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1.IlosicHUTEILHAS 3aIHCKA

Pabouass mporpamma ocHoBHOTO o61iero oopazoanus MBOY «COI Ne33» no yuebHOMY
npeamery «@Pusuka» pa3zpaboTraHa Ha OCHOBE TpeOoBaHuil DenepanbHOTO TOCYIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHAApPTa OCHOBHOTO 0OIIero 00pa30BaHUs, YTBEPXKIEHHOTO INPUKA30M
Munuctepcta npocsenieHust Poccuiickoit @enepanuu ot 31.05.2021r Ne 286 (3aperucrpupoBan
MunucrepctBom toctuniuu Poccutickoit ®@enepaunu 05 07 2021 r Ne 64100), Ha ocHOBe
MPUMEPHOH OCHOBHOW 0O0pa30BaTeNbHON NPOTrpaMMBbl OCHOBHOTO 00miero oOpa3oBaHmUs,
olI0OpeHHOH pemeHneM (GeneparbHOTO yIeOHO-METOAMYECKOTO OOBEAUHEHUS M0 OO0IIeMy
oOpazoBanmio ot  Nel/22 or 18.03.2022 r., nmpumepHO# pabodell Mporpammbl, 0J00pEHHOMH
pemeHreM (eneparbHOro yd4eOHO-METOUYECKOr0 OOBEMHEHHUSI 10 00pa30BaHUIO, MPOTOKOI
3/21 o1 27.09.2021r., OcHOBHO# 00pa3oBaTEIHLHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa3oBaHUs
MBOY «Cpennsiss obuieoOpazoBarenbHast mkoiga Ne 33» r. Kamyru, yrBepkaeHHON MpHUKa30oM
mupekropa mkosbl oT 30.05.2022 mpukazom Ne 77, yueOHO- METOAMYECKOTO KOMILJIEKTA IO
penakiuen A.B. [leppimkuna.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O [IPEAMETA «®U31KA»

Kypc o¢usukum — cucremMooOpasyronuii uis e€CTeCTBEHHOHAYYHBIX YYEOHBIX TPEIMETOB,
MTOCKOJIbKY (PH3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHHUH, M3y4aeMbIX XUMUEH,
ouosorueit, actpoHomMued u gusndeckoil reorpadueii. Puznka — 3TO MpeIMET, KOTOPHIM He
TOJIbKO BHOCHT OCHOBHOM BKJIJ B €CTECTBEHHOHAYJYHYIO KapTHHY MHUpa, HO M TPEIOCTABIISET
HanOoJiee sICHbIE 00pa3Ibl MPUMEHEHHUSI HAYyYHOTO METOJa MO3HaHUs, T.€. Croco0a MOTydeHHs
JOCTOBEPHBIX 3HaHUHN 0 Mupe. Hakonen, ¢pusnka — 3T0 IpeaMeT, KOTOPBIA HapsAIy ¢ APYrUMU
€CTECTBEHHOHAayYHbIMH IpeIMeTaMH JIOJDKEH JaTh [IKOJbHHUKAM MpeJcTaBieHue o0
YBJIEKATEIbHOCTH HAayYHOTO HCCIEIOBAHUS U PAJOCTH CAMOCTOSITEIbHOTO OTKPBITHUS HOBOTO
3HAHMUSL.

Opna 13 TJIaBHBIX 33124 (PU3nuecKoro oOpa3oBaHMs B CTPYKType o01iero oopa3oBaHusi COCTOUT
B ()OPMUPOBAHUU €CTECTBEHHOHAYYHOI TPAaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOW Macchl
00y4Jarommxcsi, KOTOpble B JaJbHEHIIEM OYyIyT 3aHAThl B CaMBIX pa3HO OOpa3HBIX cdepax
nestenbHOCTH. HO He MeHee Ba)KHOM 3a7aueil SBJIIETCS BBISBICHUE U MOJrOTOBKA TATaHTIUBBIX
MOJIOZBIX JIFOJCH [ TpOoAOJDKEeHUss oOpa3oBaHHs M JaibHelmedl mnpodeccuoHaabHOM
NeSITEIbHOCTH B 00JIACTU €CTECTBEHHOHAYYHBIX MCCIEAOBAHUM M CO3JaHUU HOBBIX TE€XHOJIOTHIA.
CornacHo MPUHATOMY B MEXIyHApOJIHOM cOOOIIecTBE ompeseneHuto, «EcrecTBeHHOHAayYHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKa 3aHMMAaTh AKTHUBHYIO TPaXJAHCKYIO MO3HIIHMIO IO
OOLIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMHM HayKaMHU, U €0 TOTOBHOCTh
MHTEPECOBAThCS €CTECTBEHHOHAYYHBIMU HJIesiMU. HaydyHO T'paMOTHBIH YENOBEK CTPEMHTCA
y4acTBOBaTh B apryMEHTHUPOBAHHOM OOCYXICHHH MpOOJieM, OTHOCSIIMXCS K €CTECTBEHHBIM
HayKaM M TEXHOJIOTHUSIM, YTO TpeOyeT OT HETOo CIeAYIOIINX KOMIETEHTHOCTEH:

1. Hay4YHO OOBSCHSTH SIBIICHUS,

2. OIICHUBATh U TIOHUMATh 0COOCHHOCTH HayYHOT'O UCCIICIOBAHHUS,

3. HMHTEPIPETUPOBATH JIAHHBIE U HCIOJIH30BaTh HAYUHBIE NOKA3aTENbCTBA VI MOTYICHHS
BBIBOJIOB.

N3yuenne GpU3MKU ciocoOHO BHECTH pelIarolinii BKJIaa B (POPMUPOBAHUE €CTECTBEHHOHAYUHOM
I'PaMOTHOCTH 00YYaIOIIUXCSL.

HEJIM N3YYEHNA YYEBHOTI'O ITPEJIMETA «®U3UKA»

Lenu nzyuenns GpU3NKK Ha ypoBHE OCHOBHOTO 00I1ero oopasoBanus onpeaeneHs! B Konuenmuu
npernojaBaHus yueOHoro npenmera «dusuka» B 00pa3oBaTenbHBIX opranuzanusax Poccuiickoii
denepany, peaNnu3yOIUX OCHOBHBIE 00IIe00pa30BaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHON



pemenneM Komtermn MuHnucreperBa npocsenienust Poccuiickoit denepanum, npotokos ot 3
nexaops 2019 r. Ne [TK-4BH.
Lenu n3ydyenus: GU3MKU:

. npuoOpeTeHne  MHTEpeca M CTpeMJIeHHs  OOy4alommxcs K HaydYHOMY
W3YYEHHIO TPHUPOJIBI, PAa3BUTHE WX WHTEIUICKTYaJbHBIX U TBOPUECKHX CIIOCOOHOCTEIH;

. pa3BUTHE TPEACTABICHUH O HAy4YHOM METOAE TIO3HaHUs ©  (HOpMHUpOBaHHE
MCCIIEI0OBATENILCKOTO OTHOIIECHUS K OKPYKAIOIINM SIBIICHUSIM;

. (dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3y4YEHHs] OCHOB CTPOCHHS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

. (dbopmMupoBaHHe MPEACTABICHUNA O POJIM (HU3UKU Uil Pa3sBUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

. pa3BUTHE TPEICTABIEHUH O BO3MOXHBIX cdepax Oyayuieil mnpodeccuoHanIbHOM

NESITeIbHOCTH, CBSI3aHHOM C (U3MKOM, NOJArOTOBKAa K JajbHEHIIeMy OOy4eHHI0 B 3TOM
HaIlpaBJICHUU.

JlocTmkeHne ATUX 1eJiel Ha ypOBHE OCHOBHOTO 00111eT0 00pa30BaHUs 00€CTIeUnBACTCS PEIICHHEM
CIICYIOIINX 3a]1a4:

. MPHOOpETEHNE 3HAHUKA O JIUCKPETHOM CTPOCHHH BEIECTBA, O MEXaHUYECCKHX, TEIUIOBBIX,
AIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSIX;

. MPHOOpETEHNE YMEHHUH OTIUCHIBATH M OOBSACHATH (PU3UUCCKHE SIBJICHUS C UCTIOJB30BAHUEM
MOJTy4Y€HHBIX 3HAHUI;

. OCBOCHHE METOJIOB pEUICHHUs TMPOCTEUIIMX pacYETHBIX 3a/ad C HCIOJIb30BaHUEM
(buznyeckux MoJenei, TBOPUECKUX U MPAaKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

. pa3BUTHE YMEHHI HAOIIOAATh NPUPOIHBIE SBJICHUS U BBIMOIHATH ONBITHI, TAOOPAaTOPHbBIE
paboThI U AKCIIEPUMEHTAIbHbIE UCCIIEOBAHMSI C UCTIOJIB30BAaHUEM U3MEPUTEIbHBIX IPHOOPOB;

. OCBOEHHE TPHUEMOB paboOThl ¢ HWHPOpManKer (QU3NYECKOro CcoAep)KaHus, BKIIOUas

WHPOPMAIIMIO O COBPEMEHHBIX NOCTIDKEHHSIX (DM3WKH; aHAIM3 M KPUTUYECKOEC OIICHHMBAHHE
nHpopMaluu;

. 3HaKOMCTBO cO chepaMu npo(ecCHOHAIBHOW JIEATEIIbHOCTH, CBSI3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3HUECKON HAYKH.



2.MecT0 yueOHOro0 npeaMera B yueOHOM ILIaHe.

Pusnka 7 KJaacc 8 ki1acc 9 KJacc
Kon-Bo yacoB B 2 2 3
HEZEII0
Kou-Bo yacoB B rox 68 68 99
[Ipomexyrounas Tect Tect -
UTOrOBast
aTTecranus
Kon-Bo 6 7 7
KOHTPOJIBHBIX
pabot
CucremMa OILEHOK Otmerku oT 1 10 5 Otmerku oT 1 10 5 Otmerku or 1 10 5
JInyHOCTHBIE CpopmupoBannocts | ChopmupoBanHocTs | ChopMHUPOBaHHOCTh
pe3yabTaThl Ha OCHOBE Ha OCHOBE Ha OCHOBE

JIMarHOCTUKH JMarHOCTHKHU JIMarHOCTHKHU
Metanpeamernsle | ChopmupoBanHocTh | ChopmupoBanHocTh | ChHhopMUpOBaHHOCTH
pe3yabTaThl Ha OCHOBE Ha OCHOBE Ha OCHOBE

JTMarHOCTUKH JTMarHOCTHKHU JIMarHOCTHKHU




3. Coaep:xanue yueOHOro npeamera «Ouzuka»

7 KJIIACC

Paznes 1. @u3uka 1 e€ posib B NO3HAHUM OKPY/KAKOLIEro MUpa

dusznka — Hayka O MPHUPOJE, M3ydaeT (U3NYECKHE SIBJICHUSA: MEXaHWYECKHE, TEIJIOBBIC,
JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWYMHBL. 3mepenue ¢usuueckux BenuunH. DuU3NYECKHe MPUOOPHI.
[TorpemHocTs U3MepeHnid. MexayHapoiHas CUCTEMA €AMHULL.

Kak ¢u3uka u apyrue ecteCTBEeHHbIC HAyKH M3Y4aloT MpHpoy. EcTecTBeHHOHAYYHBIN METO]
[IO3HAHUs: Ha0JII0/IEHUE, TIOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABUKEHHUE TUIIOTE3, SKCIIEPUMEHT 110
MIPOBEpKE TUIOTE3, OOBsICHEHHE HaOM0gaeMoro siBineHus. OnucaHue (U3NYECKUX SIBICHUH C
IIOMOIIIBIO MOJIEIIEH.

JdeMoHcTpanuu

1. MexaHnyeckue, TEIIoBbIe, SJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE SIBICHUSI.

2. @uznyeckue NpuOOPbl U Mpoleaypa MPSMBIX HW3MEPEHUN AaHAJIOTOBBIM U LH(PPOBBIM
prudopoMm.

JlabopaTopHbie paéoThl U ONBITHI

1. Onpenenenuie LeHbI I€IEHMS IIKaJIbl U3MEPUTENILHOTO Mpudopa.

2. I3mepeHne pacCTOSIHUM.

3. N3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.

4. Onpenenenre pa3MepoB MaJbIX TEJl.

5. W3mepenue Temmeparypbl NpH TIOMOIIM JKUIKOCTHOTO TEPMOMETpa U JaTdyuKa
TEeMIIepaTyphbl.

6. IIpoBeneHue nccine10BaHus M0 MPOBEPKE TMITOTE3bI: AATBHOCTD MMOJIETA IApUKa, MILIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

Pasznen 2. [lepBoHayaibHbIe CBeICHUS 0 CTPOEHUM BelllecTBA

Crpoenue BelecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. OMbIThI, JOKa3bIBAKOIINE JUCKPETHOE
cTpoeHue BemecTBa. OnbIThI, T0Ka3bIBAIONIUE JUCKPETHOE CTPOCHHE BEILIECTBA.

JBmkenue dactul BemiecTBa. CBs3b CKOPOCTU JABWXKEHHSI YaCTHUI[ C TEMIEpaTypou.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperaTtHple  COCTOSIHMSI ~ BEIECTBA: CTPOEHUE Tra30B, IKUIAKOCTEH U TBEPABIX
(kpucTaymuinueckux) Teia. B3auMocBs3p MexAy CBOMCTBAMHU BELIECTB B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U HUX aTOMHOMOJEKYISIpHBIM cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BO/JIbl. B3aMOCBS3b MEX/1y CBOMCTBAMU BEILLECTB B PA3HBIX arperaTHbIX COCTOSIHUSX U UX aTOM-
HOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperatHbIX COCTOSHMM BOJbl. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

JdeMoHcTpanun

1. HabmoneHne OpOyHOBCKOTO JIBUKEHHUSL.

2. HaGmonenue nuddysuu.

3. HaOmionenue sBneHUi, OOBICHSIOMIMXCS NPUTSHDKEHUEM WM OTTAJIKUBAHUEM YaCTHIL
BEILIECTB.

JlabopaTopHbie padoThI U ONBITHI

1. Onenka quaMeTrpa aToMa METOJIOM PSJIOB (C MCIONIb30BaHUEM (oTorpaduit).

2. OnbIThl O HAOJIIOIEHUIO TEIIOBOTO PACIIUPEHHs Ta30B.

3. OnbIThl 0 OOHAPYKEHUIO JEUCTBUS CHIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3znea 3. /IBuskeHue u B3aUMOAeHCTBUM

Mexannueckoe nBHKeHHE. PaBHOMepHOE U HepaBHOMEpHOE JBHkeHHE. CkopocTs. CpenHss
CKOPOCTb [P HEPABHOMEPHOM JBMKEHHH. PacuéTr myTu u BpeMeHM ABWKEHUs. PaBHOMEpHOE U
HepaBHOMepHoe nBmkeHHe. CkopocTb. CpenHss CKOpPOCTb IPU HEPAaBHOMEPHOM JIBUYKEHUH.
Pacuér nmytu ¥ BpeMEeHH JABUKCHUS.



SIBnenue nHepuMy. 3aKOH HHEpLUMHU. B3auMozeiicTBre Ten Kak IpUuYrMHa U3MEHEHUSI CKOPOCTH
IBYOKEHMs Tesl. Macca kak Mepa uHepTHOCTH Tena. IlnmoTHocThs BemecTBa. CBsA3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3auMoaencTBus ten. Cuna ynpyroctu u 3akoH I'yka. M3mepenue
CHWJIBI C IOMOIIBIO AUHAMOMETpA. SIBJICHHE TATOTEHUS U cuia TskecTH. Cuiia TSKECTH Ha APYrux
mwia"erax (MC). Bec tena. HeBecomocts. CiiokeHH€ CHII, HANPaBICHHBIX MO OJHOW MHPSAMOM.
PaBnoaelictByromast cui. Cuna TpeHus. TpeHue CKOJIbXEHUs U TPEHUE MoKos. TpeHue B mpupoie
u texauke (MC).

JdeMoHcTpanuu

1. HabnromeHne MeXaHU4eCKOTO IBHKCHHUS Tela.

2. VI3mepeHune CKOpOCTH NMPSAMOJIUHEHHOTO JBUKECHHUSL.

3. HabGntoieHue siBJeHUsI HHEPIUH.

4. HaGnroneHne n3MEeHEHUs: CKOPOCTH NP B3aUMOJICHCTBUY Tell.

5. CpaBHeHHE Macc TI0 B3aUMOJICHCTBHUIO TEJL.

6. Cro>xeHue Cuil, HalpaBJIEHHbBIX 110 OJJHON MPSIMOH.

JlabopaTopHbie paéoThl U ONBITHI

1. OnpeneneHne CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapHKa B JKUIKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOUJIS U T. 11.).

2. OmnpeneneHue cpeiHeld CKOPOCTH CKOJBXKEHHS Opycka WIM IapuKa MO HaKJIOHHOU
MJIOCKOCTH.

3. Onpenenenune MIOTHOCTH TBEPIOTO TeA.

4. OnbIThl, AEMOHCTPUPYIOUINE 3aBUCUMOCTh pacTsDKeHUs (Iedopmaryu) NpyxKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OnbITel, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHMSI CKOJBXXEHHUS OT Beca Tela U
XapaKTepa CONMPUKACAOIINXCS TOBEPXHOCTEM.

Pasznen 4. /laBjienne TBEPABIX TeJl, )KMIAKOCTEH U ra30B

JaBnenue. CriocoObl YMEHBIIICHUSI W YBEIMYCHHS JaBiieHHs. JlaBieHue raza. 3aBUCHMOCTD
JaBJICHUA ra3a oT 00béMa, Temiieparypsl. [lepenaya naBiaenust TBEPABIMU TeIaMHU, )KUIKOCTIMH U
razamu. 3akoH llackans. IIHeBMaTmyeckne MamvHbL. 3aBUCUMOCTH JIABJICHUS KUIKOCTH OT
rnyounbsl.  [wapocratmueckuit  mapamokc. CooOmaromiuecss  cocyabl.  ['mapaBnuueckue
MEXaHU3MBI.

Atmocdepa 3emun u armocdepHoe aaBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3IYIIHOM
o6onoukn 3emau. OnbiTr Toppuyennu. M3mepenue aTrmMochepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMOc(epHOro JaBJIeHHS OT BBICOTHI HaJl YypoBHeM Mops. [lpubGopbl i u3MepeHUs
aTMOC(EpHOTO JTaBJICHHUS.

JleiicTBHE KUAKOCTU U raza Ha MOrpyXEHHOE B HUX Teso. BriTankuBaromias (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

JdeMoHcTpanun

1. 3aBUCHMOCTD JaBJ€HUS ra3a OT TEMIEPATYPHI.

2. Ilepenaya naBiieHUS )KUAKOCTBIO U Ta30M.

3. CooOmiaroruecst COCy/pl.

4. I'mppaBanueckuii mpecc.

5. IlposiBienue necTBUs aTMOC(EPHOTO AaBICHHUS.

6. 3aBUCUMOCTb BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTH Teja U IMIIOTHOCTH
KUIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOLIEH CHUJIbI BECY BHITECHEHHOM KUJKOCTH.

8. YcnoBue niaBaHMs TeN: IUIABaHUE WIK NOTPYKEHHUE TENl B 3aBUCUMOCTH OT COOTHOILIEHUS
IJIOTHOCTEN TeNa U )KUIKOCTH.

JlabopaTopHbie padoThI U ONBITHI

1. UccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YACTH
Tena.

2. OnpeneneHne BHITAIKUBAIOLIEN CUIIBL, JEUCTBYIOUIEH HA TEJO0, MOTPYKEHHOE B )KUIKOCTD.



3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUIIBI, IEHCTBYIOLIEH HA TEJIO B KUJIKOCTH, OT
MAacChl Tea.

4. OnbITHl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHUJIBI, ICHCTBYIOLEH HA TEJIO
B KHJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KHUJIKOCTh YaCTH TeJa U OT TNIOTHOCTH JKUIKOCTH.

5. KoHcTpynpoBaHue apeomeTpa HIM KOHCTPYMPOBAHHME JIOAKM U OIpeIclIeHHe €€
rpy30I0AbEMHOCTH.

Pa3nen 5. PaGora u MomHOCTh. JHEprus

Mexannueckasi padota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJ0K, HAKJIOHHAs IUIOCKOCTbh. IIpaBuiio paBHOBecHs pblyara.
[Ipumenenue mnpaBuiaa paBHOBeCHs pblyara K OJoKy. «3oisioToe mnpaBuio» mexaHuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocTbie MeXaHM3MBI B OBITY M TEXHUKE.

Mexannueckasa s>Heprus. Kunetnueckas M nmoTeHuMaibHas sHeprud. [IpeBpaiieHue oaHOro
BH/JIa MEXaHUYECKOW SHEPTUM B IpYroi. 3aKOH COXPAHEHHUS SHEPTUU B MEXaHUKE.

JdeMoHcTpauuu

[Ipumepbl IPOCTHIX MEXAHU3MOB

JlabopaTopHbie paéoThl U ONBITHI

1. Onpenenenre paboThl CUIIBI TPEHUSI TPU PABHOMEPHOM JIBUYKEHUU Te€JIa [0 TOPU30HTAIbHON
MTOBEPXHOCTH.

2. HccnenoBaHne yciIOBUIM paBHOBECHS pblyara.

3. U3mepenue KII/] HakIOHHOM MIOCKOCTH.

4. N3yueHune 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTUH.

8 KUIIACC

Pa3nen 1. TenuioBble siBJIeHUS

Mogenu TBEPAOro, XKUIKOTO M Ta3000pa3HOTO COCTOSHWHN BemecTBa. Kpucrammmdeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE TMOJIOKEHUHN
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauumBaHME U KalWULIPHBIE sBJIEHUS. TermnoBoe
pacuIMpeHme U CKaTue.

Temmneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS YaCTHULL.

Buayrpennsis sHepruss CrocoObl W3MEHEHHS] BHYTPEHHEH OHEPTHH: TeIvionepenaya |
coBepuieHre paboThl. Buapl Terionepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, H3JIyUYEHUE.

KonuuectBo TerminoTel. YaenabHas TEIJIOEMKOCTh BEIIECTBA. TeMIOOOMEH W TeIioBOe
paBHOBECHE. VYpaBHeHue TEIJIOBOTO Oananca. [1naBnenue
Y OTBEpJICBaHUE KPUCTANIMYECKUX BEIIECTB. YAenbHas Tersora miasienus. [lapooOpasoBanue
n xouaeHcarus. Mcnapenme (MC). Kumenue. YnuenpHas TeIuioTa mapooOpa3oBaHUs. 3aBH-
CUMOCTb TEMIEPATyphl KUIEHHS OT aTMOC(HEPHOTO AaBiieHus. BiaxkHOCTh Bo3ayXxa.

DHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Tpunnune! padote! TernoBsix apurateneid. KITJ[ ternoBoro neurarens. Tennossie iBUraTenu
U 3amura okpyxatomieit cpeasl (MC). 3akoH coXpaHEeHHs U MPEBPAILEHUS] SHEPTUU B TETIIOBBIX
nporeccax (MC).

JdeMoHcTpanun

1. HabmoneHne OpOyHOBCKOTO JIBUKEHUS
. Habnronenue muddysun
. HaGnronenue siBneHMi cMaunBaHus M KalWIIISIPHBIX SBJICHUN
. Habnroenue TennoBoro pacuimpeHus e
. I3MeHeHue naBneHus ra3a npu M3MEeHEeHUH 00bEMa M HarpeBaHUM MIIH OXJIAXKAECHUU
. [IpaBuna n3mMepeHus TeMepaTypbl
. Bunel Tennonepenaun
. OxnaXx7eHre npu COBEPLICHUH pabOTHI
. HarpeBanue npu coBepiieHnr paboThl BHEIIHUMH CHIIaMHU
10. CpaBHEHHE TEMIOEMKOCTEN pa3IMYHbIX BELIECTB
11. HabmroneHre KUMeHust
12 .Hab6intoieHre NoCTOSIHCTBA TeMIIepaTyphl MPH TIaBIEHUH
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13. Mopenu TerIoBbIX ABUTATENICH

JlabopaTopHbie paGoThbl U ONBITHI

1. OnbITHI IO 0OHAPY)KCHHUIO NEHCTBUS CHUIJT MOJICKYJISIPHOTO TIPUTSKECHUS

2. OnbITHI IO BBIPALMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM UJIU caxapa

3. OnbITH IO HAOMIOICHHUIO TEIUIOBOTO PACHIMPEHUS I'a30B, )KUIKOCTEH U TBEPIBIX T

4. OmnpeneneHue AaBJICHHS BO3yXa B OaJUTOHE IINPUILIA

5. OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUSI BO3[yXa OT €ro 00bEéMa U HarpeBaHUs
WM OXJIAXKICHUS

6. IlpoBepka THMOTE3bl JIMHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJOMKa JKUAKOCTH B
TEPMOMETPUUECKOM TPYOKE OT TeMIIepaTyphl

7. HaGmonenne n3MeHeH!s BHYTPEHHEH YHEPTuu Tella B pe3ysIbTaTe TeIuIonepeaad u padoThl
BHEIIIHUX CHUJI

8. UccnenoBaHue sBJI€HUS TEINIOOOMEHA MPY CMEIIMBAHUN XOJIOIHOM U Topsiuel BOIbI

9. OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM IPU TEMJIO0OMEHE C HArpPEThIM
METAJUTMYECKUM AITUHIPOM

10. Onpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npoliecca UCapeHust

12. Onpenenenne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa

13. Onpenenenue yeapHON TEMIOTHI IUIABICHUS JIbJa

Pa3znes 2. DiiekTpryeckne U MAarHUTHbIE SIBJICHUSI

OnexTpusanus Ten. J[Ba poaa 3IeKTpUUECKUX 3apsAaoB. B3anmonelcTBue 3apsyKEHHBIX Tell.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TET OT BEJTUYMHBI 3apsJ0B U
PacCTOSHUS MEXAY TEeJIaMHu).

DnekTpuyeckoe mose. Hanpssk€HHOCTh 3nekTpudeckoro mnoJis. [IpuHumn cynepno3unuun
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM yPOBHE).

Hocutenu snexrpuueckux 3apsiaoB. DIEMEHTAPHBIN 3JIEKTpUYeCKuil 3apsaa. CTpoeHue atoMa.
[TpoBOIHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DJIEKTPUYECKUIT TOK. YCJOBUSI CYIIECTBOBAHUS DJIEKTPUYECKOrO0 TOKa. MCTOYHUKH
ITOCTOSTHHOTO TOKA. [HerictBus ANEKTPUUECKOTO
TOKa (TEIJIOBOE, XMMHUYECKOe, MAarHUTHOE). DIEKTPUYECKUM TOK B KMJIKOCTSX U ra3ax.

DnexTpuueckas nemnb. Cuia Toka. DiekTpruueckoe HanpsbkeHue. ConpoTHBICHKE TPOBOIHHUKA.
VYaensHOE compoTHBJIEHHE BemlecTBa. 3akoH Oma ans ydactka uenu. IlocnenoBarenbHoe U
napajuieIbHOe COeAMHEHNE TIPOBOIHUKOB.

PaboTa 1 MOIITHOCTP JIEKTPUUYECKOTO TOKA. 3akoH J[oyns— JleHma. DneKkTpudecKue 1enu u
MOTpeOUTENN dIEKTPUUECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTosiHHBIE MarHuThl. B3auMoneicTBHE TNOCTOSHHBIX MAarHUTOB. MarHuTHOE TMoJe.
MarnuTHO€ noJie 3eMJIM U €ro 3HaueHHe JiIs Ku3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe noJie
ANIEKTPUYECKOro Toka. [I[puMeHeHue 31eKTpOMarHuToB B TeXHUKE. J[eficTBUE MarHUTHOTO MOJIs
HAa TMPOBOJHUK C TOKOM. OJEKTPOABHUraTelb MOCTOSHHOTO TokKa. Mcmonb3oBaHue
AIIEKTPOIBUTaTeNel B TEXHUYECKUX YCTPOICTBAX M HA TPAHCIIOPTE.

Onbitet ®apanes.  SIBnenuwe  snekTpoMarHUTHOM — mHAykuuu. IlpaBuno  Jlenna.
OnektporeHepatop. CrnocoObl TOMYyYEHHUS JIEKTPUYECKOW HHEPruu. ODIEKTPOCTAHIIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

JdeMoHcTpanuu
DneKkTpu3alys Tell
JIBa poJia 3JIEKTPUUECKHUX 3aps/I0B U B3aUMOJCUCTBUE 3aPSKEHHBIX Tell
YCeTpOUCTBO U IEHCTBUE DIEKTPOCKOTIA
DneKkTpocTaTH4ecKasi MHIYKIUS
3aKOH COXpaHEHHMS SJIEKTPUUYECKUX 3apsAI0B
[IpoBOAHUMKY U TUATEKTPUKH
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUUYECKOTO OIS
HcToyHnKY MOCTOSIHHOTO TOKA
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9. /[leiicTBuUs NEKTPUIECKOTO TOKA
10. DyekTpUUecKuil TOK B )KUIAKOCTH
11. I'a30BbI#1 pa3psig
12. 3mepenue cuiibl TOKa aMIepMeTpOM
13. 3MepeHue 3IeKTpUYECKOro HAIPSHKEHUST BOJIBTMETPOM
14. Peoctar 1 Mara3uH CONpOTHUBIIEHUI
15. B3aumoeiicTBre MOCTOSHHBIX MarHUTOB
16. MoaenupoBaHre HEBO3MOXKHOCTH pa3/I€JI€HUsI [T0JIFOCOB MarHUTa
17. MoaenupoBaHue MarHUTHBIX M0JIEH OCTOSIHHBIX MarHUTOB
18. OmbIT Dpcrena
19. MaruuTHOE€ 1oJie ToKa. DJIEeKTPOMarHuT
20. JlelicTBHe€ MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM
21 DnexTpoBUTaTeNb NOCTOSIHHOTO TOKA
22. UccnenoBanue sSIBIICHUS SJIEKTPOMArHUTHOM UHTYKITUU
23. Onbitel dapanes
24. 3aBUCUMOCTh HalpaBJICHUS UHYKIIMOHHOTO TOKa OT YCJOBHI €ro BO3HUKHOBEHHUS
25. DeKTporeHepaTop MOCTOSTHHOTO TOKa
JlabopaTopHble paGoThl U ONBITHI
OnpIThI 10 HAOTIOACHUIO SJIEKTPU3AINH TNl HHIYKIUEH U PH COTPUKOCHOBEHUH
HccnenoBanue nefcTBUS JIEKTPUUECKOTO MOJIS HA MPOBOJIHUKH U JUDJIEKTPUKU
CoOopxka u mpoBepKa pabOThI AMEKTPUIECKOH MM MOCTOSHHOTO TOKA
N3mepenue u perynupoBaHHe CUJIbI TOKa
N3mepenue u peryaupoBaHue HampsbKeHUs
HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, MAYILETO Y€pe3 PE3UCTOp, OT COINPOTHUBICHHUS
PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE
7. OmnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb 3JIEKTPUUYECKOTO CONPOTUBIIEHUS MPOBOJAHUKA
OT €ro JUIMHBI, IUIOLA/IU TIONEPEYHOI0 CEUYEHHs U MaTepuana
8. IlpoBepka mpaBuia CIIOKEHUS HANPSKEHUH MPHU MOCIEI0BATEIBHOM COEAWHEHHH JIBYX
PE3UCTOPOB
9. IlpoBepka npaBuiia isl CUIbI TOKA MPH NAPAICIIBHOM COEIMHEHUH PE3UCTOPOB
10. Onpenenenue paboThl IEKTPUUIECKOTO TOKA, UAYIIET0 YePE3 PEe3UCTOP
11. Onpenenenue MOIHOCTH 3JEKTPUUECKOTO TOKA, BBIAEISIEMOMN Ha pe3ucTope
12. VccnenoBaHue 3aBUCUMOCTH CHJIBI TOKa, MIYLIETO Yepe3 JaMIOYKY, OT HalpspKEHUs Ha
Heu
13. Onpenenenue KII/] narpeBaresns
14. UccnenoBanue MarHUTHOT'O B3aUMOJIEHCTBHUS TOCTOSIHHBIX MarHUTOB
15. 3yueHre MarHuTHOTO MOJIsl TIOCTOSTHHBIX MarHUTOB IPU UX 00BEIMHEHUN U pa3feieHun
16. UccnenoBanue 1eicTBUS IIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY
17. OnbIThl, 1EMOHCTPUPYIOIIUE 3aBUCUMOCTb CHMJIbl B3aUMOJCHCTBHS KaTYyIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HalpaBJICHUs TOKA B KaTyILKe
18. N3yuenue neiicTBUs MarHUTHOT'O MOJIsl HA IIPOBOJAHUK C TOKOM
19. KonctpyupoBanue u u3ydeHue paOOTHI 3JIEKTPOJBUTATEIS
20. U3mepenne KIIJ[ anekTpoaBUraTenbHON YCTAHOBKU
21. OmpITBl MO UCCIENIOBAaHMUIO SIBJICHUS DJIEKTPOMATHUTHOM MHIYKLIMHU: HCCIe0OBaHHUE
M3MEHEHHH 3Ha4eHUs M HalpaBJIeHUs1 UHIYKIIMOHHOTO TOKA.
9 KJIACC
Pazgen 1. Mexanuveckue siBJICHUS
Mexannueckoe nBuxkeHue. MarepuanbHasg Touka. Cucrema otcuéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBI)KEHUs. PaBHOMEpHOe mpsMoyMHENHOe JBMKeHHe. HepaBHomepHoe
npsMosvHeiiHoe nBmxkeHue. CpelqHsst ¥ MIHOBEHHash CKOPOCTh Tejla NpPH HEpaBHOMEPHOM
JIBMDKEHUH.
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VYckopenue. PaBHOoyckopeHHOe mpsiMoiuHenHoe aBmxkeHue. CBoOoaHoe majeHue. OMbIThI
lNanunes.

PaBHOMepHOE nBMXKEHHE TO OKpyx)HOCTH. [lepwon m wactota oOpamieHus. JlunelHas u
yrioBasi CKopocTu. LleHTpocTpeMUTENbHOE YCKOPEHUE.

IlepBbiii 3akoH Hprorona. Bropoit 3akon Herorona. Tperuit 3akon Herotona. IIpumHnumn
CYIEPIO3UINH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUS CKOJIBKEHHUS, CHJIa TPEHUSI TTOKOS,
JPYTUe BUBI TPEHUSL.

Cuna TsDKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpeHHe cBOOOAHOrO najieHus. JBkenue
wianeT Bokpyr Cousinua (MC). [lepBas kocMuueckasi ckopocTs. HeBecoMoCTh 1 IEperpys3Ku.

PaBHOBecue marepuanbHOU TOUYKU. AOCOIIOTHO TBEpAOE Teno. PaBHOBecHe TBEPAOTO Teja C
3aKpEIUIEHHOM OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTu.

Nmnynec Tena. U3menenne ummynbca. MMmynbc cuiibl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeaktuBnoe nemxenue (MC).

Mexannyeckast pabota u MOITHOCTh. PaboTa cui TsxkecTH, ynpyroctu, TpeHust CBsi3b SHEpruu
u padotsl [loTeHnmanbHas SHEPrHs Tema, MOJAHATOr0 HaJl IOBEPXHOCThIO 3eMiH. [loTeHnmanbHas
sHeprus ckatoil npyxxunbsl. Kunernueckas sueprus. Teopema 0 KHUHETUYECKOW YHEPIUU. 3aKOH
COXPAaHEHHUS MEXaHUYECKOH SHEPTHH.

JdeMoHcTpanuu

1. HaGmronenne MexaHU4EeCKOTO JBUKEHUS Tella OTHOCUTEIBLHO Pa3HBIX Tell OTCUETA

2. CpaBHeHUE MyTeH U TPACKTOPHUH JABYKCHUS OJTHOTO M TOTO JK€ TeJIa OTHOCHTEIBHO Pa3HBIX
TeJI OTCUYETA

3. M3mepeHne CKOPOCTH M YCKOPEHHUS IPSIMOJIMHEWHOTO JIBM)KCHHS

4. UccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JBMXKEHUS

5. HaGmronenue aBuKeHUs Teja MO OKPY>KHOCTH

6. HabOmoieHne MexaHW4eCKHUX SIBJICHHUM, MPOUCXOAIINX B cucTeMe oTcuéTa «Temexka» mpu
€€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUHN OTHOCUTEIBHO KaOMHeTa (PU3UKU

7. 3aBUCHMOCTH YCKOPEHHSI Te€JIa OT MacChl TeJla M ICHCTBYIONICH Ha HETO CHIIBI

8. HaGmrogenue paBeHCTBA CUJT TIPU B3aUMOJICHCTBUH TEI

9. M3mMmeHeHue Beca Tela Mpu YCKOPEHHOM JBHXKEHUU

10.Ilepenaya umiynbca Mpy B3aUMOICUCTBUM TEJ

11.IIpeoOpazoBaHus YHEPTUN TTPH B3AUMOICHCTBUH TEIl

12.CoxpaHeHnue UMIyJabca MpU HEYIPYTroM B3aUMOJICUCTBUU

13.CoxpaHeHue uMITyJabca pu adCOTIOTHO YIIPYTrOM B3aUMOACHCTBUH

14.HabmroneHne peakTHBHOTO JIBHDKCHHS

15.CoxpaHeHre MEXaHHYECKON YHEPTUU ITPH CBOOOTHOM MaJICHUH

16. CoxpaneHne MEXaHUYECKOW SHEPTUH NPU ABMKEHUU TeJIa MO ICUCTBUEM IPYKUHBI

JlaGopaTopHblie padoThbI H ONBITHI

1. KoHctpyupoBaHHe TpakTa i pa3roHa U JalbHEHIIero paBHOMEPHOTO ABMKEHUS [IapUKa
WJIU TEJEKKU

2. OmpegeneHnue cpeiaHeld CKOPOCTH CKOJBKEHHS OpycKa WM JBHM)KCHHS IIapuKa I10
HAaKJIOHHOM IJIOCKOCTH

3. OrmpeneneHne ycKOpeHHs Tejda MNpPU PaBHOYCKOPEHHOM JIBIXKEHHWU II0 HAKIOHHOMN
MIJIOCKOCTH

4. VccnemoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHH MpPU PAaBHOYCKOPEHHOM JBHKEHUU 0Oe3
Ha4aJIbHOU CKOPOCTH

5. TlpoBepka ruUmoTe3bl: €cau MPH PAaBHOYCKOPEHHOM ABWKEHUU 0€3 HAa4aabHOW CKOPOCTH
MYTH OTHOCSITCSL KaK psAJl HEUETHBIX YHMCEJl, TO COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHH OJIMHA-
KOBBI

6. HMccrnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHHSI OT CHJIBI HOPMAJILHOTO JTABJICHUS

7. Ompenenenue k03((UIEHTa TPEHUS CKOJIbKEHUS

8. Omnpenenenue KECTKOCTU MPYKUHBI



9. Onpenenenue pabOTHI CHIIBI TPEHUS ITPU PABHOMEPHOM JIBUYKCHHH TEJIA IO TOPU3OHTAIBHOM
IIOBEPXHOCTHU

10.0Onpenenenne pabOTBl CUJIBI  YOPYTOCTH TIPH TOABEME Tpy3a C HUCIHOJIb30BaHUEM
HETOIBM)KHOTO U TIOJIBMYKHOTO OJIOKOB

11.M3yueHne 3aKOHa COXPAHEHUS SHEPTUU

Paznen 2. Mexannueckue KoJ1e0aHHUS M BOJIHBI

KonebarenpHoe napmwkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHWH: MEpUOJ, YacToTa,
aMIMTyna. MareMatudeckuil M NPYKMHHBIM MaATHHUKU. IIpeBpaiieHue »dHEprum Impu
KoJIe0aTenbHOM JIBIDKEHHMH. 3aTyxaromue Kojiebanusi. BoinyxkneHHble Kosiebanus. Pe3onanc.
Mexannyeckue BoJHBL. CBOMCTBAa MeXaHMUYeCKUX BOJH. [Ipo N10JIbHBIE U MONEPEYHBIE BOJIHBI.
JUlnHa BOJIHBI U CKOPOCTb €€ pacupoCTpaHEHHs. MexaHHuecKue BOJHBI B TBEPAOM TellE,
cericmuueckue BosHbI (MC).

3Byk. ['poMKOCTh 3ByKa 1 BeIcOTa ToHa. OTpakeHue 3Byka. IH(Qpa3ByK U yIbTpa3ByK.

JdeMoHcTpanuu

1. HaGmonienue xosneGaHuil Te o] 1eHCTBUEM CUJIBI TSHKECTH U CUIIbI YIPYTOCTH

2. HaGnronenue xoneOaHuil rpy3a Ha HUTH U Ha TIPY>KHUHE

3. HabGnroieHue BBIHYKIEHHBIX KOJIE0aHHI U pe30HaHca

4. PactipocTpaHeHH€e MPOJOIbHBIX U MONEPEYHBIX BOJH (HA MOJIEIIH)

5. HabnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOThI

6. AKyCTHYECKHI pe30HaHC

JlabopaTopHble paGoThl U ONBITHI

1. OnpeneneHue 4acTOThI U Meproaa KoJieOaHW MaTEMaTUYECKOTO MasiTHUKA

2. OnpezneneHune 4acTOThl U NepHoa KoJeOaHU MPY>KMHHOTO MasgTHHUKA

3. HUccnenoBanue 3aBUCHMOCTH NIEpUOA KOJIeOaHHH MOABEIIEHHOTO K HUTH Ipy3a OT JUTHHBI
HUTHU

4. VccnenoBanre 3aBUCHMOCTH TIEpPHO/Ia KOJIeOaHW MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a

5. IlpoBepka HE3aBHUCUMOCTH TIEpHOJa KOJeOaHWil T'py3a, MOJBEIICHHOTO K HUTH, OT MacChl
rpysa

6. OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD NEepro/ia KOJeOaHUN MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a U KECTKOCTH MPY>KUHBI

7. U3mepenue ycKOpeHUs cBOOOTHOTO MaJAeHUS

Pa3znes 3. DiieKTPOMATrHUTHOE 10JI€ M JIEKTPOMATHUTHBIE BOJHBI

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMarHuTHbIe BOJHBI. CBOMCTBA AJMIEKTPOMArHUTHBIX BOJH
[Ikana 37eKTpOMarHUTHBIX BOJIH. MCcrOb30BaHue 3JIEKTPOMAarHUTHBIX BOJIH IS COTOBOI CBSI3U.

DnexkTpoMarHuTHas mpupojaa ceera. CKkopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.

JdeMoHcTpanun

1. CBoiicTBa 31MEKTPOMArHUTHBIX BOJIH

2. BoyiHOBbIE CBOMCTBA CBETA

JlabopaTopHblie padoThbI H ONBITHI

1. 3ydenue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa

Paznen 4. CBeToBbBIC SIBJIEHUS

JIygeBass mopnenb cBerta. Mcrounuku cera. llpsAMonnHelHOE pacnpoCTpaHEHHE CBETA.
3armenus Connua u JIynel. Otpaxkenue cseta. [Inmockoe 3epkano. 3aKOH OTpakKeHMsI CBETA.

IIpenomnenue cBeta. 3akOH mpenoMieHHUs cBera. [lolHOE BHyTpeHHee OTpak€HUE CBETA.
Hcnosp30BaHNe NOJHOTO BHYTPEHHETO OTPAXXEHHs B ONTHYECKUX CBETOBOJAX.

JIunza. Xox mydeit B nmuH3e. OnTHyeckas cucreMa (oToarmnapata, MUKPOCKOTa U TelecKomna
(MC). I'na3 kak onTuyeckas cuctema. bim3opykocTs ¥ JalTbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. OnbiTel HptoToHa. CoKeHHE CNIEKTPaJbHBIX IIBETOB.
Hucnepcus caerta.

JdeMoHcTpanuu

1. TpsiMonuHeHOE pacpoCcTpaHEeHHE CBETa.

2. OtpaxeHue cBeTa.



[Toyuenue n300pakeHUIA B IIIOCKOM, BOTHYTOM H BBITTYKIIOM 3€pKaJiax.
IIpenomiienue ceera.

OrnTuyeckuii CBETOBO/I.

Xon jtyueit B coOuparomiei Junse.

XoJ Jlydel B pacCenBaroLeH JIMH3E.

[Nomy4yenne n300paKeHU C MOMOIIBIO JIMH3.

9. IlpunHnmn aercTBus GoToanmapara, MUKPOCKOIIA M TEIECKOTIA.

10.Monens rnasa.

11.Pa3noxeHue 6e10ro cBeTa B CHEKTP.

12.IToryuenue 6e10T0 CBEeTa MPH CIOKESHUH CBETA PA3HBIX I[BETOB.

JlabopaTopHble paGoThI U ONBITHI

1. UccnenoBanue 3aBUCHMOCTH yIJIa OTPA)KEHUSI CBETOBOTO JIyda OT yrija MaJieHusl.

2. V3ydyeHue xapakTepUCTHK N300pakKeHUsl IpeMETa B IIIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCHMOCTH Yrila MPEIOMIIEHHS CBETOBOIO Jy4a OT yrja MaJeHHs Ha
IPaHULIE «BO3yX—CTEKIION.

4. Tlomyuenue n300paxeHU C TOMOIIBbIO COOMPAOIIEH JIMH3BI

5. Onpenenenrie POKYCHOTO PACCTOSTHUS U ONTHYECKOM CHIIBI CO OMparomieit JTUH3HI.

6. OMBITHI IO Pa3JI0KEHUIO 0€JI0Tr0 CBETA B CIIEKTP.

7. ONBITHI IO BOCIPUATHIO I[BETA MPEAMETOB IIPU UX HAONIOIEHUN Yepe3 LIBETOBbIE (DUIIbTPHI.

Pa3znen 5. KBanToBbI€ sIBJICHUS

OmneiTel Pezepdopna u mmanerapHas mojaenb aroma. Mogens aroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHeluaTeie ClIEKTPHI.

PannoaktuBHOCTH. Anb(a, 6eta u ramman3inydeHus. CTpoeHue aroMHOTO siapa. HykimoHHas
MOJIENIb aTOMHOTO sA1ipa. M30TOms!I.

PannoaktuBHele npeBpamenus. [lepuon nomypacnana aTOMHBIX s1IEp.

SnepHbie peaknuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U MACCOBOTO YHCEN. JHEPTrusl CBS3U
aTOMHBIX saep. CBsA3b Macchl M 3HEpruu. Peakunu cuHTesa U aeneHus saep. MctouHuku sHeprun
Comnna u 3831 (MC).

SAnepuas suepretuka. JIeicTBUS paaOaKTUBHBIX H3JIYYCHUH Ha skuBbIe opranu3mMel (MC).

JdemoHcTpauuu

1. CriexTphl U3JIy4eHUS U MOTJIOMICHUS.

2. CrexTphl pa3iuyHbIX Ta30B.

3. CnexTp BOJ0poO/a.

4. HabGmoieHne TpekoB B kamepe Buibcona.

5. PabGoTa cuéTunka HOHU3UPYIOITUX U3TyUYECHUH.

6. Perucrpanus n3nydeHus: IpUpOJHbIX MUHEPAJIOB U ITPOTYKTOB.

JlabopaTopHblie padoThbI H ONBITHI

1. HabmroieHne CITONMIHBIX U IMHEHYATHIX CIEKTPOB U3ITydeHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHE HHEPrUM YACTHIBI MO TOP MO3HOMY MyTH (IO
dhoTorpadusim).

3. U3mepenue paaroakTuBHOTO (OHA.

IoBTOpPHTENBLHO-00001IAOIINI MOLYIb

[ToBTOpUTENBEHO-0000IIAIONIMI MOAYIL MpEAHA3HAYEH JJI CHUCTeMaTH3allMu U 0000IeHus
IIPEIMETHOTO COJIEP>KAHMSI U OTIbITA JAEATENbHOCTH, MPUOOPETEHHOTO MPH U3YUYEHUH BCETO Kypca
¢u3uKy, a Takke JUIg NOArOTOBKH K OCHOBHOMY IOCYJapCTBEHHOMY 3K3aMEHY IO (pU3HMKE JUIs
oOyyaromuxcs, BEIOPaBIINX 3TOT y4eOHBINH MpeaMeT.

IIpu n3y4eHnn JaHHOTO MOYJISl PEAM3YIOTCA U CUCTEMATU3UPYIOTCS BUBI IEATENBHOCTH, Ha
OCHOBE KOTOPBIX 00eCeuynBaeTCsl JOCTUKEHNE MPEAMETHBIX U METAIIPEIMETHBIX IIAHUPYEMbIX
pe3yabTaToB 00ydeHus, (popMUpYETCS eCTeCTBEHHO-Hay4Hasi TPAMOTHOCTh: OCBOGHHE HAyYHBIX
METOJIOB MCCIIEJIOBAHUS SIBJICHUN NPUPOJBl W TEXHHUKH, OBJAJICHHE YMEHUSMHU OOBICHATH
¢u3nyeckue SBJICHUS, NPUMEHsSI MOJydeHHbIE 3HAHWSA, pelIaTh 3a7ayd, B TOM 4YHCIeE
KAauEeCTBEHHBIE U DKCIIEPUMEHTAJIbHBIE.

NG A~W



[TpuHIMIHATEHO ESATEIBPHOCTHBIA XapakTep JAaHHOTO pa3Jielia pealu3yeTcs 3a CUET TOro, 4To
y4JalmueCd BBIIIOJHAKOT 3a/laHKA, B KOTOPBIX UM IMPEAJIaracTcs:

e  Ha OCHOBE MOJYYEHHBIX 3HAHWHU PAcIO3HABATh U HAYYHO OOBACHATH (PU3NUCCKUE SIBICHHS
B OKpY)KaroIel MPUPOe U IOBCETHEBHOM KU3HH;

° HCII0JIb30BATh HAYYHBIC MCTO/JAbI UCCICIOBAHUSA (1)I/I3I/I‘-IGCKI/IX SIBJICHI/Ifl, B TOM 4YUCJIC I
MMPOBEPKU TUIIOTE3 U MOJTYUCHUS TCOPETUICCKUX BBIBOAOB,

° 00BACHSITH Hay4YHBbIC OCHOBBI HanOoJIee BAKHBIX I[OCTI/DKGHI/Iﬁ COBPEMCHHBIX TGXHOJIOFI/If/'I,
HaIpuMeEp, NPaKTUUICCKOro MCIIO0JIb30BaHUA Pa3JIMYHbIX HCTOYHHMKOB SHCPIruM Ha OCHOBC 3aKOHA
MMpeBpaliCHus 1 COXpaHCHHA BCCX U3BCCTHBIX BUJIOB SHCPIHH.

Kaxmass ®3 TeM JaHHOTO pas3/ena BKJIIOYACT AKCIIEPHUMEHTAIBHOE HCCIIEIOBAHHE
oOoOmatoniero xapakrepa. Pasien 3aBepmiaeTcs mpoBEACHUEM ITUArHOCTUYECKON U OLIEHOYHOM
paboTHI 32 KypC OCHOBHOM IIKOJIBI.



4. Ilnanupyembie pe3yJIbTAThl 0CBOEHUS Y4eOHOro npeamera « Dusuka»

JIMUHOCTHBIE PE3YJIbTATHBI

Ilampuomuueckoe 6ocnumanue:

e  TMPOSBIICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (hHU3HUECKOM
HayKH;

e  I[ICHHOCTHOE OTHOIIEHHUE K JTOCTHXKCHHUSIM POCCHUMCKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxoeHo-HpaecmeeHHoe 60cnumanue:

e  TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJIEHUM OOIIECTBEHHO-3HAYUMBIX U STUYECKUX
po0JIeM, CBS3aHHBIX C TPAKTHYCCKUM MTPUMEHEHUEM JIOCTHKCHHUN (DU3HKWY;

e  OCO3HAHHME BXHOCTHU MOPAIBHO-ITUUYECKUX MPUHIIUIIOB B ICSITEIHHOCTH YUEHOTO.

Icmemuueckoe ocnumanue:

e  BOCHPUSTHE ICTETUUYECKHUX KAuyeCTB (PU3UUECKONW HAYKU: €€ TapMOHUYHOTO MOCTPOECHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH.

Ilennocmu nayunozo noznanus:

e  OCO3HAHHME IEHHOCTH (PU3NYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHWS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHENIIEH COCTABIISIFOLIEN KYJIbTYpBI;

e  pa3BUTHE HAYYHOU JTFOO03HATEIHLHOCTH, UHTEPECA K MCCIIET0BATEIBCKON ACITEIHHOCTH.

Dopmuposanue Kyibmypsl 300p06ba U IMOYUOHATLHO20 OJ1A20NOYUUA:

e  OCO3HAHHWE IIEHHOCTH 0€30macHOTO o0pa3a XKM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BAKHOCTH MPABHJI 0€3011aCHOTO MOBEACHUS Ha TPAHCTIOPTE, HA JIOPOTaX, C AICKTPUICCKUM
Y TETJIOBBIM 00OPY/IOBAHHEM B JOMAIITHUX YCIOBUSX;

e cOpMHPOBAHHOCTH HaBbIKa pedIieKCHH, MPU3HAHKE CBOETO MpaBa Ha OMMUOKY U TaKOTO
)Ke TIpaBa y Apyroro 4yeioBeKa.

Tpyooesoe socnumanue:

e AKTHMBHOEC YYacTHE B PCIICHHH MPAKTUYCCKUX 3a7ad (B paMKax CEMbH, IIKOJBI, TOPOa,
Kpast) TEXHOJIOTHYECKOH U COIMATbHOM HANIPABJICHHOCTH, TPEOYIONINX B TOM YHCIIE U PUBNUECKUX
3HAHHI;

e  HHTEpPEC K MPAKTHYECKOMY H3Y4YEHHUIO MpOodecCuid, CBA3aHHBIX C (PU3UKOH.

DKonozuueckoe eocnumanue:

e OpHCGHTAIlMA HAa NpPUMEHEHHE (U3MYECKUX 3HAHUU I PEIICHWs 3ajad B 00acTu
OKpYXarlolenl cpeipl, MIaHUPOBAHHUS TOCTYIIKOB U OIIEHKH WX BO3MOXHBIX TOCIICICTBUMA IS
OKPYXKaIOIEeH CpeJibl;

e  OCO3HaHHE TJ00ATBHOTO XapaKTepa IKOJOTHYECKUX IMPOOJIeM U MyTEeH MX PEIICHHMS.

Aoanmauyus 00y4aouezoca K U3MeHAI0WUMCA YC106UAM COUUATbHOU U RPUPOOHOTL CPEObl:

e MOTPeOHOCTh BO B3aUMOJICKCTBUU IIPH BBHINIOJHCHUH WCCIICIOBAHUN W IPOCKTOB
(bu3nyecKoil HaNpPaBJICHHOCTH, OTKPBHITOCTh OMBITY M 3HAHUSIM JIPYTHX;

e  TOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO NEeSTeNbHOCTb;

e mOTpeOHOCT, B (POPMHUPOBAHMH HOBBIX 3HAHWM, B TOM uucie (OPMYIUPOBAThH
WJIeH, TIOHSTHS, THUIIOTE3bl O (DU3MYECKUX OOBEKTaxX W SBJICHUSX;

e 0CO3HaHME JePHUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

e  TUIAHHPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3UUECKUX 3HAHUM;

e  CTpEeMIJICHUE aHATM3UPOBATH U BBISBIISATH B3aUMOCBSI3U MPUPOIbI, 0OIIECTBA K IKOHOMUKH,
B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHU;

e OIICHKAa CBOMX JCHCTBUUA C YYETOM BIMSHHUS Ha OKPYKAIOMIYIO CpPEy, BO3MOXKHBIX
rI100aTbHBIX TOCIEICTBUH.

METAIIPEJIMETHBIE PE3YJIbTATDBI

YHuBepcaibHbIe IO3HABATE/IbHbIC ACHCTBUA

ba3oBble Joruveckue 1ecTBus:

e  BBISBIATH M XapaKTePU30BaTh CYIIECTBEHHBIE MMPU3HAKH OOBEKTOB (SIBICHUH);



e  YCTaHaBIHMBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(UKAIIUN, OCHOBAHUS 51 0000IIeHNS 1
CpaBHEHHS;

e  BBIABIAITH 3aKOHOMEPHOCTH M NPOTHBOPEYHS B pacCMaTpHUBAaeMbIX (pakTax, MaHHBIX U
HAOJIOICHUSAX, OTHOCALINXCS K (PU3UUECKUM SIBIICHHSIM;

e  BBIABIAITH NMPUYMHHO-CIICICTBCHHBIC CBS3UM MNPH H3YUYCHHH (U3WYECKUX SBICHHNA H
MIPOIIECCOB; /IENATh BBIBOJBI C UCTIOIH30BAHNUEM JICAYKTUBHBIX U MHAYKTUBHBIX YMO3AKITIOUEHHH,
BBIIBUTATh THIIOTE3bI O B3aUMOCBS3IX (PHU3UIECKUX BEIUYHH;

e CaMOCTOSITENILHO BBIOMpPATh CHOCOO pemieHust yueOHoi (usnueckoii 3amaun (CpaBHEHHE
HECKOJIbKUX BAapHAHTOB PEIICHHs, BBIOOp HamOoJiee MOAXOJIIEr0 C Y4ETOM CaMOCTOSTEILHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3zoBble ucciaenoBareibckue 1eHCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK UCCIIENOBATEIbCKHI HHCTPYMEHT MMO3HAHMS,

e  TIPOBOJHTH IO CAMOCTOSITEIIHHO COCTABJIEHHOMY IIJIAHY OIIBIT, HECIOXKHBINA (pr3ndeckuii
HKCTIEPUMEHT, HeOOBIIIOE NCCIIe0BaHNe (PU3MUECKOTO SBICHUS;

e  OIICHMBATh HA NMPHUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIHUIO, MOJYYCHHYIO B XOJ€
WCCIIEIOBAHUS UJTH SKCTICPUMEHTA,;

e CaMOCTOSTENFHO (hOpMYyIHPOBATh 000OIIEHNS U BBIBOJIBI TIO PE3yIbTaTaM MPOBEAEHHOTO
HaOJFO/IEHUS, OTIBITA, UCCIICAOBAHIS,

e  TIPOTHO3MPOBATH BO3MOXKHOE JalbHEWIIee pa3BUTHE (U3NYECKUX IMPOIIECCOB, a TAKKE
BBIJIBUTATh MIPE/IIOIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHSIX M KOHTEKCTAX.

PadoTa ¢ undopmanmeii:

e TIPUMEHSTH pa3IMYHBIE METOMbI, WHCTPYMEHTHI W 3allpoChl TMpPH IOWCKE W OTOOpE
nH(pOpMaLUY WIH JaHHBIX ¢ YYETOM MPEAIOKEeHHON yueOHO! (r3nueckoit 3a1a4u;

e  AHANM3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HH(OPMALMIO Pa3IMUHBIX
BUJIOB M (POPM TpeACTaBICHUS;

e  CaMOCTOATENILHO BBIOMpATh ONTHUMAJIbHYIO (OpMYy TpeacTaBleHUS HHPOPMAIHMH U
WUTIOCTPUPOBAThH PEIIaeMble 33Jlauid HECJIOKHBIMU CXEMaMH, AUarpaMMaMiy, UHOU rpadukoi u
NX KOMOMHAIINAMU.

YHuBepcaibHble KOMMYHHMKATHBHbBIE 1efiCTBUS

OO0uenne:

e B Xoje oOcyXIeHHs yueOHOro MaTepuana, pe3yabTaToB J1a00paTOPHBIX padOT U MPOEKTOB
3alaBaTh ~ BONPOCHl IO  CYHIECTBY OOCYXJaeMOoil  TeMbl U  BBICKAa3bIBaThb  HUJEH,
HalleJICHHBIE Ha pellIeHre 3a]]au U Mo yiep KaHne OJlarokeaareaIbHOCTH OOIIeHHUS,

e  CONOCTaBISTH CBOM CYXKACHHUS C CYKICHUSMU JPYTMX YYaCTHHUKOB JHalora,
oOHapyXHBaTh pa3IMn4yKle U CXOJCTBO MO3UIHII;

e  BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

e NyONMYHO  MPEACTABIATH  PE3yJAbTaThl  BBIMOJHEHHOTO  (U3UYECKOTO  OIbITa
(3KcTiepuMeHTa, UCCIIeI0BaHUs, POCKTA).

CoBMecTHas1 1eSITeILHOCTD (COTPYIHHUYECTBO):

e  TOHMMATh U MCMOJH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIWBUIYaIbHOU pabOTHI Mpu
pElIeHUH KOHKPETHON (hPU3HUecKoil mpoOiIeMbl;

e TpUHUMATh LEJIM COBMECTHOM JeATENBbHOCTH, OPraHU30BBIBATH JAEUCTBUS MO €€
JOCTH)KEHHUIO: paclpesiesiaTh pojii, 00CYyKJaTh MPOLECChl U Pe3ylbTaThl COBMECTHOM PabOThI;
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

e  BBINOJIHATH CBOI 4YacTb pabOThI, JOCTUTas KadyeCTBEHHOIO pe3yibTaTa IO CBOEMY
HaMpPaBJICHUIO U KOOPJIUHHUPYS CBOU JACUCTBUS C JPYTUMHU WICHAMU KOMAH/IbI,

e  OlIEHMBaTh Ka4eCTBO CBOErO BKJaJa B OOMIMHA MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIEHO
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aWMOICHCTBUS.

YHuBepcaiabHbIe peryJaTHBHbIC 1eHCTBUA

Camoopranmn3anus:

e  BBISBIATH MPOOJIEMBI B )KU3HEHHBIX M y4EOHBIX CHUTYAIMSIX, TPEOYIOMUX Ui pelIeHUs
(bu3MUYECKUX 3HAHHUIA,



e  OPHEHTUPOBATHCA B PA3UYHBIX TOIXOAAX NPHHITHS PEHICHUH (MHIANBUAYAIHHOE,
MPUHATHE PEIICHUS B TPYIINE, IPUHITHE PEIICHUN TPYIIION);

e  CaMOCTOSITEIHHO COCTABIIATH AJTOPUTM pEIICHUS (PU3NYECKOW 3aJauyd WIH IUIaHa
UCCIICIOBAHUSL C Y46TOM HMCIOIIUXCS PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBATH MpearacMble BApUaHThI PEIICHUH;

e  JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CamMokoHTpoJIb (peduiekcus):

e  JaBaTh QJICKBATHYIO OIICHKY CUTYAIlUU U TpeJyIaraTh IiaH € N3MEHCHUS;

e  OOBSCHATH NMPUYHHBI JOCTWKCHUS (HEAOCTWIKCHHS) PE3YJIbTATOB JCSITEILHOCTH, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY;

e  BHOCUTH KOPPEKTHBBI B JICATEIHHOCTh (B TOM YHCIIC B XOJ BBIMOJTHCHHUS (DU3HUECKOTO
WCCIICIOBAHUST WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, M3MEHUBIIHMXCS CHUTYaIlUM,
YCTaHOBJICHHBIX OMTMOOK, BO3HUKIITNX TPYIHOCTEH;

e  OIICHWBATH COOTBETCTBUE PE3y/IbTATA IEIH H YCIOBUSIM.

OMONUOHATbHBIN HHTE/UIEKT:

e  CTaBUTH CeOSI HA MECTO JPYroro YeJiOBeKa B XOJ€ CIIOpa WU JUC KyCCHU HAa HAYYHYIO
TEeMy, IOHUMaTh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYTOTO.

IIpunsiTHe ceds1 U APyrux:

e TIpU3HABaTh CBOE IMpaBO HA OMMUOKY TPH peElICHHH (QHU3MYESCKUX 3aJad WA B
YTBEP)KICHHUSIX Ha HAYIHBIC TEMBI U TAKOE XKe IMPaBo JIPYroro.

MNPEIMETHBIE PE3YJbTATHBI

7 KJIIACC

[IpenMeTHBIC pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTH Y
00yJaroIIMXcsi YMEHUMN:

e  UCIOJIb30BAaTh TMOHATHA: (U3MUEeCKMe U XUMHUYECKHE SBJICHUS; HaOII0JIeHHeE,
AKCIEPUMEHT, MOJEIb, TUIIOTE3a; €ANHULIBI (PU3MYECKUX BEJIMYHMH; aTOM, MOJIEKYJjla, arperaTHble
COCTOSIHMSI  BemiecTBa  (TBEpIOE, IKUAKOE, Ta3000pa3HOE); MEXaHWYECKOe JBUKEHUE
(paBHOMEpHOE, HEpPAaBHOMEpHOE, MPSIMOJMHEHHOE), TPAeKTOPHs, PaBHOACHCTBYIOIIAS CHII,
nedopmarus (ynpyras, IIacTHIeCKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuuath sABieHUs (AUdPy3us; TEIIOBOE JBUKEHUE YACTHIl BEIIECTBA; PaBHOMEPHOE
JIBUKEHHE; HEPAaBHOMEPHOE BUKEHIE; MHEPIUS; B3aUMOJICHCTBHUE T, paBHOBECHE TBEPABIX TEI
C 3aKperyIEHHOW OChIO BpallleHUs; Mepeaaya JaBieHHs] TBEPABIMH TEJNaMHU, KXUIAKOCTSIMHU U
razamu; aTMocgepHoe JTABJICHUE; TJIaBaHKe
TeJ; MpPEeBpALEHUS MEXaHUYECKON SHEpruu) IO OINUCAHUIO MX XapaKTepHBIX CBOMCTB W Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHHUE;

e  pacro3HaBaTh MPOSIBICHHE W3YYECHHBIX (PU3UYECKHX SBJICHUN B OKPYXKaIOIEM MHpE, B
TOM 4Hclie PU3nYecKHe SBJICHUS B IPUPOJIE: IPUMEPHI ABIKEHUS C PAa3TUYHBIMU CKOPOCTSIMU B
KUBOM M HEXKHMBOW NpUPOJIE; NEHCTBUE CHIIBI TPEHHs B MPUPOAEC U TEXHUKE; BIHSHUE
aTMOCc(epHOTo AaBIICHUS HA KUBOUM OPraHU3M; MJIaBaHKE PBIO; phIYary B Telle YeJIOBEKa; IPU ITOM
MEPEeBOJIUThH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA/MPU3HAKU
(bu3HYECKUX SIBJICHUN;

e  ONHUCHIBATHh M3y4YCHHBIC CBOICTBA Tel U (U3MUYECKUE SIBICHUS, UCIONB3Ys (HU3NUECKUE
BENUYMHBI (Macca, 00BEM, TNIOTHOCTD BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHIa
yIPYTrOCTH, CUJIAa TSHDKECTH, BEC TeNa, CHIIa TPEHHs, JaBieHue (TBEPAOTO Tena, )KUIKOCTH, Ta3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHHuYeckas padoTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHIIBI,
KO3 (GUITMEHT MOJIE3HOTO JIEHCTBUS MEXaHU3MOB, KHHETUUYECKasl ¥ TIOTEHIIUaTbHAas SHEPT Ul ); TPU
OTIMCAHWU TMPABUIILHO TPAKTOBATH (PUIUUYECKUIN CMBICI UCTIONB3YyEMbIX BETMUUH, UX 0003HAYEHUS
U eAUHUIBI (PU3NYECKUX BEIMYMH, HAXOAUTh ()OPMYIBI, CBS3BIBAIOIINE NAHHYIO (DU3HUECKYIO
BEITUYMHY C JPYTMMH BETUYMHAMHU, CTPOUTH TpaQUKU M3yYEHHBIX 3aBUCUMOCTEN (DHU3HUECKUX
BEITUYHH;

e  XapaKTepH30BaTh CBOWCTBA Tell, GU3NYECKHE SIBJICHUS U MPOIIECCHI, UCIONIB3YS MpaBuiia
CIIOXEHHsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH ['yka, 3akoH [lackans, 3akoH ApxuMmena, IPaBHIIO



paBHOBecus pbryara (010Ka), «30J10TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAaHEHHSI MEXaHHMYECKOU
SHEPTUU; TPH OSTOM JaBaTh CJIOBECHYIO (OPMYJIHpPOBKY 3aKOHa M 3alUCBIBaTh €0
MaTeMaTHYECKOE BbIPAXKEHMUE;

e  OOBSICHATH (pU3HMYECKHE SIBJIICHUS, TPOLECCHl M CBOWCTBA TN, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallMii IpPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa: BbIABIATb [PUYUHHO--
CIICZICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHWE M3 1—2 JOrMyYecKux miaroB ¢ omopoil Ha 1—2
M3YYEHHBIX CBOMCTBA (M3NUECKUX SBICHHUM, (PU3UUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

e pemarh pacy€THble 3a7auyd B |—2 JelCTBUSA, MCHOJIB3Yysd 3aKOHBI M (POPMYIIbI,
CBS3bIBAIOIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33J1aul 3alUChIBaTh KPaTKOe
YCIIOBHE, MOJCTABIATh (PU3MUYECKHE BETUYMHBI B (HOPMYIBI M MPOBOAUTH PACUYETHI, HAXOAUTh
CIPaBOYHBIE JIaHHBbIE, HEOOXOAMMBbIE JUIsl pELIeHUs 3ajady, OLEHUBATh PEATUCTUYHOCTh
MOJTY4eHHOU (PHU3MUECKOU BEIIMUNHBI;

e  pacro3HaBaTh IPOOJEMbl, KOTOPbIE MOXKHO PELIUTh MPHU NOMOIIM (PU3UYECKUX METOJIOB;
B ONMCAaHUU HCCIENOBAHUS BBIJEIATH MPOBEPSIEMOE MpEANookeHne (TUIoTe3y), pa3iuyaTh U
MHTEPIPETUPOBATH MOJTYYECHHBIN pe3ysibTaT, HaXOJAUTh OIIMOKU B XOJ€ OMBITA, JI€1aTh BBIBOJIbI
10 €T0 pe3yabTaTaM;

e IPOBOJUTH OMBITHI 10 HAOIIOIEHUIO (PU3NYECKUX SBJICHUN WIN QU3NYECKUX CBOICTB TEN:
(dbopMynupoBaTh MpOBEpSEMbIE MPENNOJIOKEHUS, COOMpPaTh YCTAHOBKY W3 TPEAJIOKEHHOTO
000pyn0oBaHus, 3aMMCHIBATh X0/ OMbITa U (POPMYIHUPOBATH BBHIBOJIBI;

e  BBHINOJIHATH MpPSIMbIE M3MEPEHUSI PACcCTOSHUS, BPEMEHHU, MacChl Teya, 00bEMa, CHIIBI U
TEMIIEpaTypbl C UCIIOJIB30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB; 3aUCHIBATH MOKA3aHUS
MpUOOPOB ¢ YIETOM 3aJaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPECHHU;

e  TMPOBOJUTH HMCCIIECNIOBAHWE 3aBUCHUMOCTH OJHOW (DU3WYECKOW BEJMUYMHBI OT JIPYroul C
HCIIOJIb30BAHMEM MPSIMBIX W3MEPEHUH (3aBUCUMOCTH MyTH PAaBHOMEPHO JBIKYLIETOCs Teja OT
BpEMEHHU JBIKEHHUS Tella; CHJIbI TPEHUS CKOJIbKEHHs OT Beca Teja, KauecTBa 0O0pabOTKU
MTOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOIIAJNA CONPUKOCHOBEHMS TEN; CHUJIbI
YIOPYTrOCTH OT YAJIMHEHUS IPYKUHBI; BBITAJIKUBAIOLIEH CUIIBI OT 00bEMa MOTpyKEHHOM YacTu Teja
U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO
MOTPYKEHO TEJIO; YCIOBUM IIaBaHMsI T€Jl, YCIOBUN paBHOBECHsI phluara 1 0J0KOB); y4aCTBOBATh
B IUIAHUPOBAHUU Y4E€OHOTO HCCIIEOBaHUs, COOMpPATh YCTAHOBKY M BBINNOJIHATH H3MEPEHUS,
clenys TPEeAJoKeHHOMY IUIaHY, (HUKCHUPOBATh pPE3YylbTaThl TMOJYYECHHOW 3aBHCHUMOCTHU
¢busznyecKkux BEJIMYMH B BUAE NPEUIOKEHHBIX TaOMUI U TpaduKOB, JeiaTh BBIBOJBI IO
pe3ynbTaTam UCCIEeI0BAHMS;

e IPOBOJUTH KOCBEHHbIE M3MEpEeHUs] (UINYECKUX BEIUYMH (IUIOTHOCTH BEIECTBa
KUJKOCTU U TBEPAOrO TeJa; CUjla TPEHMS CKOJIbXXEHUS; JaBJICHUE BO3/lyXa; BBITAJKHUBAIOLIAS
CWIa, ACWCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTH TeNO; KOAXPGUIMEHT MOJE3HOTO ACUCTBUS
MPOCTBIX MEXAHU3MOB), CIEAYS MPEATOKEHHON WHCTPYKIIUU: MPU BHINOJHEHUH H3MEPEHHN
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOW BETHYHHBI;

e coOmoJaTh TpaBWJIa TEXHUKKM O€30MacHOCTH IMpu pabore ¢ 1abopaTopHBIM
obopynoBaHuem;

e  yKa3bIBaTh MPUHIUIIBI ACHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOMLIAIOIINECS COCYIbl, OapoOMeTp, pblyar, MOABWXHBIA U HEMOABWXKHBIN OJIOK,
HAaKJIOHHAsI IJIOCKOCTB;

e XapaKTepHU30BaTh PUHLUIBI JEHCTBUS W3YYEHHBIX NMPUOOPOB M TEXHUUECKUX YCTPOICTB
C Oomopol Ha HX onucaHus (B TOM 4HCIE: NOJUIMIHHUKH, YCTPOHCTBO BOJONPOBOJA,
THJIPABINYECKUN Mpecc, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcOC, apeoMeTp), UCIOJb3ys
3HaHUS O CBOMCTBaxX (PU3MUECKUX SBJICHUH M HeoOXoauMble (U3NYecKue 3aKOHbI H
3aKOHOMEPHOCTH;

e TPUBOJUTH TpPUMEPHl / HAXOAUTh HWHPOPMALMIO O TMpUMepax MPAKTUYECKOTO
UCTOJb30BaHus (PU3NYECKUX 3HAHHWI B MOBCEAHEBHOM KM3HU Ui oOecrieyeHus 0e30MacHOCTH
npu oOpaimieHuH ¢ NpuOopaMH U TEXHUUYECKHMMH YCTPOWCTBAMH, COXPAHEHHS 30POBBS H
COOJIIOJICHHUS HOPM 3KOJIOT'MYECKOT0 TIOBEJICHUS B OKpYXKAIoIlel cpejie;



e  OCYHIECTBIATH OTOOpP MCTOYHHMKOB HMH(pOpMANMU B ceTH VIHTEpPHET B COOTBETCTBHU C
3aJJaHHBIM  TOMCKOBBIM  3aIpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAaHUM U MYyTEM
CpaBHEHHs PA3JIMYHBIX HCTOYHUKOB BBIICIATH HHPOPMALINIO, KOTOpAs SBISETCS MPOTHBOPEYH-
BOM UJIM MOKET OBITh HEJIOCTOBEPHOM;

e  HCINOJIb30BaTh MpPHU BBHINIOJHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYJSIPHYIO JIUTEPATYpPy
(GU3NYECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pPecypchl ceth VIHTepHeT; BIaJeTh
npuéMaMi KOHCHEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs HH(OpMAnMM W3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYI'YIO;

e CO3/IaBaTh COOCTBEHHBIE KpAaTKHE NMHCbMEHHBIE W YCTHBIE COOOIIECHUS HAa OCHOBE 2—3
HCTOYHUKOB MH(pOpManuu (HU3HUECKOTO COJAEPKAHUSA, B TOM YHCJE MYOJUYHO JeJlaTh KpaTKue
COOOIIEHUS O pe3yJabTaTax NPOEKTOB WM Y4eOHBIX HCCIEIOBAHWUN; MPH 3TOM TI'PAMOTHO
HCI0JIb30BATh M3YyYEHHbIN MOHATUNHBINA ammapaTr Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHE
MpE3EHTALNEN;

e  IIpU BBINOJHEHUHU Y4E€OHBIX HMPOEKTOB M MCCIEAOBAHUN paclpenessaTh OO0sS3aHHOCTH B
IpyIIe B COOTBETCTBUU C IOCTABICHHBIMU 3a/1a4aMH, CJICAUTH 32 BHIIIOJIHEHUEM IIJIaHa IEHCTBUH,
aJIeKBaTHO OLIEHUWBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TPYIIBI;, BBICTPAUBATH
KOMMYHHMKaTHUBHOE B3aMO/ICHCTBUE, YUUTHIBAasi MHEHHE OKPY)KAIOIIHX.

8 KUIACC

[IpenmeTrHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpaXaTh CPOPMHUPOBAHHOCTH Y
oOyyaroumxcs yMeHHH:

e  HCIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBIKEHHE aTOMOB H
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTAIIIMYECKUE U aMOP(HbIE Tesla, HACBHIIICHHbBIN
U HEHACHIUICHHBIN Map, BIAXXHOCTb BO3[yXa; TeMIlepaTypa, BHYTPEHHSS SHEpPrus, TEIJIOBON
JIBUTATENb; DJIEMEHTAPHBIN JJIEKTPUYECKUN 3apsifl, AJIEKTPUYECKOE I10Jie, MPOBOJHUKH U
TURIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;

e pa3nuuaTh SBJIEHHUS (TEIJIOBOE pacUIMpeHue/ckarue, TeIllonepenaya, TEMIoBOe
paBHOBECHE, CMauMBaHUE, KalWUIIPHBIE SIBICHUS, HCIApPEHHE, KOHJICHCALUs, IUIaBICHHE,
KpucTaJIM3anus (OTBEpleBaHuE), KUIIEHUE, Tervionepeaaya (TerionpoBOIHOCTh, KOHBEKIIUS,
U3ITy4yeHHE); SJICKTpU3aUs Tell, B3aUMOJCHCTBHE 3apsOB, NEHCTBUS AJIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JIEMCTBIE MATHUTHOTO I10JIS HA TIPOBOJIHUK C
TOKOM, DJIEKTPOMAarHUTHAsE MHIYKIMs) 10 ONMMCAHUIO UX XapaKTEpPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

e  pacro3HaBaTh MPOSIBICHHE H3YUYCHHBIX (PU3NYECKHX SBJICHUN B OKPYXKaIOIIEM MUpE, B
TOM 4Hclie (prU3nuecKue sIBIICHUS B IPUPO/IE: MOBEPXHOCTHOE HATSKEHUE U KAUIUISIPHBIC SIBJICHUS
B MPUPOJIEC, KPUCTAIUIBI B IpUpoie, n3iaydenue CoHIa, 3aMep3aHue Bo1I0EMOB, MOPCKUE OpPHU3bI,
oOpa3oBaHUE pOCHI, TyMaHa, HHEsI, CHEra; dJICKTPUUECKUE SBIICHUS B aTMOc(epe, AIEKTPUIECTBO
KUBBIX OpPraHU3MOB; MarHUTHOE TOJie 3eMIIM, Apeid MOI0 COB, POJIb MArHUTHOTO TOJIS AJIs
KU3HU Ha 3emiie, MOJSIPHOE CUSIHHE, [IPU STOM MEPEBOIUTH MPAKTUYECKYIO 33[a4y B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHbBIE CBOMCTBA/MPU3HAKH (DU3MUECKUX SBJICHHUIA,

e  ONUCHIBATHh M3y4YCHHBIC CBOICTBA Tel U (U3MUYECKUE SIBICHUS, UCIONb3Ys (U3NUYECKUE
BEITUYMHBI (TEMIepaTypa, BHYTPEHHSSI SHEPTUsl, KOJIMYECTBO TEIUIOTHI, YAETIbHas TEIJI0EMKOCTh
BEIIECTBA, yAeNbHAs TEIUIOTa IUIABJICHHUSA, yleJbHas TEIIoTa MapooOpa3oBaHUs, yJelbHas
TEIJIOTa CrOpaHusi TOIUIMBA, KOA(D(UIMEHT TMOJEe3HOro MJeMCTBHUS TEIUIOBOM MAIWHBI,
OTHOCHUTEINIbHAsl BIAXHOCTb BO3[yXd, OJJIEKTPUUYECKUN 3aps], CHJIA TOKa, D3JIEKTPUYECKOE
HanpsDKeHHe, COMPOTHUBIIEHUE IPOBOJHUKA, YJEIbHOE CONPOTHUBICHHME BeEIleCTBa, paboTa U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA); PU OMUCAHUM MPABWILHO TPAKTOBAaTh (U3UYECKUN CMBICI
WCIOJIb3YeMbIX BETMYMH, 0003HAYCHUS U eTUHUIIBI (PU3UUYECKUX BEIHUMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOININE JAHHYIO (U3MUYECKYIO BEIMYMHY C JPYTHMH BEIMYUHAMH, CTPOUTH TpaduKu
W3YYECHHBIX 3aBUCHMOCTEN (U3NYECKUX BEIHUNH;

e  XapaKTepH30BaTh CBOMCTBA TeJ, GPU3UUECKUE SIBICHUS U MPOLIECCHI, UCTIOJIB3YS. OCHOBHBIE
MIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOPUH CTPOEHUS BEIECTBA, IPUHILIMII CYNEPIIO3UIIAN
nojeil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma s ydyacTka LemH,



3akoH JIxoyms - JIeHIa, 3aK0H COXpaHEHUs SHEPTUM; TIPU 3TOM JaBaTh CIOBECHYIO (OpMYIHpOB-
Ky 3aKOHa M 3alMChIBATh €r0 MATEMAaTUUYECKOE BHIPAKECHHUE;

e 00BACHATH (PU3HUECKUE IPOIECCH U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE CHTYaIIHid
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABJIATh MPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 - 2 JOrMYecKHx IaroB ¢ Omopoil Ha 1 - 2 U3y4eHHBIX CBOHCTBA (PU3MUECKHUX
SIBJICHUW, (PU3NYCCKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH; pemiaTh pacdyéTHhIC 3amayd B 2 - 3
JCUCTBYS, UCTIONB3YS 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOINNE (PU3NUCCKUEC BEITUYHHBI: Ha OCHOBE
aHajM3a YCJIOBHUS 3aJadyM 3alUCBhIBAaTh KPATKOE YCIOBHE, BBISBIIATH HEJOCTATOK TAHHBIX IS
pelIeHus 3aa9u, BEIOUPATh 3aKOHBI U (DOPMYIIBI, HEOOXOAMMBIE JUIS €€ PelICHHUS, TIPOBOINUTH pac-
9ETHl M CPaBHUBATH MOJyYCHHOE 3HAUCHUE (PU3NICCKON BEJTMYMHBI C H3BECTHBIMU JAHHBIMU;

e  pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIMTh NIPH TOMOIIH (PU3NISCKUX METOIOB;
WCIIOJIb3Ysl OINMCAHUE WCCIIEIOBAHUS, BBIJEIATh IMPOBEPSIEMOE MPEATNOI0KEHUE, OICHUBATH
MPaBUIILHOCTH TIOPSI/IKA MPOBEICHUS UCCIEA0BaHUs, 1€TIaTh BEIBOJIBI;

e  TMPOBOJUTH OMBITHI IO HAOTIOJECHUIO (PU3UUECKHUX SIBJICHUHN MM (PU3UYECKUX CBOMCTB TEI
(KanmuJUISIpHBIC  SIBJICHUS, 3aBUCHUMOCTH JABJICHHS BO3JyXa OT €ro 00bEéMa, TeMIEepaTyphl;
CKOPOCTH  TIpOllecca  OCTHIBaHHS/HArpeBaHUs MPU  HM3IYyYeHUH  OT  I[BE€Ta  M3IY-
Yaroei/MorJIONIAIoNEeH TOBEPXHOCTH; CKOPOCTh UCMIAPEHUS BOJIBI OT TEMIIEPATYPHI KUIKOCTH U
MJI0MAaad €€ TIOBEPXHOCTH; JJIEKTPH3alUs TeT M B3aUMOJCUCTBUE DJICKTPUUYCCKUX 3aPSIO0B;
B3aMMOJICHICTBHUE TIOCTOSTHHBIX MAarHWTOB, BH3YyaJdW3alMsi MAarHUTHBIX TIOJ€H TOCTOSTHHBIX
MarHuTOB; IEWCTBHUS MAarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMArH1uTa, CBOM-
CTBa 3JIEKTPOJBUTATENS MOCTOSHHOTO TOKa): (POpMYyIUpPOBaATH MPOBEPSEMBIC MPEINOJIOKCHUS,
cobupaTh yCTAaHOBKY W3 MPEIOKEHHOTO 000PYIOBaHUS; OMUCHIBATh X0 OMbITa U (OPMYITHPO-
BaTh BEIBOJBI;

e  BBITOJHATh TPSIMBbIE HU3MEPEHHUS TeMIepaTypbl, OTHOCHUTEIHHON BIIAKHOCTH BO3/yXa,
CWJIBI TOKA, HAMPSDKCHUS C HCIIOJIB30BAHUEM aHAJIOTOBBIX MPUOOPOB M JATYMKOB (DU3UICCKUX
BEJINYWH; CPABHUBATh PE3y/IbTaThl H3MEPEHUN C yUETOM 3aJIaHHON aOCOTIOTHON MOTPENTHOCTH;

e  TMPOBOJUTH HMCCIICIOBAHHE 3aBUCHUMOCTH OJHOW (DU3WYECKOW BEJMYMHBI OT JPYrol C
WCIIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCHMOCTh COTPOTUBIICHUS TIPOBOJHUKA OT €T0 JITMHBI,
TJIOMIAI TIOTIEPEYHOTO CEYCHHUSI U YACIBHOTO COMPOTHBIICHHS BEIIECTBA MPOBOJTHUKA, CHIIBI
TOKa, WAYIIETO 4Yepe3 TMPOBOJHHWK, OT HaIlps KEHHWS Ha TMPOBOJHUKE; HCCICIOBaHUE
MOCJIEI0BATEIILHOTO U apaJlJIEIbHOTO COSIMHEHUI MTPOBOIHUKOB): TNIAHUPOBATH UCCIICIOBaHUE,
coOMpaTh YCTAaHOBKY M BBINIOJIHATh U3MEPEHUS, CICAYs NMPEII0KCHHOMY TUIaHy, (PUKCHPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBHCUMOCTH B BHUC TaOJWIl ¥ T'padHuKOB, JejaTh BBIBOJBLI IO pe-
3yJbTaTaM HUCCICAOBAHUS;

e TMPOBOJUTH KOCBEHHBIC H3MEPECHHS (PU3NUECKUX BeIMYHMH (yIeNbHAs TEMIOEMKOCTh
BEILIECTBA, CONPOTUBIICHUE TMPOBOJAHMKA, paboTa W MOIIHOCTh JJICKTPUYECKOTO TOKA):
IUTAHUPOBATh U3MEPEHHs, COOMpPAaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MpPeUI0KEHHOM
WHCTPYKIUH, U BBIYUCIIATH 3HAYCHUE BEIMUHHBI;

e coOmomaTh MpaBWIIA TEXHUKHM OE30MacHOCTH IIpu  pabotre ¢ 1abopaTOpHBIM
obopynoBaHuem;

e  XapaKTepH30BaTh IPUHIIMIIBI JEHCTBUS U3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOUCTB
C OMOpoi Ha WX omucaHus (B TOM 4YHCIE: CHCTeMa OTOIJICHHS JOMOB, THTPOMETp, MapoBas
TypOHHa, aMIepMeTp, BOJIBTMETP, CUETUYMK DIEKTPHUUECKON SHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPBI, HAarpeBaTeNbHbIC ANIEKTPONPUOOPHI (IIPUMEPHI), IIEKTPUYECKHUE MPEeIOXpPaHUTENH;
ANIEKTPOMArHUT, JJIEKTPOJBHUraTEeNb IMOCTOSHHOTO TOKAa), HCIOJNB3Yys 3HAHHS O CBOMCTBAax
(bu3nuecKuX SABICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

e  pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPONCTBA U U3MEPUTENbHBIE IPUOOPHI IO CXeMaM
U CXEMaTUYHBIM PHUCYHKaM (KHUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMETP, THUTPOMETD,
JIBUTATENb BHYTPEHHETO CrOpPaHUs, 3JIEKTPOCKOI, PEOCTAT); COCTABIATh CXEMBbI AJIEKTPHUUECKUX
Lernel ¢ MoCclIeIOBAaTENbHBIM U MapajlyIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3jnyasl yCIOBHbIE
0003HaYCHMSI PTIEMEHTOB AIIEKTPUUECKHX IIeTIeH;



e TPUBOJUTH  NPUMEPHI/HAXOOUTH  HHPOpPMAIMIO O  OPUMEpPax  MPAKTHYECKOTO
UCTOJb30BaHUs (PM3NYECKUX 3HAHHMI B TIOBCEJIHEBHOW >KU3HU sl oOecriedeHus 0e30macHOCTH
npu OOpalleHud ¢ NpudOpaMu M TEXHUYECKHMMH YCTPOMCTBaMHU, COXpPAaHEHHS 370POBbS H
COOJIIOJICHHUS HOPM KOJIOTUYECKOTO TIOBEJICHHUS B OKPY)KAIOLIEH cpefe;

e  OCYyHICCTBIATH MOMCK HHPOpMauuu (usnyeckoro coaepkanus B cetu VHTEepHET, Ha
OCHOBE HMMEIOIINXCS 3HAHUN W TMYTEM CpPaBHEHHS JIOTIOJHUTEIBHBIX HCTOYHUKOB BBIJCISTH
nH(OPMAIINIO, KOTOPAs SBJISIETCS MPOTUBOPEUUBOM MIT MOXKET OBITH HEJIOCTOBEPHOM;

e  HCIOJIb30BaTh IMPH BBINOJHEHWH YYEOHBIX 3aaHU HAYYHO-TIOMYJSIPHYIO JIUTEPATYPy
(U3NIECKOTO COMEp)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl ceth VIHTepHeT; BIaJeTh
npuéMaMi KOHCIEKTHPOBAHHUsS TEKCTa, MpeoOpazoBaHusi MHGOPMALUK W3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

e co3JaBaTh COOCTBEHHbIE ITMCHbMEHHBbIE U KpaTKUE YCTHBIE cooOueHus, o0oO0mas
MHPOPMAIMIO U3 HECKOJBKUX MCTOUYHUKOB (PM3UYECKOTO COJCpIKAHUsS, B TOM YHCIE ITyOJINIHO
MPEJCTaBIATh PE3yJAbTAThl NMPOEKTHOW WIIM HCCIENOBATEIBCKOW JEATENHHOCTH; TPU 3TOM
TPaMOTHO HCHOJB30BAaTh HM3YYCHHBIH MOHATHUHHBIN ammapar Kypca (HU3HKH, COIPOBOXKIATH
BBICTYIUICHHE NIPE3CHTALUEN;

e TIpU BHINOJHEHWH YYEOHBIX NPOEKTOB M HCCICAOBAaHUN (PH3MUECKUX TIPOIIECCOB
pacrpenensiTs 005 3aHHOCTH B TPYIIE B COOTBETCTBUH C TIOCTABJICHHBIMHU 3a/la4aMU, CICIAUTH 32
BBITIOJTHEHUEM TUTaHA JICHCTBHIA M KOPPEKTUPOBATh €ro, aJeKBATHO OIICHWBATh COOCTBEHHBIN
BKJIQ/I B JIESITEIFHOCTh TPYIIIbI, BHICTPAaUBATh KOMMYHHKATHBHOE B3aMMOJICHUCTBHE, MPOSBIISS
TOTOBHOCTb pa3penats KOH(PIUKTHI.

9 KJIACC

[IpenmeTHbie pe3ynbpTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXaTh CHOPMHPOBAHHOCTH Yy
00yJaroIIMXcsi YMEHUMN:

e  HCNONB30BaTh IMOHATUSA: CUCTEMa OTCuéTa, MaTepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXAHWYECKOI0 JBIXKEHHUs, Aedopmanus (ymnpyras, IUlacTHYecKas), TpEeHHE,
LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTh M IEPErpy3Ku; LEHTP TSHKECTH; aOCOJIIOTHO
TBEPJIO€ TEJIO, LEHTP TSHKECTH TBEPAOTO Tella, pABHOBECUE; MEXaHMUECKUE KOJICOAHUS U BOJIHBI,
3BYK, MH(PA3BYK U YIbTPa3BYK; AJIEKTPOMArHUTHBIC BOJIHBI, IIKaJla IEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JTAJIbHO30PKOCTb, CIIEKTPbl MCIYCKaHUS M NOMIOLIEHUs; anbda, O6era u
raMMa-u3J1y4eHusl, U30TOIbI, SAepHAsl SHEPTeTHKa,

e  pasznuuaTh SBJIEHUSA (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBIKEHUE, CBOOOHOE Ia/IEHUE TeJl, PABHOMEPHOE JABHKCHHE
[I0 OKPYXHOCTH, B3aMMOJEHCTBHE Te€J, PEaKTHBHOE MABIKEHHE, KOJeOaTeIbHOE [BUKEHHUE
(3aTyxarolye 1 BbIHYXACHHbIE KOJIeOaHUs), pe30HAHC, BOJHOBOE JBIKEHHE, OTPAKEHUE 3BYKa,
IPSIMOJIMHEIHOE PacHpOCTpaHEHUE, OTPaKEHUE M IPEJIOMIIEHHE CBETa, MOJIHOE BHYTPEHHEE
OTpa)KE€HHE CBETAa, pa3lio’KEHUE OeJOoro cBeTa B CIEKTP U CJI0KEHUE CHEKTPAIbHBIX LBETOB,
JMCIIEpCUsl CBETA, €CTECTBEHHas pPaJHMOAaKTUBHOCTb, BO3HMKHOBEHHME JIMHEHYAaTOro CIHEKTpa
U3JY4YEHUs1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOILIUX
JaHHOE (prU3nYecKoe SBJICHUE;

e  pacrmo3HaBaTh NPOSIBIIEHUE H3YYEHHBIX (PU3MYECKHX SIBJICHUH B OKpYy’KarolieM Mupe (B
TOM uuclie GU3NYECKUe SBJICHUS B IPUPOJIE: MPUIMBBI U OTJIMBBI, IBIKeHUE 11aHeT CoJIHeuHOM
CHCTEMBl, PEAKTHBHOE JIBUKCHHE >KMBBIX OpPraHU3MOB, BOCHpPHUATHE 3BYKOB >KHBOTHBIMU,
3eMJIETpsICeHUE, CeiicMUYeCKHe BOJIHBI, IyHAMH, 9X0, L[BETa Tell, ONITUYECKUE SABJICHUS B IPUPOJE,
Ouosornyeckoe JEHCTBHE BHUIMMOTO, YIbTPa(UOJIETOBOTO M PEHTTEHOBCKOTO W3IIyYeHUI;
€CTECTBEHHBIHN paJMOaKTUBHBIN ()OH, KOCMUYECKHE JTyIH, paIMOAKTUBHOE U3ITy4eHHE TPHUPOTHBIX
MUHEpANoB; JeHCTBHE pPAJUOAKTUBHBIX W3IYy4eHUH Ha OpraHu3M 4YeJIOBeKa), MpU 3TOM
NEPEeBOANUTH MPAKTUYECKYIO 33Jauy B Y4eOHYIO, BBIICIATH CYIIECTBEHHbIE CBOWMCTBA/MIPU3HAKU
(bU3NYECKUX SIBICHHIA;

e  OINHUCHIBATh M3YYEHHBIE CBOMCTBA TN M (PU3WYECKUE SIBICHUS, UCIIONB3Ys (hU3NYEecKHe
BEJIMYUHBI (CpeAHsAsS U MTHOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBH)KEHUH, YCKOPEHHUE,
nepeMelleHue, MyTh, YIII0Bas CKOPOCTb, CUJIAa TPEHHSI, CUJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE



cBOOOJTHOTO TaJIeHHs, BEC TeJa, MMITYJbC Tella, MMITYJIbC CHJIbI, MEXaHHuYecKas paboTa u
MOILHOCTb, IOTEHLIMAIbHAS SHEPTUSI TEJIA, IOJAHATOTO HaJl IOBEPXHOCTBIO 3€MJIM, TIOTEHIMAIbHAS
SHEPrus CKAToil MPYKUHBI, KNHETUYECKAasl SHEPTHs, MOJIHAsI MEXaHUUYECKasl SHEPrus, Nepuo u
4acToTa KoJeOaHHi, IITMHA BOJIHBL, TPOMKOCTB 3BYyKa M BBICOTAa TOHA, CKOPOCTh CBETA, IOKA3aTeNb
MPETOMIICHHUS CPEJIb); TPHU OMTUCAHNUHU IPABUIIBHO TPAKTOBATh (PM3UUECKUI CMBICI HCIIOIB3yEeMBIX
BEJIMYUH, 0003HAUCHUS U SAWHUIBI (PU3NICCKUX BEIMYMH, HAXOAUTh (POPMYJIBI, CBSA3BIBAIOIINE
TaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TPaQUKH HW3yYCHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIUYHH;

e  XapaKTepH30BaTh CBOIICTBa Tell, (hU3MUYECKUE SBJIEHUS U IPOLECCHI, UCIOIb3yd 3aKOH
COXPAaHEHHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHLHUI CYNEPIO3ULMM CUJI, MPUHIIMI
OTHOCUTENbHOCTH ["anuines, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa, 3aKOHbBI OTPAYKEHUS
U TpeIOMJICHUSI CBETa, 3aKOHbl COXPAaHEHHUs 3apsA0BOIO0 M MAacCOBOIO YMCEN MpU SAEPHBIX
peakuusix; MpU OTOM JIaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHa M 3alUCBIBaTh €ro
MaTeMaTH4eCKOE BbIPAKEHUE;

e 00BACHATH (pU3MUECKUE IPOLECCH U CBOMCTBA TEJN, B TOM YUCJIE U B KOHTEKCTE CUTYyalluil
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH NPUUMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
00BsicCHEHUE U3 2—3 JIOTMYECKUX IIAroB ¢ ONMOPOi Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3MUECKHUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e  pemiaTh pacu€THBIC 3a/1a4M (OMUPAIOLINECS HA CUCTEMY U3 2— 3 ypaBHEHMI), HCIIOJIB3Ys
3aKOHBI M (POPMYIIbI, CBS3BIBAIOIINE (PU3NYECKIE BETIMYMHBI: HA OCHOBE aHAJIN3a yCIOBHS 3a1a4l
3aMMChIBaTh KPATKOE YCIOBHE, BBISBIIATH HEJOCTAIONIME WM M30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHBI U (OpPMYJbl, HEOOXOIUMBIE [UIsl pEUICHHs, MPOBOIUTH pPacd€Tbl M OLEHUBATH
PEATMCTUYHOCTD TOJYYEHHOTO 3HaYeHUS! GU3NYECKON BETUUHHBI;

e  pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIMTh IPU MOMOIIU (PU3NYECKUX METOIOB;
UCIIOJIb3YSl ONUCAHHE WCCIIECOBaHMs, BBIACIATH IPOBEPSEMOE MPEANOJIOKEHUE, OLIEHUBAThH
MPaBUJIBHOCTh TOPSIIKA MPOBENEHUSI HCCIEAOBaHUS, JelaTh BbBIBOJbBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

e  IIPOBOJUTH OMBITHI MO HAOMIOEHUIO (DU3HUECKUX SBIECHUHN WK (PU3NUECKUX CBOMCTB TEN
(u3yyeHue BTOpOTO 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHUs SHEPrUHU; 3aBHUCHUMOCTH IMepuoja
KoJieOaHUi MPYKUHHOTO MAasAITHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKHUHBI U HE3aBUCUMOCTD
oT aMIUTATY/IbI MaJbIX KoJIe0aHMii; PSIMOJIH -
HEeHHoe pacnpocTpaHeHue CBeTa, pas3ioxeHue oemnoro cBeTa
B CIEKTp; H3Y4YE€HHE CBOMCTB H300pa)keHHs B IUIOCKOM 3€pKajie M CBOWCTB M300pakeHUS
npeaMera B coOuparoleii TuH3e; HabII0JeHHe CIUTONIHBIX U JIMHEWYaThIX CIIEKTPOB U3TY4eHHUs):
CaMOCTOSITENIBHO cOOUpaTh YCTAaHOBKY U3 M30BITOYHOrO Habopa 000 PYA0BaHHUS; OMUCHIBATH X0
OTIBITa U €T0 Pe3yIbTaThl, GOPMYIUPOBATH BHIBOJBI;

e TMPOBOJUTH MPU HEOOXOAMMOCTH CEpHUIO0 MPSAMBIX H3MEPEHH, OINpeAensis CcpenHee
3HaYEHUE U3MEPSAEMOil BeTHUUHBI ((POKYCHOE pacCcTOSTHUE coOMparoliel IMH3bI); 000CHOBBIBAThH
BBIOOD crtoco0a U3MEpEeHHsI/M3MEPUTEILHOTO TTpHOOopa;

e  TPOBOJHUTH HCCIEAOBAHWE 3aBHUCUMOCTEH (HU3MUYECKUX BEIUYMH C HCIHOJIb30BaHUEM
MPSMBIX HU3MEpPEHUl (3aBUCUMOCTh MYTH OT BPEMEHHM NpPU PABHOYCKOPEHHOM JBHKEHHH 0€3
HayaJlbHOM CKOpPOCTH; Nepuoja KojeOaHWl MaTeMaTHMYecKOro MasTHHKAa OT JJIUHBl HUTH,
3aBHCHUMOCTH yIJIa OTpa)KE€HHs CBETa OT Yrja MaJeHus M yriia MpeoMJIeHHs OT yria MajeHus):
IUTAHUPOBATh MCCJIEI0OBAaHNUE, CAMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCHPOBATH PE3yiIbTaThl
MOJIy4EHHOH 3aBUCUMOCTH (PM3MUECKUX BEIUYHMH B BUJIE TAOIHI U Ipa(UKOB, 1eaTh BHIBOIBI MO
pe3yspTaTaM UCCIeNOBaHMs;

e  TIPOBOJMUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH (CPEHSASA CKOPOCTh U YCKOPEHHE
TeJla IPU PaBHOYCKOPEHHOM JIBKEHUH, YCKOPEHHE CBOOOIHOTO MaieHus, KECTKOCTD MPYKUHBI,
KOA(QQUIMEHT TPEeHUs CKOJbXKEHHs, MeXaHudyeckas paboTa U MOLIHOCTh, YaCTOTa U NMEPHOA
KoJIe0aHUH MaTeMaTHYEeCKOT0 U MPYKUHHOTO MasiTHUKOB, ONITHYECKAs CUJIa COOMparoIei JTMH3HI,
palMOaKTUBHBIM (OH): TIAHUPOBATh U3MEPEHHUS; COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U



BBIIIOJIHATh U3MEPEHMUS, CIIEYys IPEATI0KEHHON MHCTPYKIIMN; BBIYUCIIATD 3HAUEHNUE BETUYUHBI U
AQHAJIM3UPOBATH IIOJIYYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOU MTOTPEIIHOCTH U3MEPEHU;

e coOmojaTh TMpaBWiia TEXHUKHM O€30MAaCHOCTH TMpH paboTe C  J1abopaTopHBIM
obopynoBaHueMm;

e  pasnMyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (PU3NUECKUX MOJEIICH: MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPZIOE TEJO, TOUCYHBII HCTOUYHHK CBETA, JIyd, TOHKAs JIMH3A, IIaHEeTapHas MOJIEITh
aToMa, HyKJIOHHAasi MOJI€JIb @aTOMHOTO SApa;

e  XapaKTepH30BaTh IPUHLIMIIBI JEUCTBUS U3yYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPONCTB
C ONOpOM Ha MX ONMCAaHMS (B TOM YHUCJE: CHUAOMETp, JATUUKHU IOJI0KEHMS, PACCTOSHUS U
YCKOpPEHHS, pakera, O5XOJIOT, OYKH, NepUcKor, (oToammapar, ONTHYECKHE CBETOBOJIbI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), UCNOB3ys 3HAHUS O CBOWCTBAaX (PU3MUECKUX
SIBJICHUN U HEO0X0AUMbIE PU3NYECKUE 3aKOHOMEPHOCTH;

e  HCIOJIb30BAaTh CXEMbl M CXEMAaTHUHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJOTHYECKHUX MPOIIECCOB MPU PEIIEHUH YueOHO-TIPAaKTUYECKUX
3aJad; ONTUYECKUE CXEMBI JUIsl MOCTPOEHUS M300pakeHNH B IUIOCKOM 3€pKajie U coOMparomien
JIMH3E;

e IPUBOJUTH  TNPUMEPHI/HAXOAUTh  HHGOPMALMIO O  MpUMEPax  MPAKTHUUYECKOTO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHWM B MOBCEIHEBHOM KM3HM JJs1 oOecnieueHus 0e30MacHOCTH
npu oOpalieHuu ¢ NpudopaMu U TEXHUYECKHMMH YCTPOMCTBaMH, COXpaHEHHUS 3J0pPOBbS U
COOJIIOJICHHS] HOPM 3KOJIOTHUYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpefe;

e  OCYIIECTBIIATH MOUCK HHpOpManuu QU3NUECKOro coaepxkaHus B cetu HHTepHer,
CaMOCTOSITENIBHO (POPMYIIHUPYsI TOMCKOBBIH 3a1poc, HAXOAUTh ITYTH ONIPEAETICHHS IOCTOBEPHOCTH
MOJIy4eHHOM MH(OpMAaLMKM Ha OCHOBE UMEIOIIMUXCS 3HAHUM U JOTIOJIHUTEIbHBIX HCTOYHUKOB;

e  HCIOJIB30BaTh IIPHU BBINOJHEHWM YUYEOHBIX 3aJaHUM Hay4dHO-TIOMYJISIPHYIO JINTEPATypy
(GU3M4ecKoro conep’KaHus, CIpPaBOYHbIE MaTepualbl, pecypchl ceth VHTepHeT; BianeTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HMHGOpMAIMKM U3 OJHOW 3HAKOBOU
CHCTEMBI B APYT'YIO;

e  CO3/1aBaTb COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIIEHHs HA OCHOBE MH(OpMaIK U3
HECKOJIbKUX MCTOYHHMKOB (PU3MUECKOrO COAEp)KaHMs, MyOIMYHO MPEACTaBIATh PE3YJIbTaThl
IIPOEKTHOW WJIM HCCIEN0BATENbCKOM JAEATEIBHOCTH; IPU 3TOM TIPaMOTHO HCHOJb30BATh
M3yYEHHbIN NMOHATUHHBIN anmapaT U3y4aeMoro pasjena GU3MKU U COIPOBOXKAATh BBICTYILICHHE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



5.TemaTHyeckoe MJIAHUPOBAHHE ¢ YKA3aHHEM KOJIMYECTBA aKaJeMHUYeCKHX YACOB,
OTBOJMMBbIX HA OCBOEHHS KAKI0il TeMbI Y4eOHOr0 NMpeaMeTa ¢ UCNOJIb30BaHUEM
3J1eKTPOHHBIX (HH(POBBIX) 00pa3oBaTeILHBIX pecypcoB (1ajee [IOP/I0OP)

7 KJjaace
Ne Tema pa3znena Koa-Bo ooP/20P
n/n 4acoB
1. | ®usuka u ed pOJIb B IIO3HAHUK OKPYXKAIOLIEr0 MUpa 6 «Poccuniickas
2. | [epBoHauaIbHBIE CBEICHUS O CTPOCHHH BELLECTBA 5 SJICKTpOHHAA
3 IIKOJIaY,
' JIBr>KeHue u B3aMMOJICHCTBHE TEI 22 Sxnace,
4. | JlaBneHne TBEPIBIX TEN, KUIKOCTEH U razos 22 Yuu.py
5. | PaboTa 1 MOIHOCTS. DHeprus 13
Bcero gacos: 68
8 kiace
Ne Tema pa3aena KoJu-Bo nop
n/n 4acoB
1. | Temnossie sBnenus 30 «Poccuiickas
2. 38 AIIEKTPOHHAS
DNEeKTPUYECKUE U MarHUTHBIC SIBJICHUS
IITKOJIaY,
Bcero gacos: 68
SIximacc,
Yuu.py
9 kaacc
Ne Tema pa3aena Koa-Bo norp
n/n 4acoB
1 MexaHu4eckue SIBJICHUS 39 «Poccuiickas
AIIEKTPOHHAS
MexaHnnyeckue KojieOaHus U BOJHBI 14 p
3 IKOJIay,
: DNEeKTPOMarHUTHOE T0JIE U 6 SIkmace,
AJIEKTPOMArHUTHBIE BOJIHBI Vuau.py
4.
CBeToBbIC SIBJICHUS 15
5.
KBanTtoBbIe siBIeHUS 16
6. o 9
[ToBTOpUTENBEHO-0000MIAOIINNA MOAYIb
Bcero yacos: 99
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