUCHMOCTH YTJIa OTPaKCHUS CBETA OT yIJia IMaJICHUS U YIiia PEJIOMIICHUS OT yIJia MaICHHMS):
TUTAHUPOBATH UCCIIEOBAHUE, CAMOCTOSTENILHO COOMPATh YCTAHOBKY, (PMKCUPOBATH PE3YIbTATHI MOTYYCHHOW 3aBUCUMOCTH
(bU3HUYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ TPaHKOB, JIEJIaTh BBEIBOJIBI 110 PE3YJIbTaTaM HUCCIICIOBAHMS;

MIPOBOJNTH KOCBEHHBIE U3MEpEHUs (U3MUECKUX BETMYHH (CPEIHssA CKOPOCTh M YCKOPEHHUE Tella PU PaBHOYCKOPEHHOM JIBHKEHUH,
YCKOpPEHHUE CBOOOTHOTO MaIeHus, )KECTKOCTh MPYKUHBI, KOA(D(UIIMEHT TPEHUS CKOIBKEHHS, MeXaHH4ecKast paboTa 1 MOIIIHOCTb,
4acToTa U MepHo/] KoJIeOaHU MaTeMaTHUeCKOT0 U MPYKUHHOTO MasTHUKOB, ONTHYECKAas CHjla COOMpAIONIEH TMH3bI, paAMOaKTUBHBII
($oH): MIaHUPOBATH U3MEPEHUS; COOUPATh IKCTIEPUMEHTALHYIO YCTAHOBKY U BBITIOJIHATH H3MEPEHUS, CIIETYyS MIPEAT0KEHHOM
WHCTPYKIIUW; BEIYUACIIATH 3HAUCHNE BEIMUMHBI U aHATM3UPOBATH IMMOJTYICHHBIE PE3YIIbTAThl C YIETOM 3aJaHHON TTOTPEITHOCTH
U3MEPECHU;

coOJTr01aTh MpaBUiia TEXHUKU O€30MaCHOCTH MpHU paboTe ¢ J1abopaToOpHBIM 00OPYIOBAHHUEM;

pa3anvaTh OCHOBHBIC MPU3HAKH W3YYCHHBIX (DH3MUECKUX MOJISNICH: MaTepruaabHas TOYKa, a0COIOTHO TBEPOE TEIIO, TOUCUHBIN
WCTOYHUK CBETA, JTy4, TOHKAs TUH3a, TNIaHETapHask MOJIeIh aTOMa, HYKJIOHHAsI MOJIeIh aTOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUNBI  JIEHCTBUS W3YYECHHBIX  MPUOOPOB M TEXHHUUECKUX YCTPOMHCTB C OMOPOI HAa UX OMHUCAHHUS (B
TOM YHCIIE: CIIUOMETD, JaTYUKH MOJOKESHHSI, PACCTOSHUS U YCKOPEHHUS, PaKeTa, YX0JI0T, OYKH, IIEPUCKOT, (poToamnmapar, ONTUIECKUE
CBETOBOJIbI, CIIEKTPOCKOII, I03UMETP, KaMepa BuiibcoHa), UCTIONb3ys 3HAHUS O CBOMCTBaX (DU3MUECKUX SBICHUI U HEOOXOAMMBIE
(u3nUecKre 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMBI M CXEMAaTHYHbIC PUCYHKH H3YICHHBIX TEXHUYECKHX YCTPOUCTB, H3MEPHTEILHBIX MIPHOOPOB M TEXHOJIOTHUECKUX
MIPOLIECCOB MPHU PEeUICHUH Y4eOHO-PAKTUYECKUX 33]1a4; ONTHYECKHE CXEMbI JJIs TOCTPOCHUS N300paKeHH B IMJIOCKOM 3epKajie U
cobOuparoiei JuH3E;



IPUBOIUTH IPUMEPHI/HaXOANTh HHPOPMAIHIO O IpUMepax MPaKTHYECKOTO UCTIONIF30BaHUS (PU3NYECKUX 3HAHUH B ITOBCEIHEBHOM
KHU3HH U1 o0ecrieyeHns 6€30MacCHOCTH MPU 0OPAIeHNUH C MPUOOpaMH U TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHUS 37I0POBbS U
COOJIIO/IEHHSI HOPM IKOJIOTUYECKOT0 TIOBEICHUS B OKPY>KaloIlel cpese;

OCYIIECTBIIATH MOUCK HH(OpMAIK (PU3NIECKOTro CoAep kaHus B ceTH MIHTEpHET, cCaMOCTOATENbHO (pOpMyIUpPYs IIOMCKOBBI 3arpoc,
HAXO/UTh IYTH OTIPENIEICHNUS TOCTOBEPHOCTH MOIYYeHHONW HHPOPMALIMN Ha OCHOBE UMEIOIUXCS 3HAHUH U JOTIOJTHUTEIBHBIX
HCTOYHHKOB;

UCIIOJIB30BATH MPH BHIITOJTHEHUH YYeOHBIX 3aaHUI HAyYHO-TOMYJISIPHYIO JIUTEPATYPY (PU3HYECKOTO COJCPIKaHHsI, CIIPABOYHBIC
MaTepuabl, pecypcsl ceTu VIHTepHeT; BiaaeTh mpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHOOpMALIUHU U3 OTHOM
3HAKOBOI CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(POPMAIIMU U3 HECKOIBKIX UCTOYHUKOB (PH3HUECKOTO
CoJIep KaHus, IyOJIMYHO MPEICTABISATH PE3yAbTAThl MPOSKTHON MIIM HCCIIEI0BATENBCKOM e TEILHOCTH; IIPH STOM I'PaMOTHO
MCIIOJIb30BATh M3yYCHHBIH MOHATUIHBIN almapaT U3y4aeMoro pasjena (PU3UKH U COMPOBOXKIATh BBICTYIIJICHHE TIPE3EHTAINEH C
y4€TOM 0COOEHHOCTEH ayJTUTOPHH CBEPCTHUKOB.

IIPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH C UCIIOJIb30BaHUEM MPSMBIX U3MEPEHHH (3aBUCMOCTb ITyTH OT
BpPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH; IIepro/ia KojJeOaHUil MaTeMaTH4eCKOT0 MasiTHUKA OT JUTHHBI
HUTH; yTJIa OTpaKEHHsI CBETa OT yrJja MajJeHus, yria npeJoMJIeHHs OT yrila aJleHusl CBETOBOIO JIyya): CAaMOCTOATENBHO cOOUpaTh
YCTaHOBKY, (PMKCHPOBAThH PE3YJIbTAThI MOJTYY€HHON 3aBUCUMOCTH (PU3MYECKHUX BEIMYMH B BUJIE TaOIHIl U TpaUKOB, AeTaTh BEIBOABI
0 pe3ysbTaTaM HUCCIIeA0BaHuUs (IPH HATMYUHA BO3MOXHOCTH WA TIPOBOIUTH BUPTYaJIbHBIE TAOOpaTOPHBIE pabOTHI);

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEITMUMH (CPETHSS CKOPOCTh U YCKOPEHHUE TeNa IPU PaBHOYCKOPEHHOM JIBHKECHHUH,
YCKOpEHHE CBOOOTHOTO TaIeHUsI, )KECTKOCTh MPYKUHBI, KO3(DDUIIMEHT TpEeHUs CKOIBKEHHS, MEXaHNYecKasi paboTa U MOIIHOCTb,
9acTOTa M MEPHO/I KOJICOaHNH MaTeMaTHYeCKOTO U MPYKHHHOTO MasiTHUKOB, (POKYCHOE PAaCCTOSTHHE COOMPAIONICH JTHH3HI,
PalMOaKTUBHBIN (HOH): TNIAHUPOBATH U3MEPEHUS; COOUPATh HIKCIEPUMEHTAIBHYIO YCTAHOBKY, CIIE€AYs IPEIJI0KEHHON MHCTPYKIUH;
BBIUUCIISATH 3HAUEHUE BEJTMUUHBI M aHAIM3UPOBATH MOJIyYE€HHBIE PE3YJIBTAThI C YUYETOM 3a/IaHHON MOTPEIIHOCTH U3MEpEeHui (pu
HAJINYUH BO3MOXXHOCTH WJIM IPOBOJUTH BUPTYaJIbHbIE JIAOOpAaTOPHBIE pabOTHI);

co0uro1aTh MmpaBuiia 6€30MacHoOro Tpyaa npu padbote ¢ 1a6opaTopHBIM 000pyAOBaHHEM (TIPU HATTMYUH BO3MOXKHOCTH HJTU MIPOBO/IUTH
BUPTYyaJIbHBIE JTAOOpaTOpHBIE pabOTHI);

pa3nuyaTh OCHOBHBIE MPU3HAKN M3YYCHHBIX (PH3MUECKUX MOJIEINICH: MaTepruaibHas TOYKa, aOCOIOTHO TBEPJOE TEIO, TUTAHETapHas
MOJIETIb aTOMa, HYKJIOHHAsI MOJIENb aTOMHOTO 51/1pa;

XapaKTEePHU30BaTh MPHHIUIIBI JEHCTBHUS U3yYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOHCTB C OMIOPOH HAa UX ONMHUCAHUS (B TOM YHCIIE
CTIUZOMET, AaTIYMKH MTOJIOKEHUS, PACCTOSIHUAS M YCKOPEHHUS, PaKeThl, 3X0JI0T, OYKH, IEPUCKOII, (poToanmapar, BOJOKOHHAs ONTHKA,
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CIIEKTPOCKOII, I03UMETP, Kamepa BuiibcoHa), UCIOJIb3ys 3HAHUS O CBOMCTBAX (PM3MUYCCKUX SBJICHUI U HEOOXOIUMbIC (DU3UUCCKHE
3aKOHOMEPHOCTH;

HCIIOJIb30BAThb CXCMbI U CXCMATUYHLIC PUCYHKH U3YUCHHBIX TCXHUYCCKUX yCTpOI\/JICTB, HU3MCPHUTCIIbHBIX HpI/I60p0B 1 TCXHOJIOTUYCCKUX
MIPOIIECCOB MPH PEIICHUH YU4eOHO-MPAKTHUECKUX 3a/1a4; ONTHUYCCKUE CXEMBI JIUIsl TIOCTPOCHUS U300paKEHU B IJIOCKOM 3epKaje U
coOuparoIIe JTHH3E;

MPUBOIUTH TIPUMEPBI MPAKTUUECKOTO MCIOIb30BaHMs HU3NUSCKUX 3HAHUI B TIOBCETHEBHOM KU3HU [T 0OecreueH s 0€30MacHOCTH
py 0OpaIeHNUH ¢ IPUOOpPAMU M TEXHHUYSCKUMH YCTPOHCTBAMH, COXPAHEHHS 37I0POBbSI U COOJTIOICHUST HOPM 3KOJIOTHUECKOT0
MOBEJICHUS B OKPYXaIOIIel cpere;

OCYIIECTBIIATH MOUCK HHMDOPMALIUHU (PU3NIECKOTO CoepKaHus B ceTh HTEpHET, CaMOCTOATEIbHO (GOPMYITUPYST TOMCKOBBIH 3a1poc;
HaxXOJUThb IYTU OMMPEACICHUSA JOCTOBCPHOCTH HOJIy‘-IeHHOfI I/IH(bOpMaIII/II/I Ha OCHOBC UMCHOIIIUXCA 3HAaHUHU U3 Kypca (1)I/I3I/IKI/I u
JOIIOJIHUTCIBbHBIX NCTOYHHUKOB,

MCIIOJIB30BATh TP BBHITIOJTHEHNU YY€OHBIX 3aJaHHI HAYYHO-TIONYJISIPHYIO JTUTEPATypy (PU3HUECKOTO COJepKAHUS, CIIPAaBOYHBIE
MaTepHalibl, pecypchl cetu HTepHeT; Bi1ageTh nprueMaMy KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALIUU U3 OTHOM
3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JlaBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIE COOOIIEHHsI, 0000111ast ”HPOPMALIUIO U3 HECKOJIBKMX UCTOUHUKOB, TPAMOTHO
WCIIOJIb30BATh U3yYCHHBIH MOHATUIHBIN anmapaT Kypca GU3MKH, COMTPOBOXKIAThH BBICTYIUICHUE MPE3EHTAINEH COOCTBEHHOTO
COOOIICHUS, YIUTHIBast OCOOCHHOCTH ayJUTOPUHU CBEPCTHUKOB;

IIPH BBIITOJTHCHUN I/ICCHCHOBaHI/IfI (1)I/I3I/I'-I€CKI/IX IponecCoOB CaMOCTOATCIIbHO IIJIAHUPOBATH COBMECTHYIO JACATCIBHOCTL B I'PpYIIIIC,
CJICAUTD 3a BBIITOJIHCHUEM I1JIaHA I[eﬁCTBI/IfI 1 KOPPCKTHUPOBATH €I0, AACKBATHO OLICHHUBATH COOCTBEHHBIN BKJIad B ACATCIIBHOCTD
T'PYIIIbI; BBICTpAUBATh KOMMYHUKATHBHOC BSaHMOHeﬁCTBHG, YUUTBIBAsA MHCHHUEC OKPYXKAIOIIUX.

[TpenmeTrHbIe pe3ynbTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPAXXaTh CPOPMHUPOBAHHOCTh Y 00YJAIOIIUXCS YMEHUIL:

UCIIOJIb30BaTh IOHSTHSA: CHUCTEMA OTCYETA, MaTEpHalbHAs TOYKA, TPAaEKTOPHs, OTHOCUTEIBHOCTb MEXAHWYECKOTO JIBUKEHMUS,
negopmanus (ynpyrasi, IUlacTHUECKas), TPEHUE, LIEHTPOCTPEMUTENIbHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH; LEHTP TIKECTH;
abCOMIIOTHO TBEPJIOE TEJIO, LEHTP TSHKECTH TBEPAOTO Tesla, paBHOBECHE, MEXaHMUYECKHE KoJeOaHHs M BOJIHBI, 3BYK, MH(pa3ByK H
YABTPA3BYK; O3JEKTPOMArHUTHBIE BOJIHBI, IIKala 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U JAaJbHO30PKOCTh, CHEKTPHI
MCIyCKaHMsI U MOTJIOLIEHHS; alb(da-, 6eTa- U raMMa-u3JIydeHus, U30TOIbI, SepHas YHEPreTHKA;

pa3inyath sBJIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IABUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABHKEHUE,
cBOOOJHOE TaJieHHEe Tell, pABHOMEPHOE JIBUYKEHHE MO OKPY)KHOCTH, B3aUMOJECHCTBHE TEJ, PEaKTUBHOE IBUXKEHHE, KoueOaTelbHOe
NBUKEHHE (3aTyxalollle U BbIHYKICHHbIE KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBI)KEHHE, OTpaX€HHE 3BYKa, MNPAMOIMHEHHOE



pacrpocTpaHeHHe, OTPAXKEHUE U IPETOMIIEHUE CBETa, II0JHOE BHYTPEHHEE OTPAKEHHUE CBETa, PA3JIOKEHUE Oesoro CBeTa B CIEKTP U
CIIO)KEHHME CIEKTPAJIbHBIX LIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAs paJAMOAKTHBHOCTb, BO3HMKHOBEHUE JIMHEHYAaTOro CHEKTpa
U3JTY4EHUs) 110 ONMCAHUIO MX XapAKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX JTAaHHOE (PH3UUECKOE SBICHUE;
pacrio3HaBaTh  MpPOSBICHHWE  M3YYCHHBIX  (U3UYECKUX  SIBICHHH B OKpYKaoUIeM MUpE (B TOM yuciie GU3NIECKUE SIBICHUS B
IPUPOJIE: IPUIIMBBI U OTJIUBBI, IBUKEHHE MJ1aHET COJTHEUHOM CUCTEMBI, PEAKTUBHOE JBUKEHHE

KHUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB J)KHBOTHBIMM, 3€MJIETPSICEHUE, CEHICMUYECKHUE BOJIHBI, IlyHaMH, X0, [[BETA TeJl, ONTUYECKHUE
ABJICHUS B IpHpoOJE, OMONIOrHYecKoe NeHcTBUE BUIUMOIO, YIbTPa(dUOJIETOBOTO M PEHTICHOBCKOIO H3JIyYEHUI; €CTeCTBEHHBIN
pPaMOaKTUBHBINA (POH, KOCMUYECKHE JTYUH, PAJHOAKTUBHOE U3Ty4E€HUE IPUPOIHBIX MUHEPAJIOB; IeHCTBUE PAJMOAKTUBHBIX U3ITy4YEeHUN
Ha OpPraHM3M 4YeJOBEKa), IPU 3TOM IEPEeBOJUTH MPAKTHUYECKYIO 337ady B Y4€OHYIO, BBIACIATH CYLIECTBEHHBIE CBOMCTBA/IPU3HAKU
(bu3NYECKUX SIBICHUN;

OIKCHIBATh M3yYCHHBIC CBOWCTBA TN M (PU3MUECKHUE SBICHUSA, HCIIONB3Ys (PU3MUYecKre BEMYMHBI (CPeHsST  MIHOBEHHAs: CKOPOCTh
TeJla IIPU HEPaBHOMEPHOM JIBUKEHHMH, YCKOPEHHUE, NEPEMEIIEHUE, MyTh, yIJIOBas CKOPOCThb, CUJIAa TPEHHUs, CHJA YIPYTOCTH, CHJIA
TSKECTH, YCKOPEHHME CBOOOJHOrO IMAJEHMs, BEC Tejla, HUMIIYJIbC Teja, HUMIYJIbC CHIIBI, MEXaHW4YecKas paboTa M MOIIHOCTb,
NOTEHLIMAIbHASL DHEPIUs Teja, MOAHITOrO HaJ TMOBEPXHOCTBIO 3€MJIM, MOTEHIUAIbHAs DHEPrus CXKATOM NPYKUHbBI, KHHETHYECKAs
SHEpIrus, MOJHAs MEeXaHU4yecKasl SHeprHsl, NepuoJ] U 4acToTa KojiebaHuil, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh
CBETa, TOKa3aTelb IMPEeNOMJICHHUS CpPelbl); NMPH ONMHCAHUU TMPaBWIBHO TPAKTOBaTh (DU3MYECKHH CMBICI HCHOJIb3YEMBIX BEJIMYMH,
0003HaUeHMsI U €IUHMIBI (PU3NYECKUX BEITUYMH, HAXOAUTh (OPMYIIBI, CBS3bIBAIOIIUE JaHHYIO (PU3MUECKYIO BEIMYUHY C APYTUMH
BEJIMYMHAMU, CTPOUTD IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUECKUE SIBICHUS U IPOLECCHI, UCHOJIb3Ysl 3aKOH COXPAHEHUs IHEPrHH, 3aKOH BCEMHUPHOTO
TATOTEHUS, IPUHLUI CYNEPHO3UINH CUJI, IPUHIUI OTHOCUTEIbHOCTU ['ammiies, 3akoHbl HbOTOHA, 3aKOH COXpaHEHHs HMITYJIbCa,
3aKOHBI OTPAKEHUS U MPEIIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apSA0BOI0O M MAcCOBOTO YHUCEIN MPH SJIEPHBIX PEAKLUAX; IPU 3TOM
JlaBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTEMaTUYECKOE BBIPayKEHHE;

OOBSICHATH (PU3UYECKUE MPOLECCHl U CBOMCTBA TeJl, B TOM YHUCIIE U B KOHTEKCTE CHUTYallui MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3M, CTPOUTh OOBSICHEHUE M3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOM Ha 2—3 M3yuyeHHBIX CBOMCTBA
(bu3nUecKux SBICHUH, GPU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemlatb  pacu€THble  3a7ayd  (OMMparolMecs  Ha  CUCTeMy M3 2— 3 ypaBHEHHMi), UCHOJB3Ys 3aKOHBI U (POPMYIIBL,
CBs3bIBAIOIIME (PU3NYECKUE BETMUMHBI: HA OCHOBE aHAJIM3a yCJIOBHS 3a/1ayMl 3alliChIBaTh KPATKOE YCJIOBHE, BBISBIIATH HEJIOCTAIOIINE
WIA W30BITOYHBIC JIaHHBIC, BHIOMPATH 3aKOHBI M (OPMYJIbI, HEOOXOAMMBIE Ul PELICHMs, IMPOBOIUTH pacuéTbl M OLIEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HAUCHUSI (PU3UUECKON BEIMYHHBI,



pacrio3HaBaTth MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh NMPH TOMOIIM (U3UYECKUX METOJOB; HCIIONB3Ysl OIMCAHHE HCCIICIOBAHUS,
BBIJICJIATh TPOBEPSIEMOE IMPEAMOIOKEHUE, OILCHUBATh IPABHWIBHOCTh MMOPSAIKA MPOBEACHUS HWCCICIOBAHMS, J€JIaTh BBIBOIBI,
UHTEPIPETHUPOBATH PE3YJIbTAThl HAOIFOICHHU U OIBITOB;

OPOBOJIUTH OIBITHI [0 HAOMIOACHUIO (PU3HUUCCKUX SIBICHUUW WIIH

(HU3MUYECKUX CBOWMCTB Tel (M3y4eHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXPaHEHHUS YHEPrHH; 3aBUCHMOCTh INEpUOJa KOJICOAHUIt
NPY)XUHHOTO MasTHUKa OT MAacchl TIpy3a W JKECTKOCTH MPYXKHHBI W HE3aBUCUMOCTh OT AaMIUIMTYAbl MAaJIbIX KOJeOaHHIA,
NPSIMOJIMHEHHOE PAacIPOCTPAHCHUE CBETA, Pa3IoKeHHE OEJIOTO CBETa B CIIEKTP; U3yYCHHE CBOMCTB M300paKeHHsI B IJIOCKOM 3epKalie
U CBOWCTB HM300paKCHUsS MpeIMeTa B COOHMpAIONIel JIMH3e; HAOJIOJACHUE CIUIOIIHBIX W JIMHEHYATBIX CHEKTPOB HW3JIYYCHUs):
CaMOCTOSITENILHO COOHMpaTh YCTAaHOBKY W3 HM30BITOYHOTO Habopa OOOpYyIOBaHHS, OIUCHIBATH XOJ OIBITAa M €ro Pe3yJbTaThl,
(GbopMyITUPOBaThH BHIBOJIBI;

HPOBOJIUTh TPU HEOOXOJMMOCTH CEPUIO NPSMBIX H3MEPCHUI, ONpeAeiss CpelHee 3HAYCHHUE U3MEpsieMOi BelUYMHBI ((POKYCHOE
paccTosiHre COOMPAFOIIeH JTHMH3BI); 000CHOBBIBATH BBIOOP CIIOC00a M3MEPEHUS/U3MEPUTEIILHOTO TIPHOOpa;

NPOBOIUTHh HCCICIOBAHME  3aBHCHUMOCTEH  (DM3MUYCCKHMX  BEJIHYMH C MCIIOJIB30BAHUEM IMPSIMbBIX U3MEPCHUN (3aBUCHMOCTD IyTH
OT BPEMEHHU TIPU PaBHOYCKOPEHHOM JIBIXKCHHH 0€3 HaYaJIbHOW CKOPOCTH; TIepro/ia KoJeOaHH MaTeMAaTHIECKOTO MasiTHUKA OT JITTHHBI
HUTH; 3aBUCUMOCTH YIJla OTPXCHHUS CBETA OT yIila MaJCHUS M yrja MPEJOMJICHHS OT yIia MaJeHUs): IJIaHUPOBATh MUCCIIEAOBaHKE,
CaMOCTOSITENILHO COOMpaTh YCTAaHOBKY, (DUKCUPOBATh PE3y/IbTATHI MOTYYCHHOW 3aBUCHMOCTH (PM3MUECKUX BEJIIMYMH B BUJC TAOJIHII U
rpaduKOB, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS;

NPOBOUTH KOCBEHHBIC U3MEPEHHS (PU3HUUECKUX BEIMUYUH (CPEIHSS CKOPOCTh M YCKOPEHHE Tella MPU PaBHOYCKOPEHHOM JBHIKCHUH,
YCKOPEHHE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUHBI, KOAPPHUIIMEHT TPEHUS CKOJBKEHHUS, MEXaHW4Yeckas paboTa U MOIIHOCTD,
YacTOTa U MEePUO/] KoJeOaHNH MaTeMaTHUECKOTrO U MPYKUHHOTO MasiTHUKOB, ONTHYECKas CHJIa COOMPAIOIICH JIMH3bI, PAMOaKTUBHBINA
¢GOH): MIAHUPOBATH HM3MEPEHHUS; COOMpaTh IKCICPUMECHTAIBHYIO YCTAHOBKY W BBINOJIHATH H3MEPEHHS, CIEAYSA TMPEIIOKCHHOMN
WHCTPYKIIMU; BBIYUCIISTH 3HAUYCHUE BEJIMYWHBI M AHAJTU3UPOBATh MOJYYCHHBIC PE3YJIbTaThl ¢ Y4ETOM 3aJaHHON IMOTPEUTHOCTH
U3MEPEHUI;

COOJIFOIaTh MPaBHJIa TEXHUKH OE30MACHOCTH MPH PaboTe ¢ J1abopaTOpHBIM 000PYI0BAHUEM;

pa3nyaTth OCHOBHBIC NMPHU3HAKM W3YUEHHBIX (U3NYCCKUX MOJEJICH: MaTephajibHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOYCUHBIN
UCTOYHHUK CBETA, JIy4, TOHKas JINH3a, IJIAHETapHas MOJIeh aTOMa, HYKJIOHHAs! MOZIETTb aTOMHOTO SIJIPa;

XapakTepu30BaTh  HPUHIMUIBI  JICHCTBHS  H3YYEHHBIX  MPHOOPOB M TEXHHYECKHUX YCTPOMCTB C OMOPOI HA MX ONMUCaHHS (B
TOM YHCJIE: CIIUJOMETP, JaTYUKH ITOJIOKEHHSI, PACCTOSIHUSL U YCKOPEHUS, paKeTa, 9XO0JIOT, OYKH, TIEPUCKOII, (hoToanmapar, ONTHICCKHE
CBETOBOJIBI, CIIEKTPOCKOI, TO3MMETpP, Kamepa BHiIbcOHA), MCIONB3Ysl 3HAHUS O CBOWCTBaX (DM3WYECKUX SIBICHUH W HEOOXOIMUMBIC
¢du3nUeckre 3aKOHOMEPHOCTH;



10 kaace

HCIIOJIb30BATh CXEMbl U CXEMATHUHbIE PUCYHKH U3YUEHHBIX TEXHHUECKUX YCTPOMUCTB, U3MEPUTENIBHBIX MPUOOPOB U TEXHOIOTHYECKIX
IPOIIECCOB MPU PEHICHUH Y4EOHO-TIPAKTHUECKUX 33/1a4; ONTUYECKHE CXEMBI JUIS MOCTPOCHHS M300paKEHUIN B IUIOCKOM 3epKajie U
coOuparoIei TMH3e;

NPUBOANUTH MPUMEPHI/HAXOAUTh UHPOPMALUIO O MPHUMEPaxX MPAKTUYECKOTO HCIOIb30BaHMS (DU3MYECKHX 3HAHHWH B MOBCETHEBHOMN
XKHU3HHU Ui oOecriedeHnsi 0e30MacHOCTH MpH OOpaleHnu ¢ MpudopamMu UM TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAaHEHHs 30POBbS U
COOIOZICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEICHUS B OKPY>KaIOILEe cpene;

OCYIIECTBIISITh MOUCK MHGOpMauu (PU3NUECKOrO COJIepKaHusl B ceTu MIHTepHeT, caMOCTOSITENbHO (POPMYIUPYS MOUCKOBBIH 3ampoc,
HAXOJUTh MYTU OIpeIeJeHUs JOCTOBEPHOCTH MOJNYYEHHOW HH(GOpMAallMM HA OCHOBE HMEIOIIMXCS 3HAHUNA M JOMOJHUTEIbHBIX
HMCTOYHHUKOB;

UCTIOJIB30BaTh IPH BBIOJHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JUTEpaTypy (U3MYECKOTO COJACp)KaHUs, CIPaBOYHBIC
MaTepHaibl, pecypcbl cetn MHTepHeT; Biaaerh mMpuéMaMu KOHCHEKTHPOBAHHUsS TEKCTa, mpeoOpa3oBaHusi MHGOOpMAIMH M3 OJHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha OCHOBE HMH(OpPMAIMH W3 HECKOJIBKHX HCTOYHUKOB (DU3UIECKOTO
coJiepKaHus, MyOJUYHO MPEACTABIATh PE3yNbTaThl MPOEKTHOW WM MCCIIENOBATENbCKON AEATENbHOCTH; IMPH 3TOM TPAMOTHO
UCIIONIb30BaTh M3YUEHHBIM MOHSITHHMHBIN ammapar M3y4aeMoro pasjena (U3WKU W COMPOBOXKAATh BBICTYIUIEHHE TMpE3CHTalued C
y4€TOM 0COOEHHOCTEH ayTUTOPUHU CBEPCTHUKOB.

[TpenMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXXaTh C(HOPMUPOBAHHOCTh Y OO yUaIOLIUXCSl YMEHUI:

MMPOBOAWUTL MCCJICIOBAHUC 3aBHCUMOCTEN (1)I/ISI/I‘IGCKI/IX BCJIMYHUH C HCIIOJB30BAHUEM IPAMBIX I/I3M€p€HI/II71 (SaBI/ICI/IMOCTL Iyt OT
BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3 HauaJdbHON CKOPOCTH; Mepuoja KoJIeOaHH MaTEMaTHYECKOTO MAasSTHUKA OT JUTMHBI
HUTH; yTJa OTPaXXCHHs CBETa OT yIiia MAaJeHHs, yIiia MPeJIOMJICHHUS OT YIJia TaJeHUs] CBETOBOTO JIyda): CAMOCTOSITEIIbHO COOMpPATh
YCTaHOBKY, (PMKCHUPOBATH pe3yNbTaThl MOTYYEHHOM 3aBUCUMOCTH (PM3MUYECKUX BEIWYMH B BUAE TaOIHUI] U TpaUKOB, JeNIaTh BHIBOIBI
MO pe3yNbTaTaM HcclieoBaHus (IPU HATMYUU BO3MOXKHOCTH WJIH MIPOBOJIUTH BUPTYaIbHBIE Ja00paTOpHBIE paObOTHI);

MPOBOJANTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BETUYHUH (CPEIHsSsE CKOPOCTh U YCKOPEHHE TeJla MPU PaBHOYCKOPEHHOM JIBHKCHHH,
YCKOpEHUE CBOOOJHOTO MAJCHHUS, KECTKOCTh MPYKHUHBI, KOOPPUIMEHT TPEHHsI CKOIBKEHHS, MEXaHHUecKas paboTa U MOIIHOCTH,
4acToTa W Mepuoj KojeOaHWH MaTeMaTHMYeCKOTO W TPYKMHHOTO MAasSTHUKOB, (OKYCHOE pAacCTOSHHE COOMpAroIle IWH3HI,
PaIuOaKTUBHBIA (OH): TUTAHUPOBATh M3MEPEHHUS; COOMPATh IKCIIEPHUMEHTAIBHYIO YCTAHOBKY, CIEIys MPEIOKEHHON WHCTPYKIIHU;
BBIYUCIISATh 3HAYCHUE BEIMYMHBI W aHAIM3UPOBATh MOJYYECHHBIE PE3YNIbTaThl C YYETOM 3aJaHHOW MOTPENIHOCTH W3MEpEeHUH (TpH
HaJIUYHH BO3MOXXHOCTHU WJIH TIPOBOJUTEH BUPTYaIbHBIE JIA0OPATOPHBIC PabOTHI);



coOuro1aTh MpaBuiia 6€30MacHOro TPyAa MpH paboTe ¢ J1abopaTOpHbIM 000py10BaHUEM (IIPU HAIMYMH BO3MOXKHOCTHU WM ITPOBOJUTH
BUPTYyaJIbHBIE TAOOpaTOpHBIE pabOTHI);

pa3inyaTth OCHOBHBIE MPU3HAKUA M3YYCHHBIX (PM3MUYECKUX MOEJEH: MaTephaibHas TOYKa, aOCONIOTHO TBEpPOE TENO, MJIaHeTapHas
MO/JIeJIb aTOMa, HYKJIOHHAsl MOJIEIb AaTOMHOTO f/1pa;

XapaKTepU30BaTh MPUHIMIIBI ACHCTBHS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMOPOW HAa UX OMUCAHUA (B TOM YHUCIIE
CHMJIOMETp, JATYMKU MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS, PAaKeThl, 3XO0JIOT, OYKH, NIepUCKOI, (oToanmnapar, BOJOKOHHAsA ONTHKA,
CIEKTPOCKOII, JJO3UMETp, Kamepa BuibcoHa), UCIONIB3ysl 3HAaHUS O CBOMCTBaX (PM3MYECKHUX SBICHUM M HEOOXOAMMBIE (QU3UUECKUe
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU U3YyYEHHBIX TEXHUYECKUX YCTPOICTB, H3MEPUTENbHBIX IPUOOPOB U TEXHOJIOIMUECKUX
IPOIIECCOB MPH PEHICHUH Y4EOHO-TIPAKTHUECKUX 331a4; ONTUYECKHE CXEMBI JUIS TOCTPOCHHS M300paKEHUN B IUIOCKOM 3epKajie U
coOuparoIei TMH3E;

NPUBOUTH MPUMEPHI MPAKTHUECKOTO MCTOIB30BaHUS (PU3MUECKUX 3HAHWN B IMOBCEIHEBHOW JKM3HU JJIsl oOecnieueHus: 6€301MacHOCTH
npu oOpameHnn ¢ NpuOopaMH M TEXHUYECKHMMH YCTPOHCTBAMH, COXPAaHEHHs 30POBBS M COOJIIOJCHHS HOPM SKOJIOTHYECKOTO
IIOBEJICHUS B OKpYXKaloLIeH cpene;

OCYILECTBIIATh MOMCK MHPOPMALUU (PU3MUECKOTO cOo/IepKaHusl B ceTu MHTepHeT, caMOCTOATEIbHO (GOPMYNIUpPYs MOMCKOBBIN 3ampoc;
HaXOJUTh MYTH ONpEIENCHHs JIOCTOBEPHOCTH IMOJTYy4Y€HHOW WH(pOpMAllMd Ha OCHOBE HMEIOIIMXCS 3HAaHUH U3 Kypca (QU3MKH U
JIOTIOJTHUTEIbHBIX UCTOYHHUKOB;

UCIIOJIb30BaTh IMPHU BBINOJHEHUU YYEOHBIX 3aJaHUM HAyYHO-TIONYJSPHYIO JIMTEpPaTypy (PU3NYECKOTO COJAEp)KaHMS, CIPaBOUYHbBIE
MaTepuaibl, pecypchl ceTd VHTepHeT; BiajeTh NpHeMaMu KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs MHPOpPMAIMM U3 OJIHOM
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3iaBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIIEHMs, 0000mas MHQOPMAIMIO M3 HECKOJIbKHX HCTOYHUKOB, TPaMOTHO
UCMOJIb30BaTh M3YYCHHBIM MOHATUIHBIN ammapaT Kypca (U3MKH, CONPOBOXKAATh BBICTYIUIEHHWE TIpe3eHTanueil coOCTBEHHOTO
COOOIIeHHUS, YIUTHIBast OCOOCHHOCTH ayJAUTOPUHU CBEPCTHUKOB,;

IpU BBIMOJIHEHUH MCCIEIOBAHUN (PU3NUECKUX IPOIECCOB CAMOCTOSTENBHO IUIAHUPOBAaTh COBMECTHYIO JIEATENBHOCTh B TPYIIIE,
CJIEZIUTH 3a BBINOJIHEHHEM IUIaHA JNEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIIEHHWBAaTh COOCTBEHHBIM BKIJIAJ B JESATEIHHOCTD
IPYIIIBL; BEICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJACHCTBHE, YUUTHIBAsE MHEHNUE OKPY)KAIOIIHX.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HaumenoBanue pasnenos u Koamsectso 1acos DJyieKTpoHHbIe (U poBbHIE)
n/n TeM NPOrpamMMbl o0pa3oBaTe/IbHbIe pecypchl

Bcero

KonTpoabsHsbie padoTsl

IIpakTnyeckue padoTnl

Pa3gen 1.®0u3nka u eé¢ poJib B NOZHAHUH

OKPYKamero Mmupa

11 F— " 5 bubamoreka [JOK
' Y3HKA © HayKa O Hprpoxe https://m.eds00.ru/7f416194
bubanoreka [JOK
1.2 () 2 1
HIBHHCCKHE BEJITHHET https://m.edsoo0.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METOT 9 1 bubarorexa [JOK
' MO3HAHUS https://m.edso0.ru/7f416194
HUroro no paznery 6
Paspen 2.IlepBoHayajibHble CBeleHHsI 0 CTPOCHHHU BelllecTBa
2.1 CrpoeHue BelecTBa 1 bubmmorexa [IOK
' ™ m https://m.edso0.ru/7f416194
59 JIBrkeHune U B3aUMO/ICHCTBHE 9 1 bubaunoreka [JOK
' YaCTHI[ BELIECTBA https://m.edsoo.ru/7f416194
23 ArperaTHble COCTOSTHUS 5 bubnnorexa [JOK
' BEILIECTBA https://m.edso0.ru/7f416194
HUroro no pasnery 5
Paznen 3./IBukeHue U B3auMo/IelCTBHE TeJ
bubaunorexa [IOK
1 M
3 CXAHMHECCKOE BHIKCHHE 3 https://m.edso0.ru/7f416194
3.2 Huepuus, Macca, IIIOTHOCTh 4 1 Brbmmorexa [IOK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Bbubnnorexa [JOK

33 Cana. Brt cut 14 2 https://m.edsoo.ru/7f416194
HWroro no paznery 21
Pa3gen 4./laBineHue TBEPABIX TeJI, JKHIKOCTel U ra30B
» I[a}aneHne. [lepenaya napneHus ; BuGmorexa LOK
' TBCPIBIMH TEHAMH, JKHAROCTAMHI https://m.eds00.ru/7f416194
H rasaMumu
4.2 JlaBJeHHE KUIAKOCTH 5 BrGmorexa LIOK
' A https://m.edsoo.ru/7f416194
bubanorexka [JOK
43 Amvocheproe Japerie ° https://m.eds00.ru/7f416194
44 JlelicTBHE )XMJIKOCTH U ra3a Ha 7 3 bubarorexa [TOK
' MOrpy»XEHHOE B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro mo paznemny 21
Pa3gen S.Pa6oTa u MOIIHOCTh. DHeprus
bubnnorexa [IOK
51 PaGora 1 MoOMEOCTE 8 ! https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
52 TIpocTbie MeXaHHIMEI S ! https://m.edsoo.ru/7f416194
Bbubnuoreka [IOK
53 Mexanisieckas oHepris 4 ! https://m.edsoo.ru/7f416194
Hroro mo paznemny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB T10 68 12

IMPOTPAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJIACC

KoaunuecTBo yacoB

Ne HaumenoBanue pasaenos u DJieKTpoHHbIE (1U(ppoBbHIE)
n/n TEM MPOTPaMME! Bcero KonrpoabHsbie padoTsl IIpakTHyeckue padoTs 00pasoBaTeaLHLIE pecypenl
Paznen 1.TenjioBbie siBJIeHUS
11 CrtpoeHue u CBOWCTBa 7 Bubmmorexa [IOK
' BELIECTBA https://m.edsoo.ru/7f4181ce
bubanoreka [JOK
1.2 T 21 1 5
CIUIOBBIC HPOLECcH! https://m.edsoo.ru/7f4181ce
Hroro mo paznmery 28
Pasnen 2.2iekTpryeckne 1 MATHUTHBIE SIBJICHUSI
21| sapmenme e, ; 1 brmorexa LOK
' P y https://m.edsoo.ru/7f4181ce
B3aNMOJICHCTBHE
29 TlocrosiHHbII 20 1 7 bubaroreka [TOK
' INEKTPUUECKHUN TOK https://m.edsoo.ru/7f4181ce
Bbubaunorexa [IOK
2. M 1 1.
3 ATHITHIC ABCHIA 6 > https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 Bubmorexa [IOK
' UHIYKIHSA https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
IToBTOpEHUE. 3
BIIEE KOJIMYECTBO YACOB
OB O CTBO HACO 68 3 145

10 ITPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

Ne
n/n

HaunmeHoBaHue pa3iejioB U
TEM IIPOrpaMmmabl

KoanuyecTBo yacoB

DuleKTpoHHbIE (LM (POBbIE)
oOpa3oBare/ibHbIE pecypchl

Bceero KouTtpoabHbie padoThl IIpakTuyeckue padoTbl
Pa3znen 1.Mexannyeckne siBJeHHUS
11 MexaHnueckoe ABMKEHUE U 10 1 bubamorexa [TOK
' CIIOCOOBI €r0 OIUCAHUS https://m.edsoo.ru/7f41a4a6
bubamorexa [TOK
1.2 B 7 20 1 3
SaMoACHETBHE TeT https://m.edsoo.ru/7f41a4a6
bubarorexa [TOK
1.3 3 10 3
AKOHBL COXPATICHHA https://m.edsoo.ru/7f41a4a6
HWroro mo pazueny 40
Pa3nen 2.Mexannyeckue K0JeOaHUS U BOJTHBI
bubnnorexa [JOK
2.1 M o 7 3
CXATIICCKHE KOJCOATI https://m.edsoo.ru/7f41a4a6
1 Bbubnuoreka [IOK
2.2 M .3 8 3
ERATHMICCKHE BOIRL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3.9JIeKTpPOMarHuTHoOE IoJie H 3JIEKTPOMATHUTHBIE BOJTHbBI
31 DNEeKTPOMAarHUTHOE TI0JIE U 8 1 5 bubamoreka [TOK

DJICKTPOMArHUTHBIC BOJIHBI

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HWroro no paspeny

8
IToBTOpUTENHHO-00001IATOIINIH 5 bubnuorexa IIOK
MOIYJIb https://m.edsoo.ru/7f41a4a6
Ob11ee KOIMYECTBO YacoB 110 68 15

nporpaMme

10 xaacc (2 yaca B Hefes110, Bcero 68 yacos)

Pa3znen 1.CBeroBble siBjieHus (26 yacon)

11 3aKOoHBI PaCHPOCTPAHEHUS 6 bubanorexa [JOK
' cBera https://m.edsoo.ru/7f41a4a6
JIMH3BI 1 ONITUYECKUE Bubnuoreka [IOK
12 6
npHOOpHI https://m.edsoo.ru/7f41a4a6
13 Pasnoxenue 6eyoro ceeta B 4 bubanorexa [IOK
' CIIEKTP https://m.edsoo.ru/7f41a4a6
14 IToBTOpEHHE 11O pa3aeiry 10



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3nen 2. KBanrosrie sBiaeHus (32 yaca)

91 HcnyckaHue u IOTIIONICHHE 6 1 Bbubnnorexa [JOK

' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
2.2 CTtpoeHue aTOMHOTO siapa 6 1 bubmmorexa [IOK

' P P https://m.edsoo.ru/7f41a4a6

bubamorexa [TOK

2. s 7 1

3 FICPHEIC peakint https://m.edsoo.ru/7f41a4a6
24 [ToBTOpEHHEe 1O paszneny 13

Pa3gen 3.IloBTopuTEIbHO-0000IAIONINI MOTYIb
it [ToBTOpEHue n 0606;.[6HI;I<C o BuGmuorexa LIOK

' COACPIAHHA Kypea QUIHiH https://m.edsoo.ru/7f41a4a6

3a 7-10 kmacc
OBIIEE KOJIMYECTBO YACOB 68 10

10 ITPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IIpu peanu3anyu NporpaMMsbl HCIOJb3YIOTCH Y4eOHUKH, BKJIIOYEHHbIE B (elepaibHbIIi epevYeHb:

1. Tepwkun U. M., BanoB A. U. YueOnuk. «@usukay. 7 knacc. Mocksa. “IIpocsemenue”. 2023
2. Tlepenukun U. M., BanoB A. . Yuebnuk. «®Pusukay. 8 kinacc. Mocksa. “IIpocsemenue”. 2023

3. Ileppmukun U. M., I'yrauk E. M., UBanoB A. 1., [letpoBa M. A. Yuebnuk. «®@usuka». 9 knacc. Mocksa. “IIpocemenne”. 2023



