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IMosicuuTenbHAA 3aIHMCKA

[Iporpamma 1o (Qu3MKe Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMsA COCTaBlieHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHWM K pe3yibTaTaM OCBOEHHsS Ha 0a30BOM YpOBHE OCHOBHOW 0Opa3oBaTeIbHOM
nporpammsbl, npenacraBieHHbIx B ®I'OC OO0, a takxke ¢ y4€roMm deaepaqbHO paboueld MporpaMMbl
BocnuTanus u Konuenmuu npenonaBanus yueoHoro npeamera «Ousnkay.

Copepxanue mporpaMMbl 1o (U3MKE HaMpaBleHO Ha (QOPMHUPOBAHUE €CTECTBEHHOHAYUHOM
IPaMOTHOCTH OOYYAIOIIMXCS U OPTaHU3AIMIO U3Y4YeHUs! (PU3MKHU Ha JIEATeNIbHOCTHONW OCHOBE. B mporpamme
no (u3MKe Y4YHUTBHIBAIOTCS BO3MOXKHOCTH y4ueOHOro mpeamera B peanmszanuu tpedoanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3ysbTaTaM OOyuUeHHs, a TaK)Ke MEXKIIPEIMETHBIC CBSI3U
€CTECTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB HAa YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHMUsL.

[Iporpamma no ¢u3uKe yCTaHABIMBAET paclpe/ieieHue yueOHOTo MaTepraa 1o rojgam ooydeHus (1o
KJlaccaMm), MpeajaraeT NpuMepHYI0 MOCIeA0BaTeNbHOCTh U3YUEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS
MPEIMETHOTO COICPKAHUSI U YuETE BO3PACTHBIX OCOOCHHOCTEHN 00yJarommXcs.

Ou3rKa ABISIeTCS CUCTEMOOOPA3YIOIIUM VISl €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB, OCKOIbKY
(du3nUecKre 3aKOHBI JISKAT B OCHOBE MPOLIECCOB U SBJICHUN, U3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpOHOMUEH
u ¢pu3nveckoil reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KApTHHY MHpa, IIPEeI0CTaBIsIeT Hanboee
SICHBIE 00pa31bl IPUMEHEHUSI HAYYHOT'O METO/1a TO3HAHMSI, TO €CTh CII0c00a MOJIy4eHHsI JOCTOBEPHBIX 3HAHUN
0 MHpe.

Onna w3 riaaBHBIX 3a1a4d (Puznueckoro oOpa3oBaHHs B CTPYKType OOIIEro oOpa3oBaHUsS COCTOUT B
(hopMHPOBaHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH U MHTEpeca K HayKe y 00y4aronuxcs.

W3ydenue ¢pusnku Ha 6a30BOM YpPOBHE MPEIOaraeT OBjaieHrue CIeAYIOIUMU KOMIIETEHTHOCTSIMH,
XapaKTepU3YIOIIUMH €CTECTBEHHOHAYUHYIO TPAMOTHOCTD!

° HAay4HO OOBACHATH SIBJICHUSA,

o OLICHUBATh U IIOHUMAThb 0COOEHHOCTHU HAay4YHOTI'O UCCJICAOBAHUS

. HHTCPHIPCTUPOBATL HAHHBIC W MHCIIOJIB30BAaTh HAYYHBIC [JOKa3aTCIIbCTBA [JId TIOJYUCHUA
BBIBOOB.

Henn m3yuenus Gpu3mkyd Ha ypOBHE OCHOBHOTO OOIIEero oOpa3oBaHwms ompeneieHsl B Konmenuuu
npenoaaBaHus yueoHoro npeamera «dusnka» B oOpa3zoBaTeabHbIX opraHu3anusx Poccuiickoit deneparuu,
peayn3yIoNMX OCHOBHBIE 00IIe00pa3oBaTeabHble MPOTrpaMMbl, YTBEepkAEHHON pemenueMm Kosieruu
MunucrtepctBa npocBenieHus: Poccutickoit @enepanuu (mpotokoit ot 3 aexadpst 2019 r. Ne [1K4BH).

Hean uzyvyennsi GuU3NKu:

. npUOOpeTeHNEe WHTEepeca M CTPEeMJICHHS OOyJaroIuXcs K HAyYHOMY H3YYEHHUIO MPUPOIBI,
pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

. pa3BUTHE NPEICTaBICHUI 0 HAYYHOM METO/Ie TTO3HAaHUS U (POPMUPOBAHHE UCCIIEAOBATENECKOTO
OTHOIICHUS K OKPYXAIOIIUM SBJICHUSM,

. (dbopMHIpOBaHKE HAYYHOT'O MUPOBO33PEHHS KaK Pe3yIbTaTa U3y4eHUsI OCHOB CTPOCHHS MaTEPUN
1 QpyHIaAMEHTATBHBIX 3aKOHOB (DPHU3HKH;

. dbopMHpoBaHHE MPEICTABICHUH O PO (U3UKU U Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK,

TEXHUKHU U TEXHOJIOTHUH;

. pa3BUTHE MPEICTABICHUNA O BO3MOXKHBIX cepax Oyayiiei npodeccnoHaIbHON 1eATeIbHOCTH,
CBsI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEeMYy O0yYEHHIO B TOM HalpaBJICHUH.

JlocTikeHre 3TUX IeJied mporpamMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOIO OOLIEr0 0Opa3oBaHUS
o0ecreynBaeTcs pelieHueM CIeIyIOIuX 3a4ay:

. NpUOOpEeTeHNe 3HAHUKM O JIUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX;

. IpUOOpETEeHNE YMEHUI ONMUCHIBaTh U OOBACHATH (DPU3MUECKHE SIBJICHUS C UCIOIb30BAHUEM
MOJTYYCHHBIX 3HAHUI;

. OCBOEHHE METOJIOB PELICHMSI IPOCTEHIINX PAaCUETHBIX 3a/1a4 C UCHOJIb30BaHUEM (PU3MUECKUX
MOJIENIEH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7ay;



. pa3BUTHE yYMEHUI HaON0OJaTh NMPUPOIHBIC SBICHHUS W BBIIOJHATH OMBITHI, JaOOpaTOpHBIE
paboThI U HKCIIEPUMEHTAIBHbIE UCCIICAOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

. OCBOGHHE TPUEMOB paboTel ¢ uHpopManuend (GUIUUIECKOTO COJEpKAHMS, BKIIOYas
WH(POPMAIIHIO O COBPEMEHHBIX JOCTIKEHHSIX (DU3UKH, aHAIN3 U KPUTUIECKOE OIICHHUBaHUE HH(pOpMaIumy;
. 3HAKOMCTBO €O cdepamu NpodhecCHOHATBHOW ACATENHHOCTH, CBA3AHHBIMH C (U3HKOH, U

COBPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXXCHUAX (1)I/IBI/I‘ICCKOI\/'I HAayKH.

Ocobennoctu 00yuenus nereii 3[1P.

Y nere#t, kotopeiM pekomeHmoBaH VII oOpasoBaTenbHBIM MapHipyT OOydYeHHs, HaAOIIOHAaeTCs HEKOTOpOoe
HEZIOpPa3BUTHE CIIOKHBIX (POPM TOBEJCHMsI, Yallle BCETO MPU HATWYMH NPU3HAKOB HE3PEIOCTH SMOIMOHATBHO-THYHOCTHBIX
KOMITIOHCHTOB: TIOBBIIICHHAs yTOMJISIEMOCTh M OBICTpas HCTOIIAEMOCTh, HECHOPMHUPOBAHHOCTH IICJICHATPABICHHOM
JeSITENIbHOCTH, a TAaKKe WHTEIUICKTYaJbHBIX ONEpalii, OCHOBHBIX OINPEICICHUN W TMOHATHHA. Y4Jalluecs CHEeIUATbHBIX
KOPPEKIMOHHBIX KJIACCOB HCHBITHIBAIOT OINPEICICHHBIC TPYIHOCTH NPU M3YYCHHH WHQPOPMATHKH. ITO CBSI3aHO C
0COOCHHOCTSIMH JCTEH C 3a/ICPKKOHM TICUXIUUECKOT0 pa3BUTHs. /I TakuX ydalmxcsi XapaKTepHbl HEIOCTATOYHOCTh TTIAMSTH,
HEYCTOWYMBOEC BHHMaHHUE (PAacCEeSHHOCTh), HH3Kas TIIO3HABaTelIbHAS AaKTHUBHOCTh, TIIOBBIIICHHAS OTBIIEKAEMOCTh Ha
MMOCTOPOHHUE TIPEAMETHI, Pa3HUIA MEXIYy WHTEIUICKTYAIbHOH M (u3Mdeckol paboToCmocoOHOCTHIO, TIONHAS amartus,
HETEPIIEIMBOCTbD, IOATOMY IIPOrpaMMa Ha YPOKax YCBAUBACTCS C TPYIOM.

K mactosmieMy BpeMeHH HE pa3paboTaHBI CHCIHAIBHBIC TOCYIAPCTBCHHBIC YUeOHBIC MPOTPAMMBI UIT KOPPEKIIMOHHBIX
kimaccoB VII Buma, He W3MaHO CHENHMANBEHON YY9eOHOW M yueOHO-MeTOmUYecKor JuTeparypbl. OOyueHHe MPOBOAUTCS Ha
OCHOBE TMpOrpaMM JUIs O0IIeoOpa30BaTEIbHBIX YUPEKICHHH, COCTABJICHHBIX B COOTBETCTBHM C TPCOOBaHHMSAMHU K
00s3aTeTIbHOMY MUHHUMYMY COJICP)KaHUIO OCHOBHOTO o0Iiero obpasoBanus. ConxepikaHue 00y4eHHs COCTaBJICHO C Y4€TOM
YPOBHS 1 OCOOCHHOCTEH Pa3BUTHS TAKUX yUaIIUXCs U3 IPOTOKOJIOB.

OCHOBHBIE TTOJIXOBI K OpraHu3aIiy yueOHOro nporecca st aerei ¢ 3I1P:

O Mo00p 3HAHWH, MaKCUMAlbHO BO30YXKIAIOIIMX aKTHBHOCTh peOEHKa, MPOOYKIAIOIUX Y HEro MmoTpeOHOCTH B
MMO3HABATEILHOMN IEATEIIBHOCTH, TPEOYIOIIHUX pa3HO00Opa3HOH ACITEIHHOCTH;

MPHUCITOCOOJICHHUE TEMITA U3YUEHUS YIeOHOT0 MaTepralia i METOJI0B OOyUEHHS K YPOBHIO pa3BuTHs Aeteid ¢ 3I1P;
WHAMBHYaJIbHBIN MOAXO/;

MMOBTOPHOE 00BsACHEHHE y4eOHOT0 MaTepraia U Mmoa00p MOMOHUTENBHBIX 3a/1aHu;

HCITIOJIB30BAHNE HATJIAAHOCTH, HABOAAIINX BOHpOCOB, aHaJ'IOFPIﬁ;

WCTIOJIb30BaHUE MHOTOKPATHBIX YKa3aHUM;

MPOSBJICHUE OOJIBIIOrO TaKTa CO CTOPOHBI YUUTECIIA,

HCIIOJIB30BAHUE MTOOIIPEHUI, IIOBBIIIEHHE CAMOOIICHKH pebeHKa, yKpeIyIeHne B HEM BEphbl B CBOU CHIIBI;

O O 0O oggoo-dg

Mo3TarHoe 0000IIEeHUE MPOIeTIaHHON pabOTHl Ha YPOKE;

HCIIOIb30BaHUE 3aJaHUM C OHOpOﬁ Ha 06]38.311]:1, AOCTYITHBIX HHCTPYKHHﬁ. KOppCKIII/ISI IporpaMmbl HE ITPOU3BOANIIACEH.

Ha uzydenue ¢usuku (6a30BbIi YpOBEHb) Ha YpOBHE OCHOBHOTO 0011ero oOpa3oBanust otBoautcs 204 yaca:
B 7 kiacce — 68 gacoB (2 yaca B HeJlelni0), B 8 kiacce — 68 yacoB (2 yaca B Hezlento0), B 9 kimacce — 68 4acoB
(2 yaca B HezeINIO).



Conep:xkanue yue0HOro npeamera (pu3uka Ha YpoOBHe OCHOBHOIO 00111ero 00pa3oBaHus

7 KJIACC
Pazgen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.

®usuka — Hayka o npupoze. SBineHus npuponsl. GU3UYECKUE SABICHUS: MEXAaHUYECKUE, TEIUIOBBIE,
JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeaudnHBL. M3mepenne ¢uszndeckux BenuuuH. Puszmdeckue mpuodopsl. [lorpemHocTs
U3MepeHuil. MexyHapoHas CUCTeMa EAUHULL.

Kak ¢u3uka u qpyrue ecrecTBEHHbIC HAYKH U3Y4aloT pupoay. EctecTBeHHOHayuHBII METO ] TO3HAHUS:
HaOJI0ICHNE, TIOCTAHOBKA HAYYHOT'O BOINPOCA, BBIIBMIKEHUE THIIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTES,
o0bsicHeHUe HabogaeMoro apieHust. Onucanue GU3nUecKuXx sSBICHUN C TOMOIIBIO MOJIENIEH.

Hemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, JIEKTPUYECKNE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.
2. ®uznyeckue NpuOOPHI U MPOLEaAypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM PUOOPOM.

Jlabopamopuvie pabomut u onvimol.

Omnpenenenre UeHbI JeNIeHUs MIKaIbl K3MEPUTEIHLHOTO MpHoOopa.

N3mepenue paccTosHUMN.

N3mepenne o0bEMa )KUAKOCTH M TBEPIIOTO Tea.

Omnpenenenre pa3MepoB MaJIbIX TEI.

W3mepenue temrepaTypsl IpH MOMOIH KUIKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.
[IpoBeneHue wucciaenoBaHUs MO MPOBEPKE THUIOTE3bl: JANBHOCTh MOJNETA IWIAPUKA, MYIICHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBHICOTA MTYCKa.

kW=

Pa3zgea 2. [lepBoHayaibHbIe CBEJCHUA 0 CTPOCHUH BeleCTBA.

CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pazMepbl. OMbITHI, JOKa3bIBAIOLINE JUCKPETHOE CTPOCHUE
BElIEeCTBA.

JIBr>keHue yactuil BemectBa. CBSI3b CKOPOCTH JIBHKEHHUSI YacTHIl ¢ TeMmmepaTypoi. bpoyHoBckoe
nBikeHue, udQysus. BzaumoeiicTBrue 4acTUIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, XKUAKOCTEH U TBEPIBIX (KPUCTAJUTMUECKUX) TEIl.
B3anmocBsI3p MKy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHHSIX M WX aTOMHOMOJICKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BOJIBI.

Hemoncmpayuu.

1. HaGmonenne 6pOoyHOBCKOTO JBUYKEHUS.
2. Habmonenue nuddysun.
3. HaOmronenue siBneHui, 0ObSICHSIOMMXCS MPUTSKEHUEM UM OTTAIKMBAHUEM YaCTHI] BEILIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. OrmeHka 1uaMeTpa aToMa METOJIOM PSIOB (C UCTIONb30BaHUEM (oTorpaduii).
2. OmnbIThI 10 HAOTIOAEHUIO TEIIJIOBOTO PACIIUPEHUS Ia30B.

3. OnbITHI IO OOHAPYKEHUIO ACHCTBHS CUII MOJICKYJISIPHOTO MPUTSKEHHUS.

Paznen 3. /IBu:keHne U B3auMo/ieiicTBue TeJl.



Mexanundeckoe aBuKeHHe. PaBHOMepHOE 1 HepaBHOMEpHOE JiBMkeHUEe. CkopocTh. CpeaHsis CKOPOCTh
IIPY HEPABHOMEPHOM JBHKEHUU. PacuéTr myTv U BpeMEHU IBUKCHMUSL.

SIBnenne wuHepuuu. 3aKkOH HHepuUuU. B3aumoneicTBue Ten Kak NPUYMHA HM3MEHEHMSI CKOPOCTH
IOBYOKEHMS Tell. Macca kak Mepa MHEpTHOCTH Tena. I1noTHocTh BemecTBa. CBSA3b INIOTHOCTH ¢ KOJIMYECTBOM
MOJIEKYJI B €IUHHIIE 00BhEMA BEIIECTBA.

Cuna xak xapakTepucTHKa B3aumojencTBus Tena. Cuna ynpyroctu u 3akoH I'yka. MI3smepeHue cuiibl ¢
IIOMOUIBIO TUHAMOMETpA. SIBJIEHUE TATOTEHUS U cuila TshkecTH. Cuila TSKEeCTH Ha Ipyrux miaHeTtax. Bec rena.
HeBecomocTs. CnokeHne cuii, HalpaBJICHHBIX MO OJHOW mpsiMoi. PaBHoaelcTBytomas cui. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TpEHUE NTOKOs. TpeHue B IPUPOIE U TEXHUKE.

Jemoncmpayuu.

HaG.HIO,Z[GHI/Ie MEXaHHUYCCKOI'O ABUXKXCHUA TEJIA.

N3MepeHne CKOpOoCTH MPSMOJIUHENHOTO JBUKECHUS.
HaGmoienue sSBICHUSI HHEPITUH.

Hab6mronenne nsMeHeHus1 CKOPOCTH MPU B3aMMOJICHCTBUH TEJL.
CpaBHeHME Macc MO B3aUMOJACHCTBUIO Tell.

CroxeHue cuil, HapaBJIE€HHBIX 1O OJHOW MPSIMOIA.

AN o

Jlabopamopuusie pabomot u onvimel.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO IBMKECHHS (IIapUKa B KUAKOCTU, MOACIHU JJICKTPHUECKOTO

aBTOMOOWJIS U TaK Jajee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa M0 HAKIIOHHOW TIOCKOCTH.

OmnpeneneHne MIOTHOCTH TBEPIOTO Tea.

4. OrBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHUs (AedopMaruu) npyXUHbI OT MPHUIIOKEHHOM
CHUJIBI.

5. OHBITBI, ,Z[GMOHCTpI/IpyIOH_II/Ie 3aBUCUMOCTh CHJIBI TpeHI/ISI CKOJIB2KCHHA OT BE€Ca TCJIla U xapaKTepa
COIPUKACAIONTUXCS TOBEPXHOCTEH.

wo»

Paznen 4. /laBiieHne TBEPABIX TeJI, ;)KUAKOCTEN U ra3oB.

Hasnenne. CriocoObl YMEHBIICHHSI U YBEJIHMUEHUs JaBieHus. JaBneHue raza. 3aBUCMMOCTD JIaBICHUS
raza or oobéma, Temmneparypsl. Ilepenaya naBiaeHHs TBEPABIMH TeJIaMH, >KUIKOCTSAMHU U razaMu. 3aKOH
[MTackans. [THeBMaTHYeckre MalMHbBI. 3aBUCHMOCTD JABJICHUS KUAKOCTH OT TNTyOuHBI. ['mapocraTuueckuit
napaznokc. Coobmaromuecs cocyabl. ['uapapanueckne MEXaHU3MBbI.

AtMocdepa 3emu u atMmocepHoe naBieHue. [[puanHbI CyIecTBOBaHUS BO3IYIIIHONH 000JIOYKH 3eMJTH.
OmnsiT Toppuuesu. 3mepenue atMochepHOro 1aBaeHus. 3aBUCUMOCTb aTMOC(EPHOT0O TaBIECHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Ipubopsl 11t usmepenus atMochepHOro JaBiIeHHUS.

JleiicTBHE KUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX Teo. BeITankuBaromias (apxuMea0oBa) cuiia. 3akoH
Apxumena. [InaBanue ten. BozayxomiaBanue.

Hemoncmpayuu.

3aBUCHMOCTb JABJIECHUS ra3a OT TEMIEPATYPBHI.

[lepenaya naBneHUs KUJKOCTHIO U TA30M.

Coo0marommecst CoCypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aecTBUs aTMOCHEPHOTO TABICHHUS.

3aBUCHUMOCTH BBITAIKMBAIOLICH CHIIBI OT 00bEMaA MOTPYKEHHOM YacTH Teja U TUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITAIKMBAIOLLIEH CHJIBI BECY BBITECHEHHON KUIKOCTH.

VYcnoBue miaBanus TeJ: MIaBaHUE UK MOTPYKEHUE TN B 3aBUCUMOCTH OT COOTHOLIEHUS TIJIOTHOCTEHN
TeJa U )KUJIKOCTH.

XN W=



Jlabopamopuusie pabomot u onvimel.

1. HccrnenoBanue 3aBUCMMOCTH Beca Tejia B BoJie OT 00bEMa MOrpyXKEHHOM B KUIKOCTh YaCTH Tena.
Onpenenenre BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEIO, TOTPYKEHHOE B KUAKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHBAIOMICH CHIIbI, ACHCTBYIONIEH Ha TEJIO B MKUJIKOCTH, OT MAacCChI
Tena.

4. OmnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJKUBAIONIEH CHWIIbI, JIEUCTBYIOIIEHM Ha TEJIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B KUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU KUKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Niu KOHCTPYHPOBAHUE JIOJKH U ONPEACIICHHE €€ IPy30II0AbEMHOCTH.

Pazgen S. Pabora 1 MOIIHOCTH. JHEPIrUsl.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MeXaHHW3MBI: pbIYar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBWiio paBHOBECHS phluara.
[IpumeHenne mnpaBwiia paBHOBECHsl pblyara K OJIOKYy. «3oiotoe mpaBuiio» MexaHuku. KIIJ[ mpocthix

MCXaHHU3MOB. HpOCTBIG MCXaHHU3MBbI B GBITy U TCXHHUKE.

Mexannueckass 3Heprus. KuHermdeckas M noreHuuanbHas sHeprus. [IpeBpaieHue omgHoro Buaa
MEXaHMUYECKON 3HEPTUHU B APYroil. 3aKOH COXPaHEHUsI PHEPIUU B MEXAHUKE.

Jemoncmpayuu.
1. IIpumepsl NPOCTBIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenue pabOThl CHJIBI TPEHHsS] MPU PABHOMEPHOM JIBXKEHUM Tela IO TOPU30HTaIbHON
MMOBEPXHOCTH.
2. HccnepoBaHue yCIOBUM paBHOBECHS pbluara.

N3mepenue KIIJI HakJIIOHHOH IJIOCKOCTH.
4. HW3ydeHue 3aKOHA COXPAHEHUS MEXAHUYECKOWU SHEPTHUU.

w

8 KJIACC
Pa3gen 6. TemioBbie IBJICHUS.

OCHOBHBIE IOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUs BellecTBa. Macca U pa3Mepsl
aTOMOB U MOJIeKYI1. ONbITHI, TOATBEP)KJAIOIINE OCHOBHBIE MTOJIOKEHHSI MOJIEKYIIPHOKMUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUJIKOTO U Ta3000pa3HOr0 COCTOSHUMN BemecTBa. Kpucramimaeckue u amopdHbIe
tena. OOBsICHEHHWE CBOWCTB Ta30B, KUAKOCTEH W TBEPIBIX TEJ HAa OCHOBE IOJOKEHUM MOJIEKYISPHO--
KHUHETUYECKOU TCOpHHU. CmMmauuBaHue U KallWJUIAPHBIC SIBJICHUA. Tenmosoe paciiipCHUC U CKaTUC.

Temneparypa. CB3b TEMIEPATYPhI CO CKOPOCTHIO TEIJIOBOTO JIBUKEHUS YaCTUL. BHYTpeHHsIs1 sHeprusl.
CriocoObl M3MeHEHUsl BHYTPEHHEW dHEpPruM: TeIuIonepeada U copeplieHre padoTsl. Bunbl Temnonepenauu:
TETJIONPOBOIHOCTh, KOHBEKIIHS, U31yYEHHUE.

KonmdecTBo TemnoTel. YaenbHas TEINIOEMKOCTh BeliecTBa. TermmooOMEH M TEIUIOBOE PaBHOBECHE.
VYpaBHenue TernoBoro Oananca. [lnapnenue u oTBepeBaHle KPUCTANINYECKUX BEUIECTB. Y JeNibHAs TeIIoTa
riasienus. [lapooGpa3oBanue u konaeHcanus. cnapenue. Kunenue. Y aenbHas Temiora napooOpa3oBaHusl.
3aBUCUMOCTh TeMIEepaTypbl KUIIEHHS OT aTMOC(HEPHOTO AaBJICHUS.

BrnaxnocTs Bo3ayXa.

3Hepr1/1;1 TOIIJINBA. YI[GJ'H:HEUI TCIJIOTA CTOpaHUs.



[Tpunnumne! pabots! TemioBbix aeurateneit K1/ termmoBoro neurarens. TermmoBbie JBUTATENH U 3alIATa
OKpY>KalOILEH CpeIbl.

3aKOH COXpaHEHMs U NIPEBPALLEHUS S3HEPTUU B TEIUIOBBIX IIPOLECCAX.
Jemoncmpayuu.

Ha6mronenne 6poyHOBCKOTO JTBHYKEHUS.
Habmonenue nuddysumn.
HalGmronenue siBneHnii cMauynBaHMs M KalTWJUTSIPHBIX SIBJICHUH.
HabmroieHne TemioBoro pacimupeHus Tel.
N3menenune naBieHus ra3a mpu K3MEHEHHH 00bEMa M HAarpEeBaHUH WA OXJIAXKICHHH.
[IpaBuna u3amMepeHus TeMIEepaTypshl.
Buael Tenionepenayu.
OxmnaxkeHre Ipy COBEPIICHHH PaOOTHI.
HarpeBanue npu coBepiiieHnn padOTHI BHEIITHUMU CHUIIAMH.
. CpaBHEHHE TEINTIOEMKOCTEN Pa3IMUYHBIX BEIIECTB.
. HaOmronenne kumexus.
. HabGmrogenne mocTossHCTBA TeMITEpaTyphI TIPH TIABJICHHH.
13. Monenu TenJIOBBIX IBUTAaTEIECH.
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Jlabopamopuusie pabomot u onvimel.

OnbITH IO OOHAPYKEHHIO EHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHHUS.

OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM MM caxapa.

OnbITH O HAOTIOIGHUIO TETUIOBOTO PACHIMPEHHS Ta30B, KUIKOCTEH U TBEPIBIX TEI.

Omnpenenenue faBIeHUs BO3AyXa B OaJUIOHE MINPHILIA.

OnbITH, AEMOHCTPHPYIOIIUE 3aBUCUMOCTH JABICHHS BO3/1yXa OT €ro 00bEéMa M HarpeBaHHs HIU

OXJIaKICHUSL.

6. IIpoBepka TrumoTe3bl JMHEHHON 3aBUCHUMOCTH JJIUHBI CTOJIOMKA >KUAKOCTH B TEPMOMETPUUYECKOU
TpyOKe OT TeMIlepaTyphl.

7. HabmioneHue n3MeHeHusI BHYTPEHHEH SHEPTUH Tella B pe3yJibTaTe TeIuIonepeaay ¥ padoThl BHEITHUX
CHIL

8. HccnenoBaHue sIBICHUS TEINIOOOMEHA MPU CMEIIMBAHUY XOJIOTHON U TOpsiueii BOJIBI.

9. OmnpeneneHue KOIMYECTBA TEIUIOThI, IOJYYEHHOTO BOAOH MpH TEIUIOOOMEHE C HArpeThiM
METaJUIMYECKUM LUINHAPOM.

10. Onpenenenue yaeabHON TEMIOEMKOCTH BEILIECTBA.

11. MccenenoBanue npouecca uCrapeHusl.

12. OnpeneneHrne OTHOCUTEIBHOM BIaKHOCTH BO3AYyXa.

13. Omnpezenenne yAeIbHOU TEIIOTHI MJIaBJICHUS JbJA.
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Pa3nes 7. DiiekTpryeckne 1 MArHUTHBIE SIBJICHUS.

Onextpuszanus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsiioB. B3aumonelcTBue 3apsyKEHHBIX Tel. 3aKOH
KynoHa (3aBUCHMOCTb CHIIBI B3aUMOAECUCTBHSI 3apSKEHHBIX T€J OT BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEKIY
TeIamu).

OnekTpuyeckoe nosne. Hanpsok€HHOCTH  anekTpuyeckoro  mnojs. [lpuHuun — cyneprno3uiuu
ANEKTPUUYECKUX TMOJICH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snekTpuyeckux 3apsaoB. OJEMEHTapHbIM ayieKTpudeckuil 3apsa. CTpoeHue aroma.
IIpoBOAHMKY M TUINEKTPUKH. 3aKOH COXPAHEHMSI dJICKTPUUECKOTO 3apsia.

DJIEKTPUYECKUHN TOK. Y CIIOBHS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOYHUKHU MOCTOSIHHOTO TOKA.
JIeHCTBUS AIEKTPUIECKOTO TOKA (TEIIOBOE, XUMHYECKOE, MAarHUTHOE). DJIEKTPUUCCKUM TOK B JKUIKOCTIX U
rasax.



OnekTpuyeckas nenb. Cuia Toka. Jnekrpuueckoe HamnpsbkeHue. CONpoTHUBICHUE IMPOBOIHUKA.
YI[GJII:HOG COMMPOTUBJICHUC BCUICCTBA. 3akoH OMa AJId y4aCTKa LCIIH. HOCJIC,Z[OB&TGJIBHOG " mapalyiCJIbHOC
COEMHEHHE MPOBOJHUKOB.

Paborta m MomHOCTH 3JeKTpuyecKoro Toka. 3akoH Jxoyms—Jlenna. DnexkTpuyeckue uenud U
MOTPEOUTENH IEKTPUIECKON dHepTruH B ObITY. KOpoTkoe 3aMbIkaHue.

IlocTossHHBIE MarHUTHL. B3anMoieiicTBHE MOCTOSHHBIX MarHUTOB. MarautHoe 1moJjie. MarHuTHOE moJjie
3emMiIn U €ro 3HadeHWe A KU3HM Ha 3emse. OnbIT Opcrena. MarHuTHOE IOJIE 3JIEKTPUUECKOTO TOKA.
[IpumeHeHne SIEKTPOMArHUTOB B TeXHUKE. JleicTBME MArHUTHOrO TMOJiE Ha TMPOBOJHUK C TOKOM.
DNeKTpoABUTATENb MOCTOSIHHOTO TOKa. VCronbp30BaHuEe AJIEKTPOJIBUraTeIeii B TEXHUUECKUX YCTPONCTBAX U
Ha TPAHCIOpPTE.

OnbiTel @apages. SBneHue 3yeKTpoMarHuTHOW HMHAYKIMU. [lpaBuno JleHma. DiekTporeHeparop.
CriocoOblI MosTyyeHHst 3IEKTPUIECKON SHEPrUn. DNEKTPOCTAHIIUN Ha BO30OHOBIISIEMbBIX HCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

DnekTpusanus Teil.
JIBa pojia JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX Tell.
Y CTpolCTBO U IEMCTBUE SIIEKTPOCKOIA.
DneKTpocTaTU4YecKas MHIYKIUS.
3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.
[IpoBOHMKY U AUBIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHHUHI 3JIEKTPAUYECKOTO MOJIS.
HcTouHMKH TOCTOSHHOTO TOKA.
JlelicTBUA SIEKTPUYECKOTO TOKA.
. DJEKTPUYECKUN TOK B KUJKOCTH.
. 'a30BbIl pazps.
N3mepenue cuiibl TOka aMIepMETPOM.
. I3MepeHne 31eKTpUYeCKOT0 HAIPSIKEHUST BOJTBTMETPOM.
. Peocrar u MarasuH cONnpoTUBICHUM.
. B3aumonelicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBanre HEBO3MOKHOCTH pa3/ieNICHUs MTOJIIOCOB MarHuTa.
. MonenupoBaHnre MarHUTHBIX MOJIEH TOCTOSIHHBIX MAarHUTOB.
OmnsIT Opcrena.
. MaruuTtHoe nojue Toka. DIeKTPOMarHur.
. JlericTBHE MarHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.
. DJEKTPOABUIATEINb TOCTOSIHHOTO TOKA.
. UccnenoBanue siBIeHUS 3JIEKTPOMAarHUTHON MHAYKITUH.
. OnbiTel Papages.
. 3aBUCUMOCTb HalPaBJICHUS] HAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHUSI.
. DIEKTPOreHepaTop MOCTOSTHHOTO TOKaA.
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Jlabopamopuusie pabomot u onvimel.

OnpIThI 10 HAOTIOAEHUIO SJIEKTPU3ALUMU TeJl UHAYKLINEH U IPU COTPUKOCHOBEHHUU.

HccnenoBanue neiCTBUS JIEKTPUUYECKOTO MOJISI HA IPOBOJAHUKH U TUIIEKTPUKH.

COopka u mpoBepKa padOTHI IEKTPHUUECKOH IETH TOCTOSIHHOTO TOKA.

W3mepenue u peryupoBaHue CUJIbl TOKA.

W3mepenue u peryinupoBaHue HAMPSKCHHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 Pe3UcCTop, OT CONMPOTUBIICHUS PE3UCTOpa U

HaIpsHKEHUS Ha PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOUINE 3aBHUCUMOCTH JJIEKTPUYECKOTO COIPOTHUBIEHHUS MPOBOIHHKA OT €ro
JUTWHBI, TJIOMIA/IA MTOTIEPEYHOT0 CEYCHHS U MaTepuara.

8. [IIpoBepka mpaBuiia CI0XKEHHUS HAMPSHKEHUM MPH MOCIEI0BATEILHOM COSIMHEHUHN ABYX PE3UCTOPOB.

9. IIpoBepka nmpaBuiia sl CUIIbI TOKA P MapajuIeIbHOM COSAMHEHUHU PE3UCTOPOB.
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10. Onpenenenue paboThI IEKTPUIECKOTO TOKA, HIYLIETO YEPE3 PE3UCTOP.

11. OnpeneneHne MOLUTHOCTHU IEKTPUIECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

12. WccnenoBanye 3aBUCMMOCTH CHJIBI TOKA, MAYILETO YepPe3 JaMIIOUKY, OT HAIPSDKEHUS HAa HEH.

13. Onpenenenue KII/I narpeBarens.

14. WccrnenoBanre MarHUTHOTO B3aUMOZACUCTBHS IIOCTOSIHHBIX MarHUTOB.

15. 3yueHue MarHUTHOTO IOJISt TOCTOSIHHBIX MAarHUTOB MPH WX 00BEINHEHUH U Pa3eIICHUH.

16. HccenoBanue qEMCTBUSA SJIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOAECUCTBUS KAaTyIIKU C TOKOM M MarHuTa OT
CUJIBI TOKA U HAIlpaBJICHUSA TOKA B KaTyLIKE.

18. M3y4yeHue AeCTBUS MarHUTHOT'O IIOJIsSI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padOoThI JIEKTPOIBUTATENS.

20. WUzmepenue KIIJ] anekTpoiBUraTeIbHON YCTaHOBKH.

21. OnbITBI IO MCCIEAOBAHUIO SIBJICHHS HJIEKTPOMATHUTHOW WMHAYKLUHU: HCCICIOBAaHUE W3MCHEHHN
3HA4YCHMS U HAIPABJICHUs] UHAYKIIMOHHOI'O TOKA.

9 KJIACC
Pa3zgen 8. Mexannueckue siBJICHUS.

Mexannueckoe aBmxkeHne. MatepuanbHas Touka. Cucrema orcué€ra. OTHOCUTEIbHOCTD MEXaHUYECKOTIO
IBUKEHMsI. PaBHOMEpHOE IpsIMOIMHENHOE IBUkeHHe. HepaBHOMEpHOE psiMonuHeiiHOe nBukeHue. CpenHsisa
Y MTHOBEHHAs1 CKOPOCTb TeJjla IPYU HEPABHOMEPHOM JIBH)KEHUU.

Yckopenue. PaBHoyckopeHHOE NpsiMoInHeHOe nBrkeHre. CBoOoHOE magenne. OnbIThl [ anues.

PaBHOMepHOE aBWXEHHME O OKpYyXHOCTU. Ilepmon m wacrora oOpamenus. JluneilHas u yrioBas
CKOpOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHUE.

[Tepssiii 3akoH Hetotona. Bropoit 3akon Hetotona. Tpertwnit 3akon HetoTona. [TpuHumn cynepno3umnuu
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMsI: cujla TPEHUSI CKOJIbKEHUS, CUJIa TPEHUS IIOKOd, Apyrue
BU/IbI TPEHMUSL.

Cua TSDKECTH U 3aKOH BCCMUPHOT'O TATOTCHUA. YCKOpeHI/IG CBOGOI[HOFO IIaiCHUA. I[BI/I)KGHI/Ie IIJIaHET
Bokpyr CouHia. [lepBas kocMuueckas ckopocTb. HEBECOMOCTh 1 Meperpy3KHu.

PaBHOBecue wmarepuanbHON TOukH. AOCOMOTHO TBEpHOe Teno. PaBHoBecme TBEpAOTO TEma ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp TsokecTu.

Nmnynec Tena. M3MeHeHne mMmnyinbca. MMmynbc cuiibl. 3aKOH COXpaHEHUs UMIyjibca. PeakTuBHOE
JBUYKEHUE.

Mexanunueckasi pabora U MOIIHOCTh. PaboTa cuil TSKECTH, ynpyroctd, TpeHus. CBs3b dHEPIUU U
paOotsl. [loTeHumanbHas >Heprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHuumanbHas >Heprus
ckaroil npyxkuHbel. Kunermueckass sHeprus. TeopeMa O KHHETUYECKOM HHEPruM. 3aKOH COXPaHEHMS
MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HaGmronenne MexaHWYECKOTO JBMIKEHHUS Tela OTHOCUTEIBHO Pa3HBIX TEJl OTCUETA.

2. CpaBHeHHE TyT€ W TPACKTOPHUI MIBUKEHHUS OJHOTO M TOTO K€ TeJa OTHOCHTEIBHO Pa3HbIX TEl
oTcuéTa.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS TPSIMOIUHEUHOTO ABUKECHHUSI.
HccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JABUKECHHUS.

5. HaOmroneHue ABMKEHUS TeJa 1O OKPY>KHOCTH.



Habmionenne MexaHW4ecKUX SIBJICHHM, MpOUCXOASIIMX B cucteme otcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIB)KCHHH OTHOCUTENIbHO KaOMHETa (PU3UKH.

3aBHCUMOCTbh YCKOPEHHMS T€la OT MACChl Tela U ACHCTBYIONIEH HAa HETO CUJIBI.

HaGntonenue paBeHCTBA CHII IPY B3aUMOJCHCTBUU TEJI.

N3meneHne Beca Tena Ipu YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya uMIrynbca Ipyu B3aUMOJEHCTBUU TEIL.

. IIpeobpazoBanus SHEPTUH MPU B3aUMOCHCTBUH TEI.

12. CoxpaHeHME UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJIEHCTBUN.

13. CoxpaHeHHne UMITyJIbca TPU a0COMIOTHO YIPYTOM B3aUMOJCHCTBUH.

14. HaGmronenue PCaKTUBHOI'O ABMIKCHHUS.

15. CoxpaHeHHE MEXaHUIECKON IHEPTUHU TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHrEe MEXAaHUYECKOM SHEPTUH MPU JBUKEHUU TeJa MO JECHCTBUEM MPYKUHBI.

e e

Jlabopamopuvie pabomol u onvimol.

KoHcTpynpoBanue TpakTa s pa3roHa M JAAJIbHEHIIEr0 PaBHOMEPHOIO ABMXKEHMS IIApUKa WM
TEJECKKH.

OmnpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHsS OpycKa WM JBW)KCHHUS IIApUKa MO HAKIOHHON
TJIOCKOCTH.

OmnpeneneHne yCKOpEHUs Teja MPH PaBHOYCKOPEHHOM JBFKEHHUH 10 HAKJIOHHOW TTOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JABIDKEHHH 0e3 HadaabHOU
CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM TMPU PABHOYCKOPEHHOM JBIDKEHHWH 0O€3 HAdadbHOW CKOPOCTH MYTH
OTHOCSATCS KaK PsJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOIINE TIPOMEKYTKHA BPEMEHHU OJMHAKOBBI.
I/ICCHG,Z[OBaHI/Ie 3aBUCHUMOCTHU CUJIbI TPCHUS CKOJILKCHUSA OT CUJIBI HOPMAJIBHOTI'O JAaBJICHUS.
Omnpenenenue kodppuIeHTa TPECHUS CKOTBKCHHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenre pabOTHI CHIIBI TPEHHS TPU PABHOMEPHOM [BM)KCHUHU Tella MO TOPU3OHTAIBHOMN
MTOBEPXHOCTH.

10. Onpenenenrue paboThl CUIIbI YIPYTOCTH MPHU MOABbEME Tpy3a C HCIOJIB30BAHUEM HEMOJBUKHOTO U

11.

IMOABUKHOTO OJIOKOB.
W3ydeHne 3akoHa COXpPaHCHHSI SHEPTHH.

Pa3zgen 9. Mexannueckue KoJj1e0aHusl M BOJHBI.

KonebarenbHoe nBuxeHue. OCHOBHBIE XapaKTEPUCTHUKU KOJeOAHMM: MEepuoj, 4acToTa, aMIUIMTYA.

MareMaTuueckuii ¥ pyXKUHHBIA MasTHUKA. [IpeBpareHne sHepruu mpu Kojie0aTeIbHOM JIBH)KCHHH.

3aryxatomue Kojebanus. BeiHyX)aeHHBIC KojeOaHus. Pesonanc. Mexanudeckue BoJiHBI. CBOICTBa

MEXaHHYCCKHUX BOJIH. HpO,Z[OJIBHBIC " IONCPCYHBIC BOJIHEI. I[.HI/IHa BOJIHBI 1 CKOPOCTb eé PacIpoOCTpaHCHU.
MexanndecKre BOJIHEI B TBépI[OM TEIIEC, celicMUYeCcKre BOJIHEI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. H(Dpa3Byk u yabTpa3ByK.

Hemoncmpayuu.
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Habntonenue xonebanuii Ten moJ AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaGmroienne BBIHYXIEHHBIX KOJIeOaHU 1 pe30HaHca.

PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HabntoneHne 3aBUCMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTUYECKUH PE30HAHC.

Jlabopamopuusie pabomot u onvimel.

1.
2.

Omnpenenenre 4acToThl U Meproia KoieOaHul MaTeMaTHYecKoro MasTHHKA.
Omnpenenenre 4acToThl ¥ Mepro/ia KoieOaHui Npy>KUHHOTO MasiTHUKA.
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HccnenoBanue 3aBUCUMOCTH TIEpHOa KOIeOaHU TIOJBEIIEHHOTO K HUTH TPY3a OT JUTHHBI HATH.
HccnenoBanue 3aBUCUMOCTH IepHOa KoleOaHUH MPY>KUHHOTO MasiTHUKA OT MacChl Ipys3a.
[TpoBepka HE3aBUCUMOCTH MIEPHO/Ia KOJICOAHUH Tpy3a, MOJABEIICHHOTO K HUTH, OT MacChl rpy3a.
OnbITHL, TEMOHCTPUPYIOIIME 3aBUCUMOCTH MEPHOAA KOJeOaHUN NPYKUHHOTO MasTHHKA OT MaccChl
rpy3a 1 )KECTKOCTU NPYKUHBIL.

N3mepenue yckopeHusi CBOOOTHOTO MaeHUSI.

Pa3nes 10. D1eKTpOMarHuTHOE MOJIe M 3J1eKTPOMATHUTHbBIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJje. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBa 31€KTpoMarHUTHbIX BOJH. Illkana

QJICKTPOMArHUTHBIX BOJIH. Hcnonb3oBanue SJICKTPOMATrHUTHBIX BOJIH IJIA COTOBOM CBSI3H.

DnexTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BonHOBBIE cBOliCTBA CBETAa.

Jemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHoBEIE CBOMCTBA CBETA.

Jlabopamopmuvie pabomol u onvimol.

1.

W3yueHne cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIIBIO MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeToBLI€e IBJICHHUS.

JlyueBass momenb cBera. Mcrounuku cBeta. [IpsiMonuHeiHOE pacnpoCTpaHEHUE CBETa. 3aTMEHUSA
Connua u Jlynsl. Otpaxenue cera. Ilnockoe 3epkaiio. 3akoH OTpaKE€HUs CBETA.

IIpenomnienne cBera. 3akoH IpelomiieHUs cBeTa. [lollHOe BHYTpeHHee OTpakeHUE CBETa.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOAX.

Jlunza. Xon mydeii B muH3e. OnTuyeckas cuctema (oToanmnapaTa, MUKpOCKONa U Tejeckona. [ na3 kak
ONITHYECKAs CUCTEMA. bIIN30pyKOCTh U JaIIBHO30PKOCTb.

Paznosxxenue 6enoro ceera B ciekTp. OnbiTel HetoToHA. Cl0’KeHHE CIEKTPAIBHBIX 1IBETOB. [{ucnepcus

CBCTa.

Jemoncmpayuu.
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9.

10.
11.
12.

[IpsamonuHeiHOE pacipOCTpaHEHUE CBETA.

OTtpaxxkeHue cBeTa.

[Tonyuenue n300paxxeHuii B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.

OnTHYECKUN CBETOBOI.

Xon nydeit B cobuparoieit IuH3e.

XoJ ny4deil B pacCenBaloIIel JIMH3E.

[Tonmy4yenue n300pa>keHHIA C ITOMOUIBIO JTUH3.

[Tpunnun nefictBus GoroamnmapaTa, MUKPOCKOTIA M TEJIECKOTIA.
Mopens riasa.

Pasnoxxenue 6enoro ceera B CIEKTp.

[Tonydenue 6emoro cBeTa Mpy CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopuvie pabomot u onvimel.

1.
2.

HccnenoBanue 3aBUCMMOCTH yIJla OTPaXEHUSI CBETOBOTI'O JIy4a OT YIJla HaJeHUs.
W3yuenne xapakTepUCTHK H300paKeHUs IPEMETa B INIOCKOM 3€pKaje.



3. HccrmenoBanue 3aBHCHMOCTH yIJla TPEIOMIICHHS CBETOBOTO JIyda OT yIyia TaJeHUS Ha TPaHHIC
«BO3JTYX—CTEKIIO».

[Tonyuenne n300pakeHHI C IMOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenne (HOKYCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINH3HI.

OMNBITH TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

OMnBITH IO BOCHIPUATHUIO IIBETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBBIC (PHIIBTPHI.

NS wn e

Pa3znea 12. KBaHnTOBLIE IBJICHHS.

OmnbiTel Pezepdopaa u rmmanerapHast Mojiens atoMa. Mozens atoma bopa. Mcnyckanue u norsomieHue
cBera aromMoM. KBaHThI. JInHeYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anb(ha, 6eTa- U ramMma-u3inydenus. CTpoeHre aToMHoro sapa. HykioHHas Mozaens
aTOMHOTO siapa. M3oronsl. PagnoaktuBHble npeBpaiueHus. llepron nomypacnana aToMHBIX sa€ep.

SnepHble peaknyu. 3aKOHBI COXPAHEHMS 3apsOBOTO M MAaCCOBOTO YHCEN. DHEPIUs CBA3M aTOMHBIX
anep. CBs3b Maccel U 3Heprun. Peakuuu cuntesa u nenenus saep. Merounnku sneprun CostHLa U 3BE3 1.

SAnepHas oHepreTuka. JIeMcTBUSA paAMOAKTUBHBIX U3JIy4YECHUN HA )KUBBIC OPTaHU3MBI.
Hemoncmpayuu.

CrexTpsl U3JIy4eHHUs U TOTJIOMIECHHUS.

CrieKTphl pa3aMyYHbIX I'a30B.

CnekTtp Bomopoaa.

Hab6mronenue TpekoB B kamepe Bubcona.

Pabora cuéTurka HOHH3UPYIOIUX U3TYYCHUH.

Perucrpanus nznydeHus: npupoAHBIX MUHEPAIOB U MTPOTYKTOB.

SNk b=

Jlabopamopuusie pabomot u onvimel.

1. HaGmroneHue CIIOMHbIX U IMHEHYAThIX CIEKTPOB U3JIy4EHUSI.
2. HccnenoBanue TPeKOB: U3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY MYTH (110 (hoTorpadusim).
3. HM3mepeHue paanoakTUBHOTO (poHA.

IToBTOPUTENBHO-00001IAK0 1M MOAYJIb.

[ToBTOpUTENBEHO-0000MIIAIONINIT  MOYAb TpeIHa3HAueH JUIsl CUCTeMaTH3aluu U 0000meHus
IPEAMETHOTO COCPKAHUS U OIBITA JESITENbHOCTH, TPHOOPETEHHOTO MPH M3YYEHHH BCEro Kypca (HU3UKH, a
TaKXe JJs TOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy MO (U3MKe Ui O00ydarouruxcs,
BBIOPABIIMX ATOT YYCOHBIN MTPEAMET.

[Ipu n3ydyeHnHn JAaHHOTO MOAYJS PEANU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI J€ATEIbHOCTH, HA OCHOBE
KOTOPBIX OOECIEeYHBAETCS JOCTH)KEHUE IMPEIMETHBIX M METalPEIMETHBIX IJIAHUPYEMBIX pPE3YIbTaTOB
oOyueHusi, (GOpMHUpPYETCS €CTECTBEHHOHAYYHAas PAMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB MCCIIEIOBaHUS
SABIICHUA TPHUPOJBI M TEXHUKH, OBJIAZICHUE YMEHUSMH OOBSICHATH (DU3UYECKHE SIBICHHS, TNPUMEHSS
MTOJIyYEHHBIE 3HAHUS, PEIIATh 33Ja4l, B TOM YHCJI€ KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNMATBEHO MAESITETBLHOCTHBIM XapakTep MOaHHOIO pasjeia peaju3yercss 3a CU€T TOro, 4To
oOyuaroluecs BBIMONHSIOT 33aaHHsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHWUN pACIIO3HABATh W HAYyYHO OOBACHATH (DU3MUECKHUE SBICHUS B
OKpY>Karollel NpUpOJIe U MOBCEAHEBHOM )KU3HU;

HCIOJIb30BATh HAYYHBIC MCTOIbI HCCICIOBAHHUA q)mnqecxnx HBHGHHﬁ, B TOM YHCJIC U TPOBCPKU
T'UIIOTE3 U MOJTYUCHUA TCOPECTUICCKHUX BBIBOIOB,



OOBSICHAT, Hay4yHble OCHOBBI HaunOoyiee Ba)KHBIX JIOCTH)KEHHH COBPEMEHHBIX TEXHOJIOTHH, HalpuUMeEp,
MPAKTUYECKOTO0 MCIOJb30BaHUSl PA3IUYHBIX HCTOYHUKOB HSHEPrUM HAa OCHOBE 3aKOHA MPEBpalllCHUs U
COXPAHEHHUS BCEX U3BECTHBIX BUI0B YHEPTHH.

Iliianupyemble pe3yabTaThl OCBOCHUS Y4eOHOr0 npeaMera (pu3uka Ha YpoBHE OCHOBHOI'O 00111ero
o0pa3oBaHus

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro O0Opa30BaHUs HAMpAaBICHO HA JIOCTHKEHHUE
JIMYHOCTHBIX, MCTANTPCAMETHBIX U IPCAMCTHBIX 06pa30BaTeanbe PE3yJIbTATOB.

B pesynbrare uzydenus GuU3MKu Ha ypOBHE OCHOBHOTO O0IIEro 00pa3oBaHus y 00ydaromierocst OyayT
c(OPMHPOBAHBI CIICIYIONIUE TUIHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHUSA:

U] mposiBIEHUE UHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3MYECKON HAYKH;

"] IEHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(PU3UKOB;

2) rpaaaHCKOro U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

"I TOTOBHOCTh K aKTHBHOMY Yy4YacTHIO B OOCYXXJEHHUU OOIECTBEHHO 3HAYMMBIX U 3THYECKUX IpoOIieMm,
CBSI3aHHBIX C MIPAKTHYECKUM MTPUMEHEHUEM JOCTUKEHUHN PU3UKU;

[J 0CO3HaHHE BaXXKHOCTH MOPaJIbHO-3TUYCCKUX MMPUHIIUIIOB B ACATCIILHOCTU y‘IéHOFO;

3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

"I BOCIIpUATHE ACTETUYECKUX KadecTB (pu3mueckoil Haykw: €€ TapMOHUYHOTO TIOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;

4) 1eHHOCTH HAYYHOT0 MO3HAHHUSA:

'] oco3HaHME IIEHHOCTH (PU3NYECKONW HAyKH KaK MOUIHOTO MHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI Pa3BUTHS
TEXHOJIOTMH, BaXKHEHUIIIEW COCTABISIOIIECH KYIbTYPBI;

" pa3BUTHE HAYYHOH JIF0003HATEIHHOCTH, UHTEPECA K UCCIIEeI0BATEIbCKON JAESITEIbHOCTH;

5) popMupoBaHus KyJbTYPbl 310POBbS U SMOIHOHAJIBLHOI0 0JIATONOJIYYHS:

] OCO3HaHME LIEHHOCTH 0e30macHOro odpasa KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE, Ba)KHOCTU
npaBuiI 0€30MaCHOTO MOBEICHUS Ha TPAHCIIOPTE, Ha JOPOTax, ¢ JIEKTPUUIECKUM U TETIJIOBBIM 000pYJOBaHUEM
B JIOMalTHUX YCIIOBUSIX;

) chopMHUPOBAHHOCTH HABBIKA peieKCHH, MPU3HAHUE CBOETO MPaBa Ha OMIMOKY U TAKOTO XKE IIPaBa y IPyroro
YeNoBeKa;

6) TPy10BOr0 BOCIIUTAHHSA:

| akTUBHOE Yy4acTH€ B PEIICHHWU MPAKTHUYECKUX 3a/ad (B paMKax CeMbH, 00pa30BaTEIbHOW OpraHHU3alluH,
ropoja, Kpast) TEXHOJIOTUYECKON M COLMAIBbHOM HANpaBICHHOCTH, TPEOYIOIUX B TOM YHCIE U (PU3NIECKUX
3HAHUII;

"l MHTEpeC K MPAKTUIECKOMY H3yUeHUIO Tpodeccuil, CBsI3aHHBIX C PU3UKOM;

7) 3K0JI0rM4YeCKOr0 BOCIIMTAHMS:

"] opueHTaIys Ha MPUMEHEHUE (U3NUECKUX 3HAHWM JUIS pelIeHus 3ajad B 00JaCTH OKPYXKaroLeil cpembl,
TUTAHUPOBAHUS MOCTYIIKOB U OLICHKH X BO3MOKHBIX MOCIEACTBHUM JUIsl OKPYXKAIOIIeH cpebl;

] 0cO3HaHHE TII00ATBFHOTO XapaKTepa IKOJIOTUIECKUX MPOOIeM U MyTel UX PEIICHNUS;

8) ajanTanum K U3MEHSIOMIUMCH YCIOBHSAM COLMAILHON M MPUPOIHOM Cpeabl:

"l moTpeOHOCTh BO B3aMMOJCHCTBMM TIPU  BBIMOJIHEHUM HCCIEAOBAaHMM M TPOEKTOB (PU3UUECKOM
HaIpPaBJIEHHOCTU, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHX;

[ MOBBILLICHUE YPOBHA CBOCHY KOMIIETEHTHOCTU YCpe3 MPAKTUUICCKYIO ACATCIBbHOCTD,

I moTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HCle POPMYIHPOBATH UIEH, IOHATHUS, TUIIOTE3HI O
(bu3HUECKUX O0BEKTAX U SIBICHUSX;

] oco3HaHue ne(UIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

"] IuIaHUPOBaHKUE CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

| cTpeMJIeHHE aHAIU3UPOBATh U BBISIBISITH B3aMMOCBS3H MPUPOABI, OOIECTBA U SKOHOMUKHU, B TOM YHCIIE C
UCIOJIb30BaHUEM (PU3HUECKUX 3HAHMIA;

] olleHKa CBOMX JEHCTBHI C Y4ETOM BIUSHHUS Ha OKPYXAIOUIYI0 Cpely, BO3MOXKHBIX TJI00aNbHBIX
MOCIIECTBU M.



METAIIPEJMETHBIE PE3YJ/IbTATBI

B pesynprare ocBoeHuMs mporpamMmbl 1Mo (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHUS Y
oOyuatomerocsi OyayT cGopMUPOBaHBI MeTaNpeAMeTHbIE Pe3yJabTAaThl, BKIIOYAIOIINE IO3HABATEIbHBIC
YHHUBEpCallbHbIC Y4eOHBIC ICHCTBHUS, KOMMYHUKAaTUBHBIC YHUBEPCAIbHBIC YU€OHbIC IEHCTBUS, PETYIISTUBHBIC
YHHUBEpCaJIbHbIC YUeOHbIC ICHCTBHSL.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJornyeckue aeicTBHA:

BBIBIIITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SBICHUIN);

YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIIMH, OCHOBAHHUS JJIs1 000OIECHHS U CpaBHEHHUS,
BBISIBISITH 3aKOHOMEPHOCTH M HPOTHUBOPEYHS] B PACCMAaTPUBACMBIX (aKTaxX, MAHHBIX W HAOIIONCHUSX,
OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSM;

BBISIBJISITH TPUYMHHO-CJICICTBEHHBIC CBS3H ITPH N3YUCHUN (PU3NUECKUX SBICHUH U TPOIIECCOB, ETaTh BBIBOJIBI
C HUCIOJIb30BaHUEM JICYKTUBHBIX M WHAYKTUBHBIX YMO3AKJIIOYCHUH, BBIABUTaTh THUIIOTE3bI O B3aUMOCBS3SIX
(hbUBUYECKUX BEIMYUH,

CaMOCTOSITENILHO BBIOMpATh Croco0 pemieHus yd4eOHOW (HU3MYecKo 3amauu (CpaBHEHHE HECKOJIBKUX
BapUaHTOB PEUICHUS, BEIOOP Hanbosee MOAXOISIIETO C YYETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBble ucciaenoBarejabcKue NeHCTBUA:

HCIIOJIb30BATh BOIIPOCHI KaK HCCHGI[OB&TGHBCKI/Iﬁ HHCTPYMCHT ITIO3HAHUS,

MPOBOJIUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXHBIH (DU3NYECKHA HKCIICPHUMEHT,
HeOOJbIII0e HccleA0BaHNe (PU3HUECKOTO SBICHHUS,

OLICHUBATh HA MPHUMEHUMOCTh M JOCTOBEPHOCTH WH(OPMAIIHIO, MOJYYECHHYIO B XOJI€ WCCICIOBAHHS HIIH
IKCIIEPUMEHTA;

CaMOCTOATENIbHO (popMyHpoBaTh 00OOIIEHUS W BBIBOJABI IO PE3ysbTaTaM IPOBEAEHHOTO HAOIOACHHUS,
OIIbITa, UCCIICAOBAHUA,

MPOTHO3UPOBATh BO3MOXKHOE JalIbHEHIee pa3BUTHE (U3NYECKHX TIPOIECCOB, a TAaKXKE BBIABUIaTh
MpCANOJIOXKCHUA 06 HX PA3BUTHUU B HOBBIX YCJIOBUSAX U KOHTCKCTAX.

Padorta ¢ undopmanmeii:

NPUMEHSATH Pa3INYHbIC METO/bI, HHCTPYMEHTHI U 3aIIPOCHI ITPH OMCKE U 0TOOpe HH(OpMALUH WM TaHHBIX C
yu€TOM IpeIOKEHHON yueOHO! (pU3nUecKoil 3a1aun;

aHAIM3UPOBAaTh, CHUCTEMATH3WPOBaTh M HHTEPIPETHPOBATh HH(POPMAIMIO PA3TUYHBIX BHIOB U (GOpM
MIPECTABIICHHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (OPMY TIPEACTaBICHUS WHPOPMAIMM W WILIIOCTPUPOBAThH
pelaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, IUarpaMMaMi, HHOH rpadukoil 1 uX KOMOWHAIMSIMU.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

B X0/1€ 00CYXJIeHHs yueOHOTro MaTepuaa, pe3yJabTaToB JIAOOPaTOPHBIX pabOT U MPOEKTOB 3a/1aBaTh BOIPOCHI
M0 CYIIECTBY 00CYKIaeMOil TeMbl M BbICKa3bIBAaTh MJI€H, HAIlCJICHHBIC HA pEIIeHUE 33aa4u U MOJIep KaHue
0J1aroKenaTeIbHOCTH OOIIEHUS;

COIOCTABJIATh CBOM CY)XJIEHHS C CY)KICHUSAMHU JPYTUX YYaCTHHKOB JIMAJIOTA, OOHAPYKHUBATh pa3inyve W
CXOJICTBO ITO3UIIUH;

BBIPQXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MICHbMEHHBIX TEKCTaX;

MyOJIMYHO MPEJCTaBIATh PE3YIbTaThl BBHITOJIHEHHOTO (PU3MUYECKOTO OMbITa (IKCIEPUMEHTA, UCCIIEIOBaHMUS,
IIPOEKTA);

MOHUMATh M UCIOJB30BaTh MpEUMYyIIeCTBA KOMaHAHOW M HMHAWBUIYaJbHOM pabOTHI MPH pPELICHUU
KOHKpETHOU (hU3HUECKOM MpOOIEMBI;

MPUHUMATD LI€JTU COBMECTHOM AESITeIbHOCTH, OPTaHU30BBIBATH NEHCTBUS MO €€ TOCTHKEHHUIO: PaCIpeesTh
poiu, 00CYkIaTh MPOLIECCH U PE3yIbTaThl COBMECTHOM padOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;



BBITIOJIHATh CBOIO YacTh paOOThl, TOCTUrasi KayeCTBEHHOIO pe3yjibTaTa IO CBOEMY HANpaBlICHUIO U
KOOPAMHUPYS CBOU ACUCTBUS C APYTUMH YJICHAMHU KOMaH/bL;

OLICHHUBATh Ka4eCTBO CBOETO BKJIaJia B OOLIUI MPOYKT [0 KPUTEPHSIM, CAMOCTOSITEIBHO CPOPMYITHUPOBAHHBIM
Y4aCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCcAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranuszauus:

BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUAX, TPEOYIOIIMX JJIs pelieHus] GU3NYECKUX 3HAHUIA;
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX NPUHATHS pElICHUH (MHAMBUAYAJIbHOE, MPUHATUE PELIEHUS B
TpyIIe, IPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENTLHO COCTaBJIATh aJlTOPUTM pelIeHUs: (PU3MYECKOW 3aJaud WIM IUIaHA UCCIEIO0BAHMS C Y4ETOM
UMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpeljiaraeMble BapHaHTbI
peLIeHui;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, SMOIMOHAJIbHbII HHTE/VIEKT:

JaBaTh aCKBATHYIO OIICHKY CUTYAIlMX ¥ MpeyIaraTh IuiaH e€ N3MEHEeHNS;

OOBSACHATH NPUYMHBI JOCTIDKEHHS (HETOCTIDKCHHUS) pPE3YJIbTaToOB JEATEIbHOCTH, JaBaTh OLCHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBHI B JICATEIBHOCTh (B TOM YHCIE B XOJ BBHITOJHEHUS (U3MUECKOTO MCCIECAOBAHUS WIH
MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, N3MEHHUBIINXCSA CUTYallUi, YCTAHOBICHHBIX OITMOOK, BO3HUKIIINX
TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBUSIM;

CTaBUTH ceOs Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WIM JUCKYCCHMHM Ha HAay4YHYIO TEMY, MTOHMMAaTb
MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYTOro;

IpU3HABaTh CBOE MPaBO Ha OMIMOKY MPH peIieHNH (pU3NIecKuX 3a/1a4 UM B YTBEPKICHUAX HA HAYYHBIC TEMBI
U TaKOE K€ MPaBo JPYroro.

INPEAMETHBIE PE3YJIbTATbHI

K koHmy oOydenusi B 7 KJjacce peIMETHbIE pe3ybTaThl HAa 0a30BOM YPOBHE JIOJDKHBI OTPAXaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHHUMN:

WCIIOJIb30BATh MOHATHS: (PU3MUECKUE U XUMUYECCKHE SIBIICHHS, HAOIIOIEHHE, SKCIIEPUMEHT, MOJIEIIh, TUTIOTE3A,
eNUHUIBl (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHHS BeriecTBa (TBEPIOE, KHUIKOE,
ra3oo0pa3Hoe), MeXaHUYeCKOe JBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSIMOIHMHEHHOE), TPACKTOPHS,
paBHOJEHCTBYIOMAs cuia, neopmanus (ynpyras, TiiacTudeckas ), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;
pasznmuyath siBIeHUA (AU @ys3us, TEIIOBOE MABMKCHHME YaCTHI[ BEIECTBAa, PABHOMEPHOE JIBUKEHHE,
HEpaBHOMEPHOE JIBKCHHE, HHEPIIHS, B3aUMOJICHCTBHE TEJl, pABHOBECHE TBEPBIX TEJl C 3aKPETUIEHHOW OCHIO
BpalCHus, Imiepcaada HdaBJICHUA TBép,Z[BIMI/I TCJIaMH, XHIAKOCTAMH M TIa3aMu, aTMOC(bepHOG JaBJICHHUC,
TUTaBaHUE TeJl, IPEBPALICHUS MEXaHUYCCKON SHEPTUHN) TI0 OTIMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHUE H3yYCHHBIX (PH3MUECKUX SIBIICHUH B OKPYKAIOIIIEM MUPE, B TOM YHCIie (PU3NICCKHE
SIBJICHUS B IIPUPOJE: IPUMEPHI IBUKEHHUS C PA3JIUYHBIMUA CKOPOCTSAMH B )KUBOW U HEXKUBOM IIPUPOJE, ACUCTBUE
CHJIBI TPCHUS B IPUPOJIE U TEXHUKE, BIUSHUAE aTMOC(EPHOTO JaBJICHHS HA XKHBOW OPraHU3M, TUIaBaHHUE PBIO,
pBIYary B Teje 4eJI0BEKa, IIPU TOM MEPEBOANTD MPAKTHUECKYIO 33]]auy B y4eOHYIO, BBIACIATH CYLIECTBEHHBIE
cBolicTBa (MpU3HAKHN) GU3MUECKUX SBICHHM;

OIMUCBIBATh H3YUCHHBIC CBOMCTBa TEI U (bHSH‘-IGCKI/IC SABJICHUSA, UCIIOJIb3YS (1)1/131/1qec1<ne BCIIMYNHBI (Macca,
00BEM, IMIIOTHOCTH BEUIECTBA, BPEMS, ITYTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSDKECTH, BEC
Tena, CWJIa TPEHHUs, AaBlieHUEe (TBEPAOrO Telna, >KUIKOCTH, Ta3a), BHITATKUBAIOIIAS CUJIA, MEXaHUYEeCKas
paboTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KOX((PHUIIMEHT TIOJE3HOTO JCHCTBHS MEXaHH3MOB,
KMHETHYECKasi M TMOTCHLUHUAIbHAS HEPrus), MpHU OMHMCAHUHM IPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICIT



UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAYeHHs M €JUHUIBI (U3MUECKUX BEJIUYUH, HAXOIUTH (OPMYIIbI,
CBSI3BIBAIOIIME JTaHHYIO (U3WYECKYI0 BEIUYHHY C IPYTMMH BEIMYUHAMHU, CTPOUTH TpadUKH H3YYECHHBIX
3aBUCHUMOCTEHN (U3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeM, PU3MUECKUE SIBICHUS U MIPOIIECCHI, UCIIONB3YsI PABUIIA CIOKEHUS CUIT (BIOIb
OJIHOW mTpsiMoif), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena, MpaBWIO paBHOBecHs phiuara (Oio0ka),
«30JI0TOE MPABHUIIO» MEXAaHUKHU, 3aKOH COXPAHEHHs] MEXaHMYECKOW >HEpruu, MpU 3TOM JaBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA U 3aMKCHIBATh €T0 MaTEMaTHUYECKOE BBIPAXKEHHE;

OOBSICHATH (PU3HUECKUE SBICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYallui IPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATh NMPUUUMHHO-CIIEJACTBEHHBIE CBS3U, CTPOUTH OObBsICHEHHE U3 1-2
JIOTHYECKHUX IIIaroB C OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (PU3UUECKUX SBICHUU, PU3HMUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacyéTHble 3amaud B 1—2 nelicTBUS, UCHOJB3YS 3aKOHBI M (HOPMYJIBI, CBA3BIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: Ha OCHOBE aHajM3a YCJIOBUS 3aJaud 3allMChIBaTh KPAaTKOE YCIIOBHUE, MOJACTABIATh (PU3NUYECKUE
BEJIMYUHBI B (OPMYIIBI ¥ IPOBOAUTH PACUYETHI, HAXOIUTH CIIPABOYHBIC TaHHBIC, HEOOXOAUMEBIE IS PEIICHUS
3aJ1a4, OIIEHUBATh PEATUCTUYHOCTD MONy4YeHHONU (PU3NUECKON BETHUNHBI,

pacrio3HaBaTh NpPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOUIM (U3NYECKUX METOAOB, B OINUCAHHUU
UCCIIEIOBaHMS BBIICNATH IPOBEPSEMOE IMPEANoIoKeHHe (TUIOTe3y), pa3indarb W HHTEPIPETUPOBATDH
MOJTyYCHHBIH pe3ysbTaT, HAXOJUTh OIIMOKH B XOJI€ OIIbITA, JIEaTh BBIBOJBI 110 €T0 PE3yJbTaTaM;

MPOBOJIUTH OMBITHI TTO HAOIIOMNCHUIO (PU3UYECKUX SIBJICHUN WM (PU3NUECKHX CBOWCTB Tel: (hOPMYIUPOBATH
MpOBEpsAEMBbIE MPEINOJI0KEHHS, COOUPATh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pyIOBaHMS, 3alUChIBATH X0
ombITa U (pOPMyYIHPOBATH BHIBOIBL;

BBITOJIHATh TPSMbIE HW3MEPEHUS PACCTOSIHUSA, BPEMEHH, MAacChl Tena, 00bEMa, CHIIBI U TEMIIEpPaTyphbl C
MCIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, 3aMMCHIBATH TOKA3aHUs MIPUOOPOB ¢ YUETOM 3aJaHHOMN
a0COIOTHON MOTPEIIHOCTH U3MEPEHHI;

MIPOBOAMTH HCCIIEA0BAHNE 3aBUCIMOCTH OJHOM (PU3MUECKOM BETHUUMHBI OT JPYTOH C UCIIOJIB30BaHUEM MPSIMBIX
U3MEpEeHUH (3aBUCUMOCTH MYTH PAaBHOMEPHO JBMXKYIIETOCS Tela OT BPEMEHH JABIMIKEHHS TeJa, CUIIbI TPEHUS
CKOJIb’)KEHUSI OT Beca Teja, KayecTBa oOpabOTKM MOBEPXHOCTEH TeN M HE3aBUCHUMOCTH CHJIBI TPEHHS OT
TUTOIIAM CONMPUKOCHOBEHHS TeJ, CHJIBl YIPYrOCTH OT YAJMHEHHS TNPYXKHUHBI, BBITAIKHBAIOMIEH CHIIBI OT
00BbEMa MOrpyKEHHOW YacTH Teja M OT IUIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH Tefa, OT
rIyOUHBI, Ha KOTOPYIO TIOTPY>KEHO TeNo, YCIOBUN IUIaBaHUS TEJ, YCIOBUN paBHOBECHS pbldyara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4eOHOTO HCCIIEIOBaHUS, COOMpAaTh YCTAaHOBKY M BBINOJHATH H3MEpPEHUS,
clieysl IpeyIOKEHHOMY IJIaHy, (UKCHPOBATH PE3YNbTAThl MOTYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BETHYUH
B BU/JIE MPEUIOKEHHBIX TaOIUI U TPapUKOB, 1eJaTh BHIBOABI M0 PE3yIbTaTaM UCCIIEI0BaHUS;

MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYMH (TNIOTHOCTD BEIIECTBA )KUIKOCTU U TBEPJOTO Tena,
CHJIa TPEHUs CKOJIbKEHMsSI, JaBICHHE BO3/lyXa, BHITAJKUBAIOIIAs CUia, JEHCTBYIONIAs Ha MOTPYXKEHHOE B
KHUJKOCTh TeNo, KOA((UIMEHT TIOJEe3HOTO JCWCTBUS MPOCTHIX MEXAaHU3MOB), CIEAysd NPesIOKEHHON
MHCTPYKUWU: TPU BBINOJIHEHUM H3MEPEHHH COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBIUUCIISATH
3Ha4YeHHUE NCKOMOW BEITMYUHBI;

coOJTr01aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

yKa3bIBaTh NMPUHIMIIEI JACHCTBHS NPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI, TEPMOMETp, JAUHAMOMETP,
COOOIIAIOLTNECS COCYIbI, 0apOMETp, pbIUar, MOABUKHBINA U HETIOABM>KHBIN OJI0K, HAKIIOHHAS! TNTIOCKOCTB;
XapaKTepu30BaTh MPUHIMIBI ASHCTBUS U3YYEHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOICTB C OMOPOM Ha MX
onucaHus (B TOM 4YHUCIE: MOALIUIHUKU, YCTPOWCTBO BOJOMPOBOJA, THIPABIUYECKUN Ipecc, MaHOMETD,
BBICOTOMEp, IOPIIHEBON HACOC, apeoMETp), HCIONb3ysl 3HAHUS O CBOWCTBaX (U3MYECKUX SBICHUNA U
HE0OX0oMMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOANUTH NMPHUMEPH! (HAXOAUTh MH(POPMAIMIO O MPUMeEpax) MPAKTHUECKOTO HCIIOJIb30BAHUS (PU3NIECKUX
3HAHUN B TIOBCEHEBHOW JKM3HU I oOecredeHuss Oe30MacHOCTH TpH OOpalleHud C MpudopaMu H
TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbS U COOJIOACHUS HOPM SKOJIOTMYECKOTO MOBEICHHS B
OKpY>Kalolleu cpene;

OCYILIECTBIATH OTOOP MCTOYHMKOB MH(pOpMauuu B VHTepHETE B COOTBETCTBHH C 33/JaHHBIM MOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIIMXCS 3HAHUM W MyTEM CpaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJIEISAThH
uH(OPMAIINIO, KOTOPAst SBJISIETCS POTUBOPEUUBOI MIT MOKET OBITh HEIOCTOBEPHOM;

UCTOJb30BAaTh IPH BBIMOJIHEHUH Y4YEOHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JIUTEPaTypy (U3NUYECKOTOo
CoJiep>KaHusl, CIPaBOYHbIE MaTepuajbl, pecypchl ceTu MHTepHeT, BiageTh mpuéMaMu KOHCIEKTHPOBAHUS
TeKcTa, Mpeodpa3oBaHusi HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTb COOCTBEHHBIE KpaTKUE NHCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 HCTOYHUKOB
uHpopManuu GU3NIECKOTO COACPIKAHUS, B TOM YHCIe MyOIMYHO JeNaTh KPaTKUE COOOIIEHUS O pe3ybTaTax



MIPOEKTOB WM YUEOHBIX UCCIICIOBAHUH, IIPU ATOM TPAaMOTHO UCITOJIH30BaTh H3YYCHHBIN OHATHIHBIN anmapaT
Kypca (PU3UKH, COMTPOBOXK/IATH BHICTYIUICHUE TIPE3CHTAIINEH;

MIPY BBITIOJTHEHUH YUE€OHBIX MPOEKTOB U UCCIEAOBAHUN paclpeiesaTh 00513aHHOCTH B TPYIINE B COOTBETCTBUU
C TIIOCTaBJICHHBIMHM 3aJadyaMM, CJICAUTH 3a BBIIIOJHCHUEM IIJIaHaA HCﬁCTBHﬁ, aZICKBATHO OLCHUBATH
COOCTBEHHBIN BKJIaJ B JESATEIbHOCTh IPYIIbI, BEHICTPAaUBAaTh KOMMYHHUKAaTHBHOE B3aUMOJCHCTBHE, YUUTHIBAS
MHEHHE OKPY>KaroluX.

K konHmy oOydenus B 8 Kiacce mpeIMeTHbIE pe3yJbTaThl HAa 0Aa30BOM YPOBHE JIOJDKHBI OTPAXXaTh
c(hOpPMHUPOBAHHOCTD Y O0yUYAIOIIMXCS YMEHUMN:

MCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBH)KEHHE aTOMOB U MOJEKYJI, arperaTtHble
COCTOsIHUM BCIICCTBA, KPUCTAJUIMYCCKUC U aMop(beIe TCIa, HaCBIHIGHHBIﬁ )41 HeHaCBIHIGHHBIﬁ nap, BJIIa’)KHOCTb
BO3/lyXa, TeMIlepaTypa, BHYTPEHHSSI SHEPTusi, TEIIOBOM JBHUraTelb, 3JI€MEHTAPHBINA AIEKTPUUYECKUN 3aps,
ANEKTPUYECKOE T0JIE, TPOBOJIHUKH U JUIEKTPUKH, IIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MATHUTHOE TIOJIE;
pas3iinviaTth ABJICHUA (TCHHOBOG paclmmpCHUC U CKATUC, TCILIONCPpCaada, TCIIJIOBOC paBHOBCCUC, CMAaYBaHUC,
KaWUISIPHBIE SBJICHUS, UCTIapEHUe, KOHIEHCAIlHsl, IJIaBJIeHHe, KpUCTaJI3aus (OTBEpIeBaHNE), KUTICHUE,
Teruionepeada (TeII0NpOBOAHOCTh, KOHBEKIINS, U3JIyUYE€HHUE), dJIEKTPU3ALUs TEIl, B3aUMOJCHCTBUE 3apsI/I0B,
NEHCTBUS 3JIEKTPUUECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJICHCTBIE MAarHUTOB, JIEHCTBUE MarHUTHOTO
IMOJIA Ha MPOBOAHUK C TOKOM, 3JICKTPOMArHUTHAA I/IHI[yKI_II/ISI) MO0 OMUCAHUIO UX XaPAKTCPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBIICHUE H3yYCHHBIX (PU3MUECKUX SIBIICHUH B OKPY’KAIOLIEM MUPE, B TOM YHCIe (PU3NIECKHE
SIBJIGHUS B IPUPO/IE: IOBEPXHOCTHOE HATSXKEHUE U KalIUJUIAPHBIE SIBJICHUS B IPUPOJIE, KPUCTAJUIBI B IPUPOJIE,
uznyuenue CorHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00Opa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
ANIEKTpUYECKHUE SBIIEHUS B aTMOCc(epe, dJEKTPUUECTBO KUBBIX OpraHU3MOB, MarHUTHOE ToJie 3eMIId, Ipeid
MOJIFOCOB, POJIb MArHUTHOTO MOJIA JIA XKU3HU Ha 3€MHG, MOJIAPHOC CHUSAHUC, IIPU OTOM IICPCBOAUTH
MPAKTUYECKYIO 3a7a4y B yUeOHYIO0, BBIJICISThH CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKHN ) (U3HYECKUX SIBICHHUI;
OIMUCBbIBATh H3YYCHHBIC CBOIICTBA Tel U (1)I/I3I/I‘ICCKI/I€ SABJICHUA, UCIIOJIb3Ys (1)I/I3I/I‘ICCKI/I€ BCIIMYHNHBI
(Temmieparypa, BHYTPEHHSISI SHEPIUsi, KOJIUYECTBO TEIUIOTHI, YAeIbHas TEIJIOEMKOCTh BEIIECTBA, yAelbHas
TCILJIOTAa TUIABJICHUA, YACJIbHAA TCIJIOTA nap006pa3OBaHH;1, yACibHas TCIJIOTa CropaHvd TOIUIMBA,
K03 (QULIUEHT MOJIE3HOTO JIEHCTBUS TEMJIOBON MALTNHBI, OTHOCUTENIbHAS BIaKHOCTh BO3/yXa, JJIEKTPUUECKHI
3apsi, CWJIa TOKAa, DJEKTPHUECKOE HAMpsDKEHUE, COMPOTHBICHHE MPOBOIHUKA, YACIHLHOE COMPOTHUBIICHUE
BelIeCcTBa, pad0oTa U MOUIHOCTh 3JIEKTPUUECKOI0 TOKA), MPU ONMCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKUIL
CMBICJI HUCIOJIB3YCMbIX BCIIMYHH, 0603HaquI/ISI U €AWHHUIIbI (bH3I/I‘IeCKI/IX BCINYHNH, HaXOAUTH q)OpMyJ'IBI,
CBSI3BIBAIOIIME JTAaHHYIO (PU3MYECKYI0 BEIUYMHY C OPYTMMU BEJIMYMHAMHU, CTPOUTH TpadUKU H3Y4YEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3WYECKUE SBICHUS M MPOIECCHI, MCIOJIb3YsSd OCHOBHBIEC IOJOXKEHUS
MOJICKYJISIPHO-KHHETUYECKOM TEOPUU CTPOCHHSI BEIIECTBA, IIPUHIIHII CYTIEPIIO3HUIINY MOJIeH (Ha KaUeCTBEHHOM
YpOBHE), 3aKOH COXpaHeHUs 3apsaaa, 3akoH Oma A ydacTka 1emnu, 3akon Jxoyns—Jlenia, 3akoH coxpaHeHHs
SHEPTUM, TPH OTOM J1aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBATH €r0 MaTeMaTHYECKOe
BBIpaXKCHHE;

OGBHCH}ITB (bHSI/I‘IeCKI/IG mponeccol U CBOMCTBA TCJI, B TOM 4YHUCJIC U B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-
OPUEHTHUPOBAHHOTO XapakTepa: BBIABIATh NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE HU3 1-2
JIOTHYECKUX IIaroB C OMOpoi Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3NYECKUX SBICHUH, GU3UUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEN;

pemath pacyéTHble 3amaud B 2—3 JEeWCTBUS, UCHOJB3YS 3aKOHBI M (HOPMYJIBI, CBA3BIBAIOIINE (PU3NUECKUE
BEJIMYMHBI: Ha OCHOBE aHAJIN3a yCIOBUS 3a/1a4H 3alHChIBATh KPAaTKOE YCIOBUE, BBISIBIATH HEJOCTATOK JAHHBIX
IUISL PELICHUs 3a]]aui, BBIOUPATh 3aKOHBI M (POPMYJIIbI, HEOOXOAUMBIE IS €€ pelIeH s, TPOBOIUTH PacUEThl U
CpaBHUBATH MOJYYEHHOE 3HAUCHHE (PU3MUECKOMN BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh Ipo0IeMbl, KOTOPHIE MOKHO PELIUTD MPH MOMOIIHU (PU3UYECKHX METOJI0B, UCIIOJIb3Ys OIMCaHHE
UCCIIEIOBaHMS, BBIACIATh IMPOBEPSEMOE MPEANOIOKEHNEe, OLEHUBATh MPAaBUIBLHOCTD MOPSAIKA MPOBEICHUS
HcCiaca0BaHusA, 1€J1aTb BBIBOABI,

MPOBOAUTH OMBITHI MO HAOMIOAEHUIO (PU3MUYECKUX SIBICHUNA WM (PU3UYECKHX CBOMCTB Tel (KamMLIsSpHbIE
SBJICHHSI, 3aBUCUIMOCTb JIaBJICHHs BO3/lyXa OT ero o0bEMa, TeMIepaTypsl, CKOPOCTH MpPOIecca OCTHIBAHUS U
HarpeBaHus NpU U3TYyYEHUHU OT LIBETa U3yyarouieil (moriomiaroiei) moBepXHOCTH, CKOPOCTh MCIIapeHUs
BOABI OT TCEMIICPATYpPhl KUJAKOCTU U ILJIOIIAAU eé MOBCPXHOCTHU, DBJICKTpU3ALUA TCI U BSaHMOI[CﬁCTBHG



ANEKTPUYECKUX 3aps/iOB, B3aWMOJCWCTBHUE IIOCTOSHHBIX MAarHUTOB, BU3YaJIM3alllsl MarHUTHBIX TOJEeH
MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUTATENS TOCTOSIHHOTO TOKA): (POPMYIHPOBATH IPOBEpsieMble PEANON0KEHUs, COOUPAThH
YCTaHOBKY U3 MPEATI0KEHHOTO 000PYI0BaHHUS, OMIMCHIBATE XOJ] OMBITa U ()OPMYITUPOBATH BHIBO/IBI,
BBITIOJTHSATH MPSIMbIE U3MEPEHUS TEMIIEPATyPhl, OTHOCUTEIHHON BIaKHOCTH BO3/1yXa, CUJIbI TOKA, HATPSKEHUS
C WCIOJh30BAaHUEM AHAJIOTOBBIX TMPUOOPOB M NATYUKOB (PU3UYECKUX BEIUYMH, CPABHHBATH PE3YIIbTATHI
M3MEPEHHH C YIETOM 3a1aHHOM a0COFOTHOM MOTPEIIHOCTH;

MIPOBOMTH MCCIIEAOBAHNE 3aBUCIMOCTH OTHOM (PU3MUECKOM BETHUMHBI OT JPYTOH C UCTIOIB30BAHUEM MPSMBIX
U3MepeHuil (3aBUCHMOCTh CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro JJIUHBI, IJIOLU[AAN TOMEPEUYHOTO CEYeHUs U
YIETHHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJIHUKA, CUIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSHKECHUS
Ha TMPOBOJHMKE, HCCIEAOBAHUE I[IOCIEOBATEILHOTO M MapauIeIbHOTO0 COEAMHEHUH TPOBOJHUKOB):
TUTAHUPOBATH UCCIIEIOBAaHUE, COOMPATh YCTAHOBKY U BBIMIOTHITH U3MEPEHUS, CIIEAYS MPEATI0KEHHOMY TUIaHy,
(buKcUpOBaTh pe3yNbTaThl MOJTYYEHHONM 3aBHCHUMOCTH B BHUJAE TaOmull U rpaduKoB, JenaTh BHIBOABI 1O
pe3ylbTaTaM HCCle0BaHHUS,

MPOBOANTh KOCBEHHBbIE H3MepeHuss (PU3MUEeCKUMX BeNWYMH (yAelbHas TEMJIOEMKOCTh  BEIECTBa,
COMPOTHUBIIEHUE TMPOBOJHUKA, pabOTa M MOIIHOCTh JJIEKTPUYECKOTO TOKA): IUIAHUPOBATH W3MEPCHHSI,
coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEIysl MPEIOKEHHOW WHCTPYKLUWH, U BBIYUCIATH 3HAYCHHE
BEJIMYUHBI;

coOJro1aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH MpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;
XapaKTepU30BaTh MPUHIIMIBI JEHCTBUS M3YYCHHBIX MPUOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOM Ha HUX
onucaHus (B TOM YHCJE: CHCTeMa OTOIUJICHHS IOMOB, TUTPOMETp, TapoBasi TypOMHa, aMIIEpPMETpP, BOJIBTMETD,
CUETUYHMK DJIEKTPUUYECKOW SHEPTUHU, IIEKTPOOCBETUTENbHBIE MPHUOOPHI, HArpeBaTEIbHBIC AIEKTPONPHUOOPHI
(mpuMepbl), SJIEKTPUUYECKHE MPEIOXPAHUTENTH, 3JIEKTPOMATHUT, JJIEKTPOJBUTATENb IMOCTOSIHHOTO TOKa),
WCIIOJIB3YS 3HAHUS O CBOMCTBAX (PM3UYECKUX SBICHUI U HE0OX0IuMbIe (PU3HUECKHUE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA U U3MEPUTENIbHBIE MPUOOPHI MO CXEMaM M CXEMaTHYHbIM
pucyHkaMm (KHJIKOCTHBIH TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATE]Ib BHYTPEHHETO CTOPAHUS,
ANEKTPOCKOI, PEOCTAT), COCTABIATh CXEMbI NEKTPUUYECKUX IIETMei C MOCIeI0BaTEIbHBIM U MapaljieIbHbIM
COCTMHEHUEM JJIEMEHTOB, pa3linyas YCIOBHBIE 0003HAUCHUS DIIEMEHTOB JICKTPHUSCKUX IICTICH;

MPUBOJAUTH MPUMEPHI (HAXOAUTh WH(MOPMAIIHMIO O MPUMEpax) MPAKTUYECKOTO UCIOJIB30BAHUS (HU3UICCKUX
3HaHUIl B TOBCETHEBHOM KM3HM JUIsl oOecredeHusi Oe30MacHOCTH Npu oOpamieHHuH ¢ npudopamu
TEXHUYECKUMH yCTPONMCTBAMHU, COXPAHEHUS 3/0pOBbS U COOJIOJEHHUS HOPM DKOJIOTHUYECKOTO MOBENEHHUS B
OKpY>Karolleu cpere;

OCYILIECTBIATH MOUCK UH(pOpManu pusndeckoro conepkanus B IHTepHeTe, HA OCHOBE MMEIOLIUXCSI 3SHAHHM
U TmyTéM CpaBHEHHS JOMOJHHUTEIBHBIX HCTOYHUKOB BBIICIATh HWHGOPMAIUIO, KOTOpas SBISETCS
MIPOTHBOPEUYNBOM MITM MOXKET OBITh HEIOCTOBEPHOM;

WCIONIb30BaTh TIPU BBHIMIOJHEHHH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy (U3NYECKOTO
COJIep>KaHusl, CIPaBOYHbIE MaTepuajbl, pecypchl ceTu MHTepHeT, BiageTh MpuéMaMy KOHCIEKTHPOBAHUS
TeKcTa, IpeodpazoBaHus HHGOPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3/71aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIICHMS, 0000111as1 HHGOPMAIIHIO U3 HECKOJIBKUX
HMCTOYHUKOB (PU3NYECKOTO COACPIKAHUS, B TOM UUCIIEC MyOIMYHO MPEACTABIATh PE3yIbTaThl TPOSKTHON WU
HCCIIEIOBATENILCKOU JIEATENIbHOCTH, TPU 3TOM T'PAMOTHO HCMOJIb30BATh M3YYEHHBIM MOHSATHUIHBIN ammapar
Kypca (PU3MKH, COMTPOBOXK/IATH BHICTYIUICHUE TIPE3CHTAIINEH;

MIPY BBIMOJHEHUH YYEOHBIX MPOEKTOB U HCCIEA0BaHUN (PU3NYECKUX MPOIIECCOB pacHpeessiTh 00sI3aHHOCTH
B TPYIIE€ B COOTBETCTBUU C TOCTABJICHHBIMHU 33/J1a4aMU, CIEAWTH 3a BBINIOJHEHUEM IUIaHA NCHCTBUU U
KOPPEKTUPOBATh €ro, aJieKBaTHO OILEHMBaTh COOCTBEHHBIM BKJIAJ B JCSATENBHOCTb TPYIIIbI, BHICTPAUBAThH
KOMMYHHKATUBHOE B3aMMO/ICHCTBHE, MTPOSBIISIS TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI.

K konHmy obOydenusi B 9 Kiacce peIMETHbIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPAXaTh
c(OPMHUPOBAHHOCTH y O0YJAIOIIUXCA YMEHUI:

WCIONBb30BaTh TOHATHS: CHUCTEMa OTCuéra, MaTepualbHas TO4YKa, TPACKTOPUS, OTHOCUTEIbHOCTh
MEXaHUYECKOTO JBIDKEHHUA, JAeopmanus (ympyras, IUIacTHYEcKas), TpPEeHHe, LIEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTD U MEePErpy3KH, IEHTP THKECTH, AOCOTIOTHO TBEPIOE TENO, LIEHTP TIKECTH TBEPIOTO
Tesa, paBHOBECUE, MEXaHUYECKUE KOJeOaHus U BOJHBL, 3BYK, HHOPA3BYK U YIbTPA3BYK, JIEKTPOMAarHUTHbBIE



BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTb, CIIEKTPbl UCIYCKAHUS U
MOTJIOIIEHUS, anb(a, 6eTa- U raMMa-u3ITy4eHHsI, U30TOIIbI, S/IEPHAsi DHEPTreTHKa,

pasnuyarh SBIEHUS (paBHOMEpPHOE M HEPaBHOMEpPHOE MPSMOJIMHEHHOE IBUXKEHHE, PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBUXKEHHE, CBOOOJHOE TMaJeHHE TeJI, PAaBHOMEPHOE J[BWXKEHHE IO OKPYKHOCTH,
B3aMMO/ICIICTBUE Tell, PEaKTUBHOE JABI)KEHHE, KojeOaTelbHOe IBMKEHHE (3aTyXalolllhe U BBIHYXKICHHBIC
Kose0aHus), pPE30HAHC, BOJIHOBOE JIBIDKEHHE, OTPaXXCHHE 3BYKa, MPSIMOJMHEHHOE paclpoCTpaHEeHHUE,
OTpakeHUE U MPEJIOMJIICHIE CBETA, IOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3ioKeHUE OEJI0ro CBeTa B CIIEKTP
U CIIOKEHUE CHEKTPAIbHBIX LIBETOB, JUCIEPCHsS CBETa, €CTECTBEHHAs PaJUOAKTUBHOCTH, BO3HUKHOBEHUE
JUHENYaToro CreKkTpa H3JIy4YeHHs]) MO OMNHCAHMIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEeMOHCTPHPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE,

pacrno3HaBaTh IPOSBICHHE N3YUYEHHBIX (PU3NUECKUX SABJICHUI B OKPYKAIOILIEM MUPE (B TOM YUCIIe PU3NYECKUE
SBJICHUSI B TIPUPOJIC: IPWIMBBI M OTJIUBBI, JABIKEeHHE MaHeT COJIHEYHOM CHUCTEMBbl, PEaKTUBHOE JIBUKCHUE
KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB KHUBOTHBIMH, 3€MJIETPSICEHUE, CECMUYECKUE BOJIHBI, IIyHaMH, 3XO0,
I[BETa TeJl, ONTUYECKHE SBJICHUS B MPUPOJE, OMOIOTHYECKOoe ACHCTBUE BUIUMOTO, YIbTPa(dUOIECTOBOTO U
PEHTTEHOBCKOTO H3JIyY€HUH, €CTECTBEHHBIM pPaIMOAKTHBHBIA (OH, KOCMHUYECKHE Jy4d, PaJUOaKTUBHOE
U3Ty4YEeHUE TPUPOTHBIX MUHEPAJIOB, ICHCTBHE PAAHMOAKTUBHBIX H3IyU€HUI HAa OPraHU3M YeJIOBeKa), IPH ATOM
MEPEBOANTH MPAKTUUCCKYIO 33/1a4y B yU€OHYIO, BBIICTSATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UIECKUX
SIBIICHHI;

OIHCHIBATh U3yUEHHBIE CBOMCTBA Tell U (PU3UYECKUE SBJICHHUS, UCIIONIb3Ys (PU3NUecKHe BETUYUHBI (CPEIHSS U
MT'HOBEHHAs CKOPOCTh TeJla NMPH HEPaBHOMEPHOM [BM)KCHUH, YCKOPEHHUE, NepeMelleHHe, IyTb, YIrJIoBas
CKOpPOCTb, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHe CBOOOIHOTO Ma/IeHNs, BEC Tella, UMITYJIbC
TeNa, UMIYJIbC CHJIBI, MEXaHU4YecKas padoTa W MOIIHOCTb, MOTEHIMANIbHAS YHEPIUs Teja, MOAHATOrO Hal
MOBEPXHOCTHIO 3€MJIM, IOTCHIMANbHAs HSHEPrusi CKATOH MPYXKHUHBI, KUHETUYEeCKas HHEeprus, MOoJHas
MeXaHU4ecKasi PHeprus, Mepuoja W 4YacToTa KojeOaHWi, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOPOCTh CBE€Ta, MOKAa3aTeib MPEIOMJICHHS Cpellbl), MPU OMUCAHUHM MPABWIBHO TPAKTOBaTh (PU3MUECKHIA
CMBICIT UCIIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS U CAWHUIBI (PU3UUYECKUX BEIHYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIME JTAHHYIO (PU3MYECKYI0 BEJIUYHMHY C OPYTMMH BEJIMYHMHAMHU, CTPOUTH TIpadUKU H3YUYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, GU3NYECKUE SIBICHUS U MPOLECCHI, UCIIOIb3Ys 3aKOH COXPaHEHHs SHEPTHUH,
3aKOH BCEMUPHOTO TATOTEHHUS, MPUHIUIT CYIEPIO3UIUN CUJI, TPUHIIUI OTHOCUTENBHOCTU [ anues, 3aKOHbI
HrproToHa, 3aKOH COXpaHEHUS UMITYJbCA, 3aKOHBI OTPAKEHUS M IMPEJIOMIICHUS CBETa, 3aKOHBI COXPAaHEHUS
3apsI0BOTO M MacCOBOT'O YUCEJ IIPH SIIEPHBIX PEaKIUsX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHNPOBKY 3aKOHA
1 3aIlMChIBaTh €r0 MaTEMaTHUYECKOE BBIPAKECHHUE;

OOBSICHATh (PU3UYECKUE IPOLECCHl U CBOWCTBA TEJN, B TOM YHCIE U B KOHTEKCTE CUTYAIMi MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh NMPUUMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 2-3
JIOTHYECKUX IIaroB C OMOPOW Ha 2—3 M3Y4YEHHBIX CBOWCTBA (PU3NUYECKUX SBICHUH, GU3NUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEN;

pemaTh pacuéTHbIE 3aa4H (ONMHUPAIOIIKECcs Ha CUCTEMY U3 2—3 ypaBHEHUIl), UCTIONb3YS 3aKOHBI U (hOPMYIIHI,
CBsI3bIBaIONME (U3NYECKUE BEJIMYMHBI: Ha OCHOBE aHAlM3a YCIOBUS 3ajaud 3alHChIBaTh KPaTKOEe yCIOBHE,
BBISIBIISITh HEAOCTAIOIIUE WM HM30BITOUHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYJIbl, HEOOXOAUMBIE IS
pelleHrs, MPOBOIUTh pacuéThl W OLEHUBATh PEATUCTUYHOCTH IOJTYYEHHOTO 3HaueHus (GU3NIecKoil
BEJIMYHHBI;

pacrno3HaBaTh IpOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIHN (PU3NUECKHX METO/I0B, HUCIIOJIb3Ys ONMCAHUE
UCCIICIOBaHMsI, BBIACIATH MPOBEPSEMOE MPENION0KEHHE, OLEHUBATh MPABMIBHOCTD MOPSAKA MPOBEICHUS
UCCIIEIOBaHMsI, 1eaTh BHIBOJIbI, HHTEPIPETUPOBATEH PE3YyIbTaThl HAOIIOACHH U OMBITOB;

MIPOBOJIUTH OMBITHI IO HAOIOIEHUIO (PU3UUECKUX SBICHUN MU (PU3MUECKUX CBOMCTB Tel (M3y4eHUE BTOPOTO
3akoHa HpioTOHA, 3aKOHA COXpaHEHUS SHEPTUH, 3aBUCUMOCTh IepHo/ia KoJieOaHU TPY>KMHHOTO MasiTHUKA OT
Macchl Ipy3a U KECTKOCTH MPYKUHBI M HE3aBUCHUMOCTb OT aMIUIUTY/Ibl MaJIbIX KOJeOaHUH, MPsIMONIMHEIHOEe
pacnpocTpaHEHHE CBETa, Pa3JIOKEHHUE OEoro CBeTa B CHEKTpP, U3YUEHHE CBOMCTB M300pakeHUs B TIOCKOM
3epKajie U CBOMCTB M300paKeHHsI MPeIMeTa B COOMpAIOIIeH TMH3e, HAOMIOICHNE CIUTOIIHBIX U JTHHEHYATBIX
CIEKTPOB M3JyYEHHUS): CaAMOCTOATEIbHO COOMpaTh YCTAHOBKY M3 HM30BITOYHOTO Habopa 000pyIOBaHWI,
OIMCBIBATH XOJI OTIBITA U €TI0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOJIUTH NMPH HEOOXOAWMOCTH CEpPHUIO MPSAMBIX W3MEPEHUH, ONpEeAeNsas CpelHee 3HaueHHE HU3MEepSIeMOit
BeMYUHBI ((DOKYCHOE pacCTOSHUE COOMpAIoNIe JWH3BI), O0OOCHOBBIBATH BBIOOpP CIIOCO0a HW3MEpPEHHS
(M3MepHUTETHHOrO MPUOOpPa);

MPOBOAUTH HCCIIEIOBAaHUE 3aBUCHUMOCTEH (PU3NYECKMX BEIMYMH C HCIOJIb30BAHMEM MPSIMbBIX H3MEpEHUI
(3aBUCUMOCTb TYTH OT BPEMEHH INpPHU PAaBHOYCKOPEHHOM JBM)XKCHUU O€3 Ha4dabHOW CKOPOCTH, MepHoja
Koje0aHuil MaTeMaTH4eCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPaK€HUS CBETa OT yIya



NaJICHUs] U yria MpesioMJIeHHs OT yrila MaJeHus): IUIAaHUPOBaTh MCCIIEJOBAHUE, CAMOCTOATENBHO COOMPATh
YCTaHOBKY, (PMKCHPOBATH PE3yJIbTAThl MOJyYEHHON 3aBHCUMOCTH (PM3MYECKUX BEIWYMH B BHJE TAOIUI] U
rpaduKoB, JieJ1aTh BEIBOJIbI IO PE3Y/IbTaTaM UCCIIEOBAHUS;

MPOBOJIUTH KOCBEHHBIC H3MEpPEHHs (U3NYECKUX BEIMUMH (CpPEeOHsSsI CKOPOCTh M YCKOpEHHE Tella INpU
PaBHOYCKOPEHHOM JIBUYKEHHUH, YCKOPEHHE CBOOOIHOTO MaIeHUs], )KECTKOCTD MPYKUHBI, KO3 (PUIIUEHT TPEHUS
CKOJIb)KCHUS, MEXaHWYecKass padoTa W MOIIHOCTb, YacTOTa W TEpPHOA KoJNeOaHUN MaTeMaTHYECKOro H
IPY)KUHHOTO MAasTHUKOB, ONTHYECKas CUJIa COOMpPAIOLIEH JMH3bI, PaAMOaKTHBHBIN (DOH): IIAHUPOBATH
U3MEPEHUs, cOOUpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH M3MEPEHHS, CIEAYs MPEeAIOKECHHON
MHCTPYKIIUHU, BEIUUCIIATH 3HAYEHNE BEJTMUUHBI U aHAJIM3UPOBATH MTOJTyYEHHBIE PE3YJIbTaThI C yUETOM 3aJaHHON
IIOIPELIHOCTH U3MEPEHUN;

coOJr01aTh MpaBUiia TEXHUKUA 0€30MaCHOCTH TpH padboTe ¢ 1abopaTopHBIM 000pYI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKH U3YUCHHBIX (DU3UYECKUX MOJIENIEi: MaTepHalibHas TOUKa, a0COIIOTHO TBEPIOE
TEJO, TOYEUYHbI MCTOYHMK CBETa, JydY, TOHKas JIMH3A, IJAaHETapHas MOJENb aToMa, HYKJIOHHas MOJEIb
aTOMHOTO s171pa;

XapaKTepu30BaTh MPUHIMIIBI ACHCTBUS U3yYEHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOICTB C ONMOPOH Ha MX
OIKCaHMs (B TOM YHCIIE: CIIUJOMETP, JATYUKH ITOJIOKEHUS, PACCTOSIHUS U YCKOPEHHUS, PAKeTa, 3X0JIO0T, OUKH,
HepucKor, (oroannapar, ONTHYECKUE CBETOBOBI, CIIEKTPOCKOII, T03UMETpP, KaMepa BunbcoHna), Hcronb3ys
3HaHUS O CBOMCTBaX (PU3UUECKUX SBJICHUIA U HEOOXOaUMBbIe (pU3HUECKUE 3aKOHOMEPHOCTH;

UCIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PHCYHKH H3YYEHHBIX TEXHHYECKHUX YCTPOMCTB, HU3MEPUTEIIBHBIX
npuOOPOB U TEXHOJIOTUYECKHUX MPOLIECCOB MPU PEIICHUH Y4eOHO-TPAKTUUECKUX 3a]1a4, ONTHYECKUE CXEMBI
111 IOCTPOEHUS N300paKEHUI B IUNIOCKOM 3epKajie U cOOMparoliel JIMH3E;

IPUBOAUTH NMPHUMEPH! (HAXOAUTh WH(POPMAIMIO O MPUMEpax) MPAKTHUECKOTO HCIIOJIb30BAHUS (PU3NIECKUX
3HAHUN B TIOBCEHEBHOW JKM3HU I oOecredeHusi 0e30macHOCTH TpH OOpalleHud C MpudopaMu |
TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHHUS 370POBbS U COOJIOACHUS HOPM JKOJIOTMYECKOTO MOBEICHHS B
OKpY>Kalolleu cpere;

OCYIIECTBIATH MOUCK MH(POpMaIUH (pU3NYecKoro cojaepxanusa B IHTepHeTe, caMOCTOATENbHO (HOPMYIHPYS
MOMCKOBBIN 3aNpoc, HAXOAUTh IYTH ONPEAENCHHs TOCTOBEPHOCTH MOIY4YEHHOW HMH(OpMAaIMM Ha OCHOBE
UMEIOLUXCS 3HAHUM U JONOJIHUTENNBHBIX HCTOUHUKOB;

UCIOJb30BaTh IPH BBHINOJIHEHUH YUYEOHBIX 3aJaHUil Hay4YHO-NOMYJSIPHYIO JIUTEpaTypy (QHU3NYECKOro
COJIep’KaHus, CIPaBOYHBIE MaTepUaibl, pecypchl ceTh MHTepHET, BiageTh NpUEMaMU KOHCIEKTHPOBAHMUS
TeKCTa, MpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/laBaTh COOCTBEHHBIC NHUCHMEHHBIE M YCTHBIC COOOIICHHMS Ha OCHOBE HMH(OpMAIM M3 HECKOJIbKUX
UCTOYHHUKOB  (PU3NYECKOTO COAEp)KaHUS, MyOJUYHO MPEACTABJIATh pPE3yJbTaTbl IPOEKTHOH MU
HCCIIEA0BATENIBCKON EATEIbHOCTH, IIPA 3TOM I'PaMOTHO HCIIOJIB30BaTh W3Y4YCHHBIM IOHATUMHBINA anmapar
U3y4aeMoro pasjena (U3MKM U CONPOBOXKIATh BBICTYIUICHHE MpPE3eHTalUed ¢ y4éToM OCOOEHHOCTEH
ayJTUTOPUU CBEPCTHUKOB.



3. TemaTuveckoe MJIAHUPOBAHNE, B TOM YHCJIE C y4eTOM padoyeil NporpaMMbl BOCIIUTAHUS C
YKa3aHHEM KOJIM4YeCTBA 4YaCOB, 0TBOJAUMBIX HA OCBOEHHE KAKA0il TeMbl

7 KJIACC
No HaunmenoBanue pa3ienoB u TeMm KomudectBo || DnexTpoHHbIe (LU POBHIC)
n/n IIPOrPaMMBI 4acoB o0pa3oBaTeNbHbIE PECyPChI

Bcero

|Pa311e.11 1. ®u3uka u eé poJib B MO3HAHUYU OKPYKAKIIEro MUPa ‘

1.1 ||®usuka - Hayka 0 IPUPOJIE 2 bubnuoteka [JOK
https://m.edsoo.ru/7f416194
1.2 ||Pusmyeckue BEIUUNHBI 2 bubmunorexa LIOK
https://m.edsoo.ru/7f416194
1.3 ||[EcTecTBeHHOHay4YHBI METOJ] TO3HAHUS 2 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
|I/IToro o pazneny || 6 || ‘
|Pa311e.11 2. [lepBoHaya/ibHbIE CBEJIECHUS O CTPOEHHH BelleCTBA |H
2.1  ||CtpoeHue BemiecTBa 1 bubnmoreka [JOK
https://m.eds00.1u/7f416194 |||
2.2 JIBr>xeHne 1 B3aMMOICHCTBUE YaCTHII 2 but6mmoreka [IOK
BEIIECTBA https://m.edsoo.ru/7f416194 |||
2.3  ||ArperatHble COCTOSIHUS BEIIECTBA 2 bubnmoreka [JOK
https://m.edso0.ru/7f416194 |||
|I/IToro o pazneny || 5 || H
|Pa3ue.11 3. JIBU:KeHUE ¥ B3aUMO/IeCTBHE TeJ |H
3.1 MexaHn4eckoe ABUKEHHUE 3 bubmoreka [{OK
https://m.edso0.ru/7f416194 |||
3.2  |[MuHepuwms, Macca, IIIOTHOCTh 4 bu6mmoreka [IOK
https://m.edso00.ru/7f416194 |||
3.3 Cuia. Bunpe! cun 14 but6mmoreka [IOK
https://m.edso0.ru/7f416194 |||
|I/IT0ro 10 pazzeny || 21 || H
|Pa3ue.11 4. laBjieHue TBEPABIX TeJl, dKUAKOCTEH U ra3oB |H
4.1 Hasnenue. [lepegaua naBneHus 3 bu6mmoreka [IOK
TBEPABIMU TEIIAMU, KUJKOCTSIMH U Ta3aMu https://m.edsoo0.ru/7f416194 |||
4.2 ||[daBieHuE KUIKOCTH 5 bubnuoreka [{OK
https://m.edso0.ru/7f416194 |||
4.3  ||AtMocdepHOe naBiIcHUE 6 bubnuoteka [JOK
https://m.edso00.ru/7f416194 |||
4.4  ||JleficTBHE )XKUIKOCTH M Ta3a HA 7 bu6mmoreka [IOK
NOrpyXEHHOE B HUX TEJIO https://m.edso00.ru/7f416194 |||
|I/IT0ro 110 pa3zeiy || 21 || H
|Pa3ue.11 5. PaGoTa 1 MOIIHOCTH. JHEPrus |H
5.1 Pabora 1 MomIHOCTH 3 but6mmoreka [IOK
https://m.edsoo.ru/7f416194 |||
5.2 |[IpocTbie MEexaHU3MBI 5 bubnmoreka [JOK
https://m.edso0.ru/7f416194 |||
5.3 |[MexaHuueckas SHEprus 4 bubnuoteka [JOK
https://m.edso00.ru/7f416194 |||

Hroro no pasaeny ” 12 ” H
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Ne HaunmenoBanue pa3nenos u tem Konudectso || Dnekrponnbie (udpoBbIe)
/T MIPOTPaMMBI 4acoB 00paszoBaTeNbHBIC PECYPCHI
Bcero
|Pe3epBHoe BpeMs || 3 || |H
OBIIEE KOJIMYECTBO YACOB I10 68
[TPO'PAMME
8 KVIACC
Ne n/mt HaunmenoBanue pa3zneinos u tem Komuuectso || Dnekrponusie (1udpoBbIe)
MIPOrpaMMBbI 4acoB o0Opa3oBaTeNbHbIE PECYPCHI
Bcero
|Pa3ue.11 1. TensioBbI€ SIBJICHHS ‘
1.1 CrpoeHnue u CBOICTBa BElIECTBA 7 bubnmoreka [JOK
https://m.edsoo.ru/7f4181ce
1.2 TeroBbie IPOLECCHI 21 but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
|I/IToro 10 pasjeny H 28 || ‘

|Pa311e.11 2. DyleKTpUYeCKHE U MATHUTHBIE SIBJICHUSI

I

2.1 DIIEKTPUYECKUE 3apsiibl. 3apSKEHHbBIC 7 bubmuoreka [JOK
Tella U UX B3aNMOJICHCTBHE https://m.edsoo.ru/7f4181ce |||
2.2 |IloCTOSITHHBIN AIEKTPUUECKUNA TOK 20 bubmuoteka [JOK
https://m.edsoo.ru/7f4181ce |||
2.3 MarHuTHBIC SIBJICHUS 6 bubmunorexa LIOK
https://m.edsoo.ru/7f4181ce |||
24 DJIEKTpOMarHuTHasT WHIYKIHS 4 but6mmoreka [IOK
https://m.edsoo.ru/7f4181ce |||
|I/IToro 10 pasjeny H 37 || H
|P63€pBHOG BpeMsl H 3 || |H
OBIIEE KOJIMYECTBO YACOB I10 68
[TPOI'PAMME
9 KJIACC
Ne |[HaumeHnoBanue pa3zzenoB u TeM nporpammsl|| KomamuecTso || nekrponusie (1udpoBbie)
/T 4acoB 00paszoBaTenbHBIC PECYPCHI
Bceero
Pa3nen 1. Mexannuyeckue siBJeHHS ‘
1.1 |[MexaHu4eckoe IBMKCHUE U CIIOCOOKI €0 10 Bbubnmuoreka [JOK
OTIMCAaHMS https://m.edsoo.ru/7f41a4a
6
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Ne |[HaumeHnoBanue pa3zzenoB u TeM nporpammsl|| KomaruecTso || OnekrponHusie (1udpoBbie)
/T 4acoB 00paszoBaTenbHBIC PECYPCHI
Bcero
1.2 |[B3ammopeiicTBHE TEl 20 Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a4a
6
1.3 |[3akoHBI cOXpaHEHUs 10 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a
6
|I/IT0ro 110 pas3jeny H 40 H ‘
|Pa311e.11 2. Mexanu4eckue Koj1e0aHus ¥ BOJIHbI ‘
2.1 ||Mexannueckue KojieOaHHUs 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
2.2 |MexaHu4ecKHe BOIHBI. 3BYK 8 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6
|I/IT0ro 10 pasjeny H 15 H ‘

|Pa3ue.11 3. DJIeKTPOMATHUTHOE T0JI¢ ¥ 3JIEKTPOMATHUTHBIE BOJIHbI

I

I

3.1 ||9nexTpoMarHUuTHOE MOJIE U 6 bubmmoreka [JOK
AJICKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7t41a4a6

|I/IT0ro 10 pasjeny H 6 H ‘

|Pa3ue.11 4. CBeTOBLIE IBJICHUS

4.1 ||3akoHBI paclipoCTpaHEHHUSI CBETA 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6|||

4.2 ||JIuH3bI ¥ ONTHYECKHUE PUOOPHI 6 bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6|||

4.3 ||Paznoxenue 6eoro cBeTa B CIIEKTP 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

|I/IT0ro 110 pas3jeny H 15 H ‘

|Pa3ue.11 5. KBanToBbBIC ABJICHUA

5.1 ||UcnyckaHue u mOTJIoneHue CBETa aTOMOM 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6|||

5.2 ||CtpoeHnue aTOMHOTO sipa 6 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6|||

5.3 ||SlnepHbIe peakunun 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6|||

|I/IToro 10 pasjeny H 17 H ‘

|Pa311e.11 6. [loBTOpHUTEILHO-0000 AU MOTYJIb

6.1 |[[loBTopenue n 0600IICHHE COAEPIKAHMS 9 bu6mmoreka [IOK

Kypca ¢u3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
|I/IToro 10 pasjeny H 9 H
OBIIEE KOJIMYECTBO HACOB I10 102

[NTPOTPAMME
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