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HHOACHUTEJIBHASA 3AIIMCKA

Coneprkanue IporpaMMbl HAalpaBJICHO Ha (POPMUPOBAHUE €CTECTBEHHOHAYYHOW I'PAMOTHOCTH Y4YaIUXCs U
OpraHM3aII0 N3yueHus: GU3UKH Ha JeSTeIbHOCTHON OCHOBE. B Hell yUUTBHIBAIOTCS BO3MOXKHOCTHU IIpeIMeTa
B peasm3anmu Tpedoanuii ®I'OC OO0 K rraHupyeMbIM JTHYHOCTHBIM M METANPEAMETHBIM Pe3yJIbTaTam
00y4eHUsl, a TAK)KE MEKIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MIPEAMETOB Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «®PU3UKA»

Kypc dhusmkn — cucreMoo0pa3yromuii JJisi €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, IIOCKOIBKY
(u3HUecKre 3aKOHBI JIS)KAT B OCHOBE TIPOIECCOB W SBJIICHUH, H3y9aeMbIX XUMUECH, ONOJIOTHEH, aCTPOHOMUEH
1 ¢pusnueckoit reorpadueii. Duznka — 3TO MpPEeaAMET, KOTOPHIH HE TOJIBKO BHOCHT OCHOBHOM BKJIAJI B
€CTECTBCHHOHAYYHYIO KapTUHY MU, HO M MPEAOCTABIISACT HanboJiee sICHbIE 00Pa3Ibl MPUMEHEHUS HAYIHOTO
METO/1a TTO3HAHUSI, T.€. CIIOCO0a MOMYYCHHSI IOCTOBEPHBIX 3HAHUI 0 Mupe. Hakowrer, ¢puszuka — 310
MpeAMET, KOTOPBIM HAPAY C IPYTUMHU €CTECTBEHHOHAYYHBIMHU MPEAMETAMU JOJDKEH JaTh IIKOJIbHUKAM
MpeCcTaBiIeHUE 00 yBIEKATEIPHOCTH HAYYHOTO UCCIICIOBAHMS M PAJIOCTH CAMOCTOSITEIHHOTO OTKPBITHS
HOBOTO 3HAHMUSI.

OnHa U3 rIaBHBIX 33124 GU3NIECKOTO 00pa30BaHUS B CTPYKTYpE OOIIET0 00pa30BaHMs COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM TPaMOTHOCTH U MHTEPECa K HaAyKe Y OCHOBHOW MacChl 00yJaroIINXCs,
KOTOpBIE B JJaJIbHENIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax nesrtenpbHocTd. Ho HE MeHee
Ba)KHOM 3aJ1aueil sSIBJISACTCS BBISBICHUE U MOATOTOBKA TAJIAHTIUBBIX MOJIOIBIX JIIOJICH TSl IPOJOJIKEHUS
o0pa3oBaHus U HabHEHIIEH MTPOPECCUOHATBHON AEATEILHOCTH B 001aCTH €CTECTBEHHOHAYIHBIX
WCCIIEeIOBaHUI U CO3JJaHUH HOBBIX TeXHOJOTUH. COrjJacHO NPUHATOMY B MEXIYHAPOJHOM COOOIIECTBE
omnpezeneHuto, «EctecTBeHHOHAayYHasi TPAMOTHOCTb — 3TO CIOCOOHOCTH YeJIOBEKa 3aHUMATh AKTUBHYIO
IPaXKAAHCKYIO MO3UIUIO MO 0OIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMU HayKaMU, U
€ro rOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UiesiMU. HayuyHO rpaMOTHBIN YEIOBEK CTPEMUTCS
y4acTBOBaTh B ApI'yMEHTUPOBAHHOM OOCYXICHUU MPOOJIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPeOYET OT HEro CJIEIYIOIINX KOMIETEHTHOCTEH:

— HaY4HO 00BACHATE SIBJICHHUA,
— OLCHHUBATH U IIOHUMATh 0COOEHHOCTH Hay4YHOI'O UCCJICAOBAaHMA,
— HHTCPHUPCTUPOBATH JAHHBIC U UCIIOJIb30BATHh HAYUHBIC JOKA3aTCIbCTBA JJI IIOJTYUCHUS BHIBOJOB.

N3yuenne pu3nku cnocoOHO BHECTH PEIIAIOIINii BKJIA B JOPMHUPOBAHUE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH O0YYaIOLIHXCSI.

HEJIM U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA>»

Ienu nzydyenust pu3uky Ha ypoBHE OCHOBHOT'O 001Iero oOpa3oBanus onpezeneHsl B Konuenuu
MpenoaBanus yueoOHoro npeamera «Pu3nka» B 00pa3zoBaTeabHbIX opranu3aiusax Poccuiickoit denepanuu,
peanu3yromx OCHOBHbIE 00111€00pa3oBaTeIbHbIE IPOTPpaMMBl, YTBEPKIEHHON pemenneM Komieruu
MunncTepcTBa npocserienus: Poccuiickoit @eneparnym, mpotokod oT 3 nexadps 2019 r. Ne [TK-4BH.

Lenu nzydyenus Gu3mnku:

— TpuoOpeTeHne NHTepeca U CTPEeMIICHHS 00yJaroIUXCs K HAYYHOMY U3YYEHHUIO TIPUPOJIBI,

pa3BUTHE WX MHTEJUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEIH;

— Pa3BUTHUC HpG[[CTaBJICHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUSA U (bOpMPIpOBaHI/Ie HNCCICA0BATCIILCKOI'O

OTHOIICHUA K OKPYXAIOIIUM ABJICHUAM,



— ¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yNIbTaTa U3Y4YE€HHUSI OCHOB CTPOCHUS MaTEpUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (QopMupoBaHUE MPEACTABICHUI O Poiu (GU3UKU JJIs1 Pa3BUTUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
M TEXHOJIOTHIi;

— pa3BUTHE NPEJCTABICHUN O BOZMOXKHBIX chepax Oyayiieil npopeccuoHaabHON AeSITENbHOCTH,
CBA3aHHOMU ¢ (PU3UKOH, MOATrOTOBKA K JlajdbHEHWIIEMY 00YYE€HHIO B ’TOM HaIPaBJICHUU.

I[OCTI/I)KCHI/Ie JTHUX lieNel Ha YPOBHE OCHOBHOT'O 061_1_[61"0 O6pa3OBaHI/I}I obecrnieunBaeTcs pCIICHUCM
CJICAYIOIIUX 3aaa4:

— ano6peTeHHe 3HAHWUM O AUCKPETHOM CTPOCHHH BEIICCTBA, O MCXaHUYCCKHX, TCIIJIOBBIX,
SJICKTPHYCCKUX, MAIHUTHBIX U KBAHTOBBIX SBJICHHUAX,

— MpHOOpeTeHrne YMEHUI OMUCKHIBATh U OOBACHATH (PU3HUECKHE SBJICHUS C UCIIOJIb30BaHUEM
MOJTYYEHHBIX 3HAHUM;

— OCBOCHHUC MCTONOB PCIICHUA HpOCTeI\/'IIJ_II/IX paC‘{éTHHX 3a71a4 ¢ UCIIOJIb30BaHHUCM (1)I/I3I/I‘-ICCI(I/IX
Moz[eneﬁ, TBOPYCCKUX U MMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6HIOI[aTB MMPUPOAHBIC SIBJICHUSA WU BBIIIOJIHATD OIIBITHI, na60paT0prIe pa6OTBI 151
SKCIICPUMCHTAJIBHBIC UCCIICIOBAHUA C UCTIOJIb30BAHUECM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE PUEMOB paboThI ¢ HHPOpMaLUel Gru3nyeckoro cojepxaHus, BKI0Yask HHHOPMAIHIO O
COBPEMEHHBIX JIOCTHKECHHUAX (PU3UKH; aHAIN3 U KPUTHUECKOE OLICHWBAaHUE HH(OpMAIINH;

— 3HAKOMCTBO cO c(hepamu MpodecCHOHANBHON eI TETbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBpPCMCHHBIMHA TCXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTUKCHUAX (I)I/I3I/I‘-IGCKOf/'I HAayKH.
MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YUEBHOM IIJIAHE

B cootBercTBUU ¢ PI'OC OOO dusuka sBusercs 00s13aTeNbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. [laHHas mporpaMma rperycMaTpuBaeT u3ydeHue (pu3uku Ha 6a30BOM YPOBHE B
00BEme 238 4 3a Tpu rosa oOyuyeHus 1Mo 2 4 B HeJIeNI0 B 7 U 8 Kjaccax u 1o 3 4 B Hezento B 9 kiacce.



COJEPKAHUE YYEBHOI'O IPEAMETA

7 KJIACC

Pa3zjnen 1. ®u3uka u €€ poJib B NO3HAHMHU OKPY:KAIOLIEr0 MUpa

duznka — HayKa 0 IPUPOJIE, U3ydaeT PU3HMUECKHUE SBICHUS: MEXaHUYECKHUE, TETUIOBBIE, dJIEKTPUUIECKHE,
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIE.

duznueckue BennuuHbl. M3Mepenne pusndeckux BennunH. Ouszndeckue npudopsl. [lorpemHocts
u3MepeHuil. MexayHapoHasi cuctemMa eIMHuI.

Kak ¢usuka u apyrue ecTecTBEeHHbIE HAYKU U3Y4alOT MpUpoay. EcTecTBeHHOHAYUHBIN METO/ O3HAHUS:
Ha0JI0/IeHre, TOCTAaHOBKA HAYYHOTO BOMPOCA, BHIIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3,
o0BsicHeHue Ha0MoAaeMoro sBjaeHus. Onucanue GU3NYecKuX SIBJICHUHN C ITOMOIIBIO0 MOJIENEH.

JdemoHcTpanuu
1. MexaHu4eckue, TEIIOBbBIS, JIEKTPUUYECKHIE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®uznyeckue NpudOpPsI U MPoIle1ypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U LIU(PPOBBIM MPUOOPOM.

JlaGopaTopHbie padoThI U ONBITHI

1. Onpenenenue HEeHbI AeCHUS IIKAJIbl U3MEPUTENBHOTO MpUOOpA.

2. I3mepeHnue paccTOSIHUM.

3. U3mepenue 00bEMa *KHUIKOCTH U TBEPJIOTO Tea.

4. OnpezeneHue pa3MepoB MaJIbIX Tel.

5. 3mepenue temnepaTypbl IPU HOMOILH KUAKOCTHOIO TEPMOMETPA U JaTUUKA TeMIepaTyphl.

6. [IpoBenieHue nccie0BaHus 10 MPOBEPKE TMIOTE3bI: AATBHOCTD MOJETA MIAPUKA, MYIIEHHOT'O
TOPU30HTANIBHO, TEM 00JIblIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHauyajibHbIe CBe/IeHUSI 0 CTPOEHHUH BelllecTBA

CtpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbIThI, TOKa3bIBAIOLIUE JUCKPETHOE CTPOCHUE
BemiecTBa. ONbIThI, JOKa3bIBAIOLIUE JUCKPETHOE CTPOSHUE BELIECTBA.

JBrxenue yactul BeuiectBa. CBsi3b CKOPOCTU ABUKEHUS YaCTHI] C TeMIepaTypoil. bpoyHoBckoe
nBkenue, 1uddysus. BzaumozeiicTBrue yacTHIl BEIIECTBA: IPUTSKEHNE U OTTAIKHBAHHE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOSHHE Ta30B, KUJAKOCTEN U TBEPABIX (KPUCTAITUYECKUX ) TEJL.
BzanmocBs3b MCXKOY CBOMCTBAMH BCIICCTB B PA3HBIX arp€raTHbIX COCTOSAHUAX U UX aTOMHOMOJICKYJIAPHBIM
ctpoenreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOIbI. B3auMOCBSA3b MEXIy CBOMCTBAMU BEIIECTB B
Pa3HBIX arp€raTHbIX COCTOSAHHUAX U UX ATOMHOMOJICKYJIAPHBIM CTPOCHHUCM. OcobenHoCcTH arperaTHbIX

coctosiHUM BoJIbI. OCOOEHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

JleMoHCTpanun

1. HaGnronenne OpOyHOBCKOTO JIBHYKEHUS.

2. HaGmonenne nuddysun.

3. HaGnroienue siBneHuiA, 0O bSCHSIIONIMXCS MPUTSHKEHUEM WIIH OTTAJIKUBAaHUEM YaCTHUI] BEIIECTB.

JlabopaTopHblie padoThl M ONBITHI

1. Ouenka nuameTpa aToMa METOJIOM PsIIOB (C UCTIOIB30BaHUEM (GoTorpaduii).
2. OnBITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnBITHI 10 OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUSI.

Pa3znen 3. /IBU:KeHHe ¥ B3aUMO/IeiiCTBUH
Mexanundeckoe ABHxKeHUE. PaBHOMepHOE 1 HepaBHOMepHOe nBIkeHHE. CkopocTh. CpelHssi CKOPOCTh TIPH
HEpPAaBHOMEPHOM JIBM>KCHHUH. Pacuér myTu u BpeMeHu JABUkKeHUsl. PABHOMEpHOE 1 HEPAaBHOMEPHOE JIBU -

xenue. Ckopoctb. CpeiHssl CKOPOCTh MPU HEPAaBHOMEPHOM JIBHKEHUU. Pacu€T myTH U BpeMeHH JBUKEHHUS.



SBnenne nHepuuu. 3aKoH uHEpIUU. B3anmoaencTBre Te Kak MPUYMHA U3MEHEHUSI CKOPOCTHU JIBUYKEHUS
ten. Macca kak Mmepa HHepTHOCTH Teuna. [InoTHocTh BemecTBa. CBsI3b MIIOTHOCTHU C KOJIMYECTBOM MOJIEKYT B
eIMHUIIE 00BEMA BEILIECTBA.

Cuna kak xapakTepHucTHKa B3aumoiecTus Ten. Cuiia ynpyroctu u 3akoH ['yka. i3mepenue cuiibl ¢
MOMOIIBIO JUHAMOMETpA. SIBIeHUE TATOTeHUs U cuiia TsokecTd. Cuia TsbkecTd Ha apyrux miaHeTtax (MC).
Bec tena. HeBecomocTs. CnokeHue cuil, HapaBJIeHHBIX IO OAHOM npsMoid. PaBHozeiicTByromas cuit. Cuina
TpeHus. TpeHune CKoNbKeHus U TpeHue nokosi. Tpenue B npupozae u texuuke (MC).

JdemMoHcTpanuu

1. HaGmroieHue MeXxaHn4eCcKoTo JBH)KEHUS Tela.

2. I3mepenue CKOpOCTH MPSMOITUHEHHOTO JIBHKEHHUS.

3. HaGnroienue siBleHUs! MHEPIIUH.

4. HabmoneHne n3MEHEHUs! CKOPOCTH IIPY B3aUMO/ICHCTBUH TEIL.
5. CpaBHEHHE Macc 0 B3aUMOJIEHCTBUIO TEL.

6. CnoxeHue cuil, HalPaBJICHHBIX 110 OJHOM MPSIMOH.

JlabopaTopHblie padoThl M ONBITHI

1. Onpenenenne CKOPOCTH PABHOMEPHOTO ABMKEHUS (ILIApHKA B )KUJKOCTH, MOJIEIH 3JIEKTPUIECKOTIO
ABTOMOOWIIS U T. 11.).

2. OnpeneneHue cpeHeN CKOPOCTH CKOJIbXKEHUsI OpyCKa MU IIapuKa 10 HAKIIOHHOM TJIOCKOCTH.

3. OnpeneneHne MWIOTHOCTH TBEPIOTO TEIA.

4. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsKeHH (AedopMaIiim) Ipy>KUHBI OT MPHIIOKEHHON
CHUJIBI.

5. OnbITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHMSI OT Beca TeJla U XapakTepa
COINPUKACAIOIINXCS] TOBEPXHOCTEM.

Pa3znen 4. laBiieHune TBEPABIX TeJl, }KMAKOCTEN U ra3oB

Hasnenue. CiocoObl yMEHBIIICHHS U YBEJIMUCHUS J1aBlieHus. JlaBneHune ra3a. 3aBUCMMOCTb JIaBJICHHS Ta3a
oT 00bEMa, Temnepatypsl. [lepegava napnenust TBEPABIMU TEIAMHU, KUAKOCTSIMHU U Tazamu. 3akoH [lackais.
[THeBMaTHYECKHE MAIIUHBI. 3aBUCUMOCTH JaBJICHUS KUIKOCTH OT TIIyOWHBI. [ MapocTaTuueckuii mapaiokc.
Coobmaromuecs cocyabl. [ napaBmndeckue MeXaHU3Mbl.

AtMocdepa 3emun u atmochepHoe naBinenue. [[puarHbI CyIecTBOBAaHUS BO3AYIITHOW 00O0JOYKH 3EMITH.
Omneit Toppuuerm. M3mepenue atMochepHOTo 1aBJIeHHsI. 3aBUCUMOCTh aTMOC(HEPHOTO AaBICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 17151 u3mMepeHus aTMoCcQepHOro 1aBIeHUs.

JleticTBHE KUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeJ0. BriTankuBaromas (apXxumenoBa) cuia. 3akoH
Apxumena. [InaBanue ten. Bo3ayxormnaBanue.

JdemoHcTpanuu

. 3aBUCUMOCTbD JaBJICHUS T'a3a OT TEMIIEPATYPHI.

. Ilepenaya naBneHUs JKUAKOCTHIO U Ta30M.

. CooOmiaromiuecst cocyabl.

. I'mppasinueckuit npecc.

. I[IposiBienue neiicTBust atTMochepHOro aBICHUSI.

. 3aBUCUMOCTD BBITAJIKUBAIOUICH CHIIBI OT 00bEMA OTPYKEHHOM YaCTH Tea U MIIOTHOCTH KHUJIKOCTH.

~N O O B~ W N

. PaBeHCTBO BBITAJIKHUBAIOIIEH CUIIbI BECY BBITCCHEHHOM KUIKOCTH.
8. YciioBue miiaBaHus TEIN: TUIABAHKUE UJIH MOTPYKEHUE TEJl B 3aBUCUMOCTH OT COOTHOIICHHUS IIJIOTHOCTEH

TCIa U )KUJKOCTH.

JlabopaTopHblie padoThl M ONBITHI
1. MccrnenoBaHue 3aBUCMMOCTH BECa TeJa B BOJIE OT 00bEMa MOTPYKEHHOU B KUJAKOCTh YaCTH TelIa.



2. OnpeneneHne BHITAIKUBAIOIICH CUJTBI, ICHCTBYIONICH HA TEJI0, TOTPYKEHHOE B )KHJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIBI, IEHCTBYIOIIEH HA TEJIO B )KUIKOCTH, OT MacChI Tela.

4. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TENO B )KUAKOCTH,
0T 00bEMa MOrPYKEHHOM B KUAKOCTh YACTH T€Ja U OT MJIOTHOCTH KUAKOCTH.

5. KorctpyupoBanue apeomeTpa Wi KOHCTPYUPOBAHHE JIOJKHU M OIIPEICIICHHE €€ TPYy30IOAbEMHOCTH.

Pa3nen 5. PaGora u MongHocThb. JHEpPrus

Mexanuueckas pabotra. MOIIHOCTb.

[IpocTeie MeXxaHU3MBI: pbIYar, OJI0K, HAKIOHHAs MIIOCKOCTh. [IpaBuno paBHoBecus prruara. [Ipumenenue
MpaBHJIa paBHOBECHUS pblyara K 06J0Ky. «3050Toe mpaBuio» Mmexanuku. KI1/] mpocTeix MexaHU3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprusi. Kunetnueckas u noteHuuainbHas sHeprus. [IpeBparienue oqHoro Buaa
MEXaHUYECKOW SHEPTUU B APYroil. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

JdeMoHcTpannu
IIpumepsI IPOCTHIX MEXAHU3MOB

JlabopaTopHblie padoThl M ONBITHI

1. Ompenenenue paboThI CHITBI TPEHUS IPH PABHOMEPHOM JBIKECHHHU TeJla 0 TOPU30HTATBHOM
IIOBEPXHOCTHU.

2. UccnenoBaHue ycinoBUil paBHOBECHS pblyara.

3. NU3mepenue KII/] HakIOHHOM TIIOCKOCTH.

4. N3y4yeHue 3aK0OHa COXpaHEHHsI MEXaHUUECKON SHEPTUH.

8 KJIACC

Pa3znen 1. TerioBble siBJIeHUA

Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSTHUN BemecTBa. Kpucrammnaeckue u amopHbIe Tea.
OOBsicHEHHE CBOMCTB Ta30B, KHUIKOCTEH U TBEP/BIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYIISIPHO-KHHETHIECKOM
teopun. CMaunBaHUe U KaMWUISIPHBIE siBJIeHUs. TemnoBoe paciupeHue u cokaTue.

Temneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TEIIOBOT'O JIBUKEHUS YACTHII.

BuyTtpennsis sHeprust Crioco0bl N3MEHEHUSI BHYTPEHHEN SHEpruu: Temionepeadya u COBepIieHue padoThl.
Bupe! Terionepenayn: TemIoNpoOBOAHOCTb, KOHBEKIINS, U3TyUEHHE.

KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTb BellecTBa. T ernaooOMeH U TeMIOBOE PaBHOBECHE.
VYpaBHenue terioBoro 6anaxca. [lnaBnenue u oTBepAeBaHNe KPUCTAUIMYECKUX BEIIECTB. Y IeIbHAas
teriora masienus. [lapooopazoBanue u konaeHcanus. Ucnapenne (MC). Kunenne. Y aenpHas Temiora
napooOpa3zoBaHusi. 3aBUCUMOCTb TeMIIepaTyphl KUIIEHUS OT aTMOC(hEpHOro AaBieHus. BiaxxHocTh Bo3ayxa.

OHeprusi TOIJIMBA. Y IeNbHas TEIUIOTa CrOpaHHUsl.

[Tpunnumnet padots! TeroBbix Asurareneil. KI1J] TeroBoro npuratens. TermioBeie ABUTATEIN U 3aIlUTa
okpyxkatotei cpeapl (MC). 3aK0oH COXpaHEHHS M IMPEBPAIIECHUs YHEPTUH B TEIIOBBIX mporieccax (MC).

JdemoHcTpauuu

1. Habnronenue OpOyHOBCKOTO JBHKEHUS

. HaGmronenue nudpdyszun

. Habmronenue siBieHuii cMauMBaHUs U KAWL PHBIX SBICHUIN

. HaGmroieHre TemnoBoro pacuimpeHus Tel

. I3MeHeHune naBlieHus ra3a npu u3MeHeHHH 00bEMa 1 HarPEeBaHUU WIIH OXJIKICHUH
. [IpaBuna u3mMepeHus TeMiepaTypbl

. Buzel Teruionepeaun

0 N O Ok W

. OxnaxieHue npu COBEpLICHUU paboThI



9. HarpeBanue mipu coBepiiieHUH pabOoThl BHEIITHUMH CHJIAMH
10. CpaBHeHHE TETIIOEMKOCTEH Pa3IMYHBIX BEIIECTB

11. HaOnroneHue KAIIEHUSA

12 .HaGumroieHue MOCTOSIHCTBA TEMITEPATYPhI MPH TUIABJICHUN
13. Moaenu TeIUIOBBIX ABUTaTENEH

JlabGopaTtopHbie padoThI M ONBITHI

1. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYISIPHOTO IPUTSIKECHUS

2. ONBITHI 110 BRIPAIIIMBAHUIO KPUCTAIIOB IOBAPEHHON COJIM UJTH caxapa

3. OnbITHI 110 HAOTIOCHHUIO TETJIOBOTO PACIIUPEHUS T'a30B, KHUIKOCTEH U TBEPABIX Tell

4. OmpenencHue qaBjieHHs BO3Iyxa B 0ajUIOHE IITPUIIA

5. OnbITHL, AEMOHCTPHUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3JIyXa OT €ro 00bEMa 1 HarpeBaHUs WU
OXJTAXKICHUS

6. [IpoBepka rumoTe3bl TMHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOWMKA KUAKOCTH B TEPMOMETPUIECKOM TPYOKe
OT TEMIEPaTyphI

7. HabmoeHue n3MeHeHUs] BHYTPEHHEH YHEPTUU Tella B pe3ysibTare TeIuionepeaud U padboThl BHEITHUX
cuI

8. UccnenoBanue siBIeHUs TEINIOOOMEHA MPU CMEITUBAHUH XOJIOJHOMN U TOPSYEi BOJIBI

9. OnpeneneHre KOIMYECTBA TEIUIOTHI, MOJIYYCHHOTO BOJIOH MPH TETIOOOMEHE ¢ HATPEThIM
METAJUTHIECCKUM IHIIHHIPOM

10. Onpenenenue yaenpHOM TEIUIOEMKOCTH BEIIECTBA

11. WUccnenoBanue nporecca UCHapeHust

12. Onpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/IyXa

13. Onpenenenue yaenbHON TETIIOTH IIABICHUS JIb/1A

Pasznen 2. 3.11eKTpn'{ec1me U MAarouTHbIC SIBJICHUS

DnexTpuzanus Tei. JBa poaa 3IeKTpUIecKuX 3apsaaoB. BaumoneiicTBue 3apsikeHHbIX Tes. 3akoH Kynona
(3aBUCHUMOCTb CHJIbI B3aUMOAEUCTBHUS 3apsKEHHBIX TEJl OT BEJIMUMHBI 3apSA0B U PACCTOSIHUSI MEXKAY TEJIaMu).

OnexTpuueckoe nojie. Hanpssk€HHOCTD 35ekTprudeckoro nodst. [IpuHIun cyneprno3unum 31eKTpUIECKuX
ToJieH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsiioB. DJIeMEeHTapHbIN dnekTpruueckuii 3apsan. Ctpoenue aroma. [IpoBogHuKM
U AUBJIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsa.

DONeKTpUUECKHU TOK. Y CIOBHSI CYIIECTBOBAHUS JIEKTPUUECKOr0 TOKa. MICTOUHMKH TOCTOSIHHOTO TOKA.
JlefcTBUS 2JIEKTPUUECKOro TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHUM TOK B KHJIKOCTAX
U rasax.

Onektpuueckas nenb. Cuina Toka. DiaekTpruueckoe HanpspkeHrne. COnpoTUBIECHUE TPOBOIHUKA. Y IEIbHOE
COIpOTHBIIEHHUE BellecTBa. 3akoH OMa ans yyacTka nenu. [locnenoBarenbHoe U napajiesibHOE COSTMHEHNE
MIPOBOIHHUKOB.

PaboTa 1 MOITHOCTH 3JIeKTpUUYeCcKOoro Toka. 3akoH Jxoyns— JleHna. DiaeKkTpudecKkre ey 1 NoTpeOnuTen
ANEKTpUYECKOM sHepruu B ObITy. KopoTKoe 3aMbIKaHHE.

[ToctositHHBIE MarHUTHL. B3anMozeiicTBHe MOCTOSTHHBIX MarHUTOB. MarHuTHoe mojie. MarHuTHoe mosie
3eMiIu 1 ero 3HaYeHue s )Ku3HU Ha 3emiie. OnbIiT OpcTtena. MarHuTHoe mosie 3JIeKTPHUUECcKOro ToKa.
[IpumeHeHne IeKTPOMAarHUTOB B TEXHUKE. J[eliCTBUE MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEKTPOABUTATENb IOCTOSTHHOTO TOKa. Vcronbp30oBaHue 2IeKTPOABUraTeNNe B TEXHUUECKUX YCTPOHUCTBAX U
Ha TPaHCIIOPTE.

Omnsitel Gapanest. SIBnenue anekrpoMarHuTHON HHAYKIUU. [IpaBuio Jlenna. Dnexktporeneparop. Crocoos
MOJTYYEHUS DNIEKTPUIECKON SHEPTUU. DIIEKTPOCTAHIIUU Ha BOZOOHOBISIEMBIX UCTOYHHKAX SHEPTUH.



JeMoHcTpanun
1. DnexTtpuzanus ten
JIBa poJia SJIEeKTPUUECKUX 3apsAI10B U B3aUMOJAEHCTBUE 3apsKEHHBIX TEll
YCTpPOUCTBO U NEUCTBUE 3IIEKTPOCKOIIA
DnexTpocTaTHuecKas MHAYKLUS
3aKOH COXPaHEHMs MIEKTPUUECKUX 3apsI0B
IIpOBOIHHKY U JUIIEKTPUKH
MonenpoBaHue CHIOBBIX JTUHUH AIEKTPUYECKOTO OIS
VcTOYHUKY OCTOSITHHOTO TOKA
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. MOI[CHI/IpOBaHI/IC HCBO3MOXHOCTHU pa3ACIICHUA MOJIIOCOB MarHuTa

-
\'

. MOI[CHI/IpOBaHI/Ie MAarHUTHBIX MOJIEH HOCTOSIHHBIX MarHUTOB
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. OneIT Opcrena
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. MarauTtHoe 1nosie Toka. DJIeKTPOMarHuT

20. JleficTBME MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM

21 DaeKTpoABUTATENh TOCTOSHHOTO TOKA

22. VccnenoBanue sIBICHUS QJIEKTPOMArHUTHON WHIYKITUH

23. OnbiTel Papajes

24. 3aBUCUMOCTH HAIIPaBJICHUS UHAYKIIMOHHOTO TOKa OT YCIOBUH €r0 BOSHUKHOBEHHUS
25. DieKTporeHepaTop MOCTOSHHOTO TOKa

JlaGopaTopHbie padoThl U ONBITHI

1. OmbIThl IO HAOTIOACHHUIO HNIEKTPU3ALNH TEJT UHAYKIIHMEH U IPH CONPUKOCHOBEHUHU
I/ICCHGI[OBaHI/Ie ,Z[eflCTBHSI SJICKTPHUYCCKOI'O IMOJIA HAa TPOBOAHUKHU U JUIJICKTPHUKU
C6opxka 1 poBepka pabOThI IEKTPUIECKOM LIENH MOCTOSTHHOTO TOKa
W3Mmepenue u peryaupoBaHue CUIIbI TOKA
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N3mepenue u peryaupoBaHue HAPKEHUS

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYILIETO YEPEe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaMpPsDKEHUS HA PEe3UCTOPE

7. OHBITBI, ACMOHCTPUPYIOIIHE 3aBUCUMOCTD 3JICKTPHUYICCKOT'O COMMPOTUBJICHUSA IMTPOBOAHUKA OT €TI0 AJIMHEI,
TUTOIIAH MTOTIEPEYHOTO CEUSHUs U MaTepHrasa

8. IIpoBepka mpaBuiia CJIOKEHHUS HANPSKEHUH IPU MOCIIEI0BATEILHOM COSIMHEHUH JIBYX PE3UCTOPOB

9. TIIpoBepka mpaBwiia Uit CUIIBI TOKA TIPHU TTAPAIIICTFHOM COSIMHEHHH PE3HCTOPOB

10. Onpenenenne padOTHI AIMEKTPUICCKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOP

11. Onpenenenrie MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJCISIEMOI Ha PE3UCTOPE

12. ViccnenoBanre 3aBUCUMOCTH CHITBI TOKA, MIYIIIETO Yepe3 JaMIIOUKY, OT HANpsOKEHUS Ha HEH

13. Onpenenenune KI1JI HarpeBaremns

14. I/ICCJ'Ie)IOBaHI/Ie MAardHmuTHOT O B33HMO)ICI7]CTBPI$I IIOCTOSIHHBIX MAIrHUTOB

15. I/IsyquHe MAardvuTHOI'O ITOJIA MOCTOAHHBIX MAarHUTOB ITPU UX 06LG}1HHCHI/II/I " pa3aciICHun

16. UccnenoBanue NeiicTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY



17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS KAaTYIIKH C TOKOM M MarHuTa oT
CHUJIBI TOKA Y HAIIPABJICHUSA TOKA B KAaTYIIKE

18. U3zyuenue neiicTBUs MArHUTHOTO I10JIs1 HA TPOBOJIHUK C TOKOM

19. KonctpyupoBanue u u3ydeHue pabOThl IJIEKTPOJBUTATEIIS

20. Usmepenne KII/] snexTpoaBurarenbHoOi yCTaHOBKH

21. OnbITHI IO UCCIIEOBAHUIO SBJICHUS 3JEKTPOMAarHUTHON MHYKIIMU: UCCIIEI0BAaHIE U3MEHEHUI
3HA4YECHMS U HAMPABIICHUS UHIYKIIMOHHOIO TOKA.

9 KJIACC
Pa3nea 1. Mexannueckue siBJICHHA

Mexannueckoe qBrmxeHne. MarepuaibHas Touka. CucreMa orc4éra. OTHOCUTENBHOCTh MEXaHUUECKOTO
JBUKEHMs. PaBHOMEpHOE NpsIMONIMHENHOE JBMXEeHNE. HepaBHOMEpHOE PSMOIMHENHOE IBUKEHUE.
CpenHsisa 1 MTHOBEHHAsi CKOPOCTh TeJla IIPU HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOyCKOpeHHOE TpsIMONTHHEHOE BIkeHrne. CBoboaHOoe magenue. OnbiThl ["amues.

PaBHOMEpHOE IBUKEHUE 110 OKpYKHOCTH. [lepron n yacrota obpamienus. JInHelHas 1 yriaoBasi CKOPOCTH.
LleHTpOCTpEMHUTEIBHOE YCKOPEHUE.

Ilepssriit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tperuit 3akon Herorona. IlpuHumn cynepnosunuu
CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuijia TPeHUS CKOJIBKEHHUSI, CUJIa TPEHHUSI TIOKOSI, IPYTHE BUIbI
TPEHHUS.

Cuuta TSDKECTH 1 3aKOH BCEMUPHOTO TATOTEHHUs. Y CKOPEHHE CBOOOAHOTO MajieHus. J[BuKeHne TiaHeT
Bokpyr Comnnua (MC). [lepBas kocMuueckasi CKOpocTb. HeBeCOMOCTh U IEperpy3KH.

PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea ¢ 3aKpeIrIEHHOM
OChI0 BpanieHua. MoMmeHT cuibl. LIeHTp TsxecTH.

WNmnynec Tena. U3menenune umnyibca. MMmynbe cuiibl. 3aKOH COXpaHEHUsI UMITyJibca. PeakTuBHOE
newxkenue (MC).

Mexannueckas paboTa U MOIIHOCTb. PaboTa cuil TskecTH, yrnpyroctu, TpeHus: CBsi3b S3HEPrUU U paboThl
[loTenuuanbHas sHeprust Tena, MOJAHATOrO HaJl HOBEPXHOCTHIO 3eMiiu. [loTeHIranpHas sHeprust C:kaTon
npyxunbl. Kunetnueckas sHeprus. Teopema 0 KHHETUYECKOW SHEPTUM. 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPTHH.

JdemoHcTpanuu

HabmtoieHne MexaHn4ecKoro JBUKEHHS TeJIa OTHOCUTENILHO Pa3HbIX Tell OTCUYETa

CpaBHeHMe myTel U TPACKTOPUI ABUKEHUSI OTHOTO U TOTO JK€ Tea OTHOCUTENBHO Pa3HbIX TEJ OTCUETA
N3mepenne ckOpoCTH U YCKOPEHUS IPSIMOJIMHEHOTO IBUXKEHUS

HccnenoBanue mnpuU3HAKOB PABHOYCKOPEHHOTO JIBHXKEHMS

ok wn e

HaGnronenue nBHKEHHUS Tela 10 OKPY>KHOCTH

6. Habmoenne MexaHU4eCKUX SIBICHUH, TPOUCXOSIINX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEJIbHO KaOuHeTa (PU3NKU

7. 3aBUCUMOCTb YCKOPEHHs Tejla OT Macchl Teja U IEHCTBYIOIIEH Ha HETO CUJIbI

8. Haluoenue paBeHCTBa CHJI IIPU B3aUMOJICHCTBUU TEI

9. M3menenue Beca Tea MpH YCKOPEHHOM JBHKEHUH

10.Ilepenaua ummysbca Ipu B3aUMOJIEHCTBUU TEN

11.ITpeoOpazoBanus YHEPrUM NPU B3aUMOJIEUCTBUN TEIl

12.CoxpaHeHune UMITyJIbCca MPHU HEYIPYTrOM B3aMMOICHCTBUH

13.CoxpaHeHre UMIyJibca Ipu a0COIOTHO YIPYTrOM B3aMMOICHCTBUH

14 . HaGnroieHue peakTMBHOTO JIBUKEHUS



15. CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPH CBOOOTHOM TaACHUH
16. CoxpaHeHre MEXaHUYECKOW SHEPTUH MTPH IBMXKEHHUH TeJla MO AEHCTBUEM MPYKUHBI

JlaGopaTopHble pad0ThI U ONBITHI

1. KoHcTpynpoBaHHe TpaKTa JJisl pa3roHa U JAJIbHEHIIEro paBHOMEPHOTO IBUYKCHUS IIAPUKA WITH
TEJICHKKHU

2. Ormpenenenue cpeiHeil CKOPOCTH CKOJIbXKEHUS OpyCKa WM IBUKEHHUS IIapHKa 110 HAKJIOHHON
IJIOCKOCTH

3. OmpenesneHne yCKOPEHHS Tella IPU PABHOYCKOPEHHOM JIBIDKEHHH TI0 HAKJIOHHOH TIOCKOCTH

4. VlccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH ITPHU PABHOYCKOPEHHOM JIBIXKEHUU 0€3 HayaJlbHOU
CKOpOCTH

5. TIpoBepka runoTe3bl: €Cliv MPU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJbHON CKOPOCTH IYTH OTHOCSTCS
KaK psii HEUETHBIX YHUCEJI, TO COOTBETCTBYIOIIUE TPOMEKYTKH BPEMEHH OJIMHAKOBBI

6. HccrnenoBaHue 3aBUCIMOCTH CHJIbI TPEHUSI CKOJIBXECHHUS OT CHITbl HOPMAaJIBHOTO JIABJICHUS

7. Omnpenenenrie KodpUIMEeHTa TPSHUS CKOIBKEHUS

8. Ompenenenue >kECTKOCTH MPYKUHBI

9. Ompenenenne paboOTHI CUIIBI TPEHHS ITPU PABHOMEPHOM JBIDKCHHHU TeJla 0 TOPU30HTAIBHOM
MOBEPXHOCTHU

10.Onpenenenue paboThI CUIIBI YIPYTOCTH TPU MOABEME TPY3a C UCIIOIB30BAHUEM HETIOABHYKHOTO H
MOJIBUKHOTO OJIOKOB

11.M3y4enue 3aK0Ha COXpaHEHUsI SHEPTUU

Paznen 2. MexaHn4yecKHne KoJ1e0aHus U BOJHbI

KonebarensHoe nrxenne. OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHUil: IepHO/I, 4acTOTa, aMILUIUTY/Ia.
MartemaTrueckuil U IpyKUHHBIM MagTHUKH. [IpeBpaliienne snepruu npu KojaedaTenbHOM JIBHKEHUU.
3aryxatomue kojaebanus. Bernyxaennsie konebanus. Pezonanc. Mexannueckue BosHbl. CBOCTBA
MeXaHu4ecKuX BOJIH. [Ipo AoJIbHBIE M TONIEPEYHBIE BOJIHBL. [[JTMHA BOJIHBI M CKOPOCTH €€ pacpOCTPaHEHUS.
MexaHnndeckue BOJTHBI B TBEPIOM Telie, ceicMuueckue BosHbI (MC).

3ByK. ']poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. H(ppa3Byk U yIbTpa3BYyK.

JdemoHcTpanuu

1. HaGnronenune koaeOaHuit Tel o1 ASHCTBUEM CHITBI TSKECTH M CHIIBI YITPYTOCTH
2. HabGmonienne konebaHui Tpy3a Ha HUTH M HA TIPY>KUHE

3. HabnroieHre BBIHYXIEHHBIX KOJIEOaHMI U pe30HaHCca

4, PactipocTpaHeHHUE MTPOIOIBHBIX M IMTOMEPEYHBIX BOJH (Ha MOJIEIIH)

5. HaGmroieHne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKHUH pe30HaHC

JlaGopaTopHbie padoThI U ONBITHI

1. OnpeneneHue 4aCTOTHI M IEpUOJIa KOJIeOaHHH MATEMaTHUYECKOTO MasiTHIKA

2. OnpezeneHue 4YacTOTHI M IEPHUO/Ia KOJICOAHU MPYKUHHOTO MasiTHAKA

3. MccnenoBaHue 3aBUCUMOCTH MIEPHO/Ia KOJIeOaHUHT MTOIBENICHHOTO K HUTHU IPy3a OT [UTMHBI HUTH

4. VccnenoBanue 3aBUCUMOCTH MEPHOIa KOJICOaHUH MPYKMHHOTO MasiTHUKA OT MacChl rpy3a

5. [IpoBepka HE3aBUCHMOCTH TIepro/ia KoJjeOaHHid Tpy3a, TIOABEIIEHHOTO K HUTH, OT MacChl rpy3a

6. OTBITHI, JEMOHCTPUPYIOIINE 3aBUCHMOCTD NIEPHOJIa KOJICOaHUH MPYKUHHOTO MasiTHAKA OT MacChl Tpy3a
1 JKECTKOCTH TPYKUHBI

7. I3mepenue ycKopeHus CBOOOHOTO MMaJICHUs

Pa3nen 3. D1eKTPOMAarHuTHOE 10JIe U 3J1eKTPOMATHUTHBIE BOJIHBI



DJIEKTPOMAarHUTHOE MoJie. DJIEKTPOMArHuTHbIE BOJHBI. CBOMCTBA 3JIEKTpOMAarHuTHEIX BOJIH [1Ikana
3JEKTPOMArHUTHBIX BOJIH. Mcnosib30BaHUE 371I€KTPOMArHUTHBIX BOJH JJI1 COTOBOM CBSI3HU.
DnexTpoMarHuTHas npupoja ceeta. Ckopocth cBeTa. BonHOBbIE CBOICTBA CBETA.

JdemoHcTpanuu
1. CpoiicTBa 3JEKTPOMArHUTHBIX BOJH
2. BoyiHOBEIE CBOICTBA CBETA

JlaGopaTopHbie pad0ThI U ONBITHI

1. I/I3y‘ICHI/IC CBOMCTB SJICKTPOMArHUTHBIX BOJIH C ITIOMOIIBIO MOOHUJILHOTO TeJ'IC(I)OHa

Pa3nen 4. CBeToBbI€E IBJICHUSA

JlyueBas monens cBeta. Mctounuku cseta. [IpsimonuneiiHoe pacnipoctpaneHue csera. 3atmenus CosHua u
JIynel. Otpaxkenue cseta. [Inockoe 3epkano. 3aKOH OTpakKEHUs CBETA.

IIpenomnenue cBeTa. 3aKoH NpesnomieHus ceera. [loaHoe BHyTpeHHee oTpakeHue cBeTa. Mcnonb3oBanue
IIOJIHOTO BHYTPEHHETO OTPAXXEHUS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xop mydeit B mun3e. OnTHyeckas cuctema goroanmnapara, Mukpockona u reaeckona (MC). I'na3
KaK ONTHYECKasl CUCTeMA. biIM30pyKOCTh U 1ajIbHO30PKOCTb.

Pasnoxxenue 6emoro cBeta B criekTp. OnbiTel HptoToHa. CrioskeHUE CIEKTpaIbHBIX MBETOB. Jucnepcus

CBCTa.

JleMoHCTpanuu

[IpsiMonuHEHOE pacIpOCTPaHEHUE CBETA.

OTpakeHue cBeTa.

[Nony4yenne n300paKeHUH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJIax.
[Ipenomnenne ceera.

OnTrueckuii CBETOBOJ,.

Xop ry4eit B cOOMparomieil JInH3e.

Xoz JIydel B pacCEeUBAOIIEH JINH3E.

O No gk~ wdhRE

[Nony4yenne n300pakeHUi C MOMOIIBIO JTHH3.

9. Ipunuun neiictBus poToanmapaTa, MUKPOCKOIIA M TEJIECKOTA.
10.Monenb rinasa.

11. Paznoxenue 6€0ro cBeTa B CIIEKTP.

12.Tlonyuyenue 6enoro cBeTa pu CJI0KEHUU CBETa Pa3HbIX I[BETOB.

JlabopaTopHblie padoThl M ONBITHI

1. VccnenoBanne 3aBUCIMOCTH YTJIa OTPAXSHHSI CBETOBOTO JIy4a OT YTJjia MaJCHHUs.

2. MI3yueHne XapakTepUCTHK N300paskeHUs IIPEeIMETa B TUIOCKOM 3epKaJe.

3. MccnenoBanue 3aBUCUMOCTH yIJIa TIPEJIOMIICHHUS! CBETOBOTO JIyda OT yIJIa IaICHUs] Ha TPAHHIIE «BO3IYX
—CTEKJIO».

4. TlonyueHnue n300pakeHUI ¢ MOMOIIIBIO COOMPAIOIIICH JTUH3BI

5. Onpenenenue GOKYCHOTO PACCTOSHUS U OITUYECKON CHJIBI CO OUparOIIeh JTMH3HI.

6. OTBITHI 1O Pa3I0KEHUIO OEJTI0T0 CBETa B CIIEKTP.

7. ONBITHI 110 BOCIIPUATHIO LIBETA IPEAMETOB IPU UX HAOJIIOIEHUU Yepe3 IIBETOBBIE (PHIIBTPHI.

Pa3nea 5. KBanToBbIE iBJIeHUSA

OmnsiTel Pezepdopaa u mianerapHas Mmoaens atomMa. Mozens atoma bopa. Mcnyckanue u norsomieHue
cBeTa aToMoM. KBaHTbI. JInHEHUaThIe CIIEKTPHI.

PannoaktuBHOCTH. AJb(a, 6eTa u ramMan3inydeHus. CTpoeHne aToMHOTO siapa. HykiaonHas Monierns



aTOMHOTO siapa. M30TombI.
PanuoaxTtuBHbBIe npeBpaiienus. [lepuoa nmomypacnaga aTOMHBIX SIED.
S nepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsAI0BOT0 U MAaCCOBOTO YHCEl. DHEPIUsl CBSA3U aTOMHBIX SIAEP.
Cs13b Macchl M SHepruu. Peakiuu cuntesa u nenenus saep. Uctounuku sneprun Conana u 38€31 (MC).
SAnepnas sHepreTrka. J[ecTBUS palMOAaKTUBHBIX M31y4YeHUN Ha kuBbie opranu3mMbl (MC).

JdemoHcTpanuu

1. CnexTpbl U31y4eHUs U MOTIJIOIIECHUS.

2. CriekTpbl pa3IUYHbIX Ta30B.

3. CriexTp BoJIOpOJIA.

4. HabmoneHue TpekoB B kamepe BuibcoHa.

5. PaboTa cuéTunka HOHU3UPYIOIIUX U3TyYSHHH.

6. Perucrpanus usinydeHus NpupoAHbIX MUHEPAJIOB U MPOYK TOB.

JlaGopaTopHble padoThI U ONBITHI

1. HabnroeHue CIuTONIHBIX M TMHEHYATBIX CTIEKTPOB U3TYUCHUS.

2. UccnenoBanue TPEKOB: M3MEPEHUE YHEPTHH YACTHIIBI I10 TOP MO3HOMY IyTH (110 poTorpadusm).
3. 3mepenue painoakTUBHOTO (hOHA.

IToBTOpPHTEIBLHO-00001IIAO NI MOLYTb

[ToBTOpHUTENHEHO-0000IAIOIINI MOTYIb TIPETHA3HAYCH JIJIsI CHCTEMATH3allMU U 0000IICHUS TPEIMETHOTO
COJIep>KaHUs U OIBITA JESATEIBHOCTH, IPHOOPETEHHOTO MPU U3YYCHUH BCETO Kypca (PU3UKHU, a TAKXKE IS
moAroToBku K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY MO (hU3HKe Il 00yJaronIuXcsi, BRIOPABIINX ATOT
y4eOHBII TPEeaMET.

[Tpu U3yyeHnn JaHHOTO MOJIYJISl PEATU3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI JESTEILHOCTH, HA OCHOBE
KOTOPBIX 00ECTIEYNBACTCS JOCTHKCHHE MPEIMETHBIX U METANPEAMETHBIX IJIAHUPYEMBIX PE3yJIbTaTOB
o0y4yeHus1, GOpMHUPYETCs €CTECTBEHHO-HAayYHasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJ0B HUCCIIEIOBAHHSA
SIBJICHUW TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSMHU OOBSICHATH PUINICCKUE SIBIICHUS, TPUMCHSIS
MOJTy4YCHHBIC 3HAHUS, peIlaTh 3a/1a4M, B TOM YHCIIE KAaUeCTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNHUAaNbHO AeSTENTFHOCTHBIN XapaKkTep JAaHHOTO pa3ienia peaan3yeTcs 3a CU€T TOro, YTO yJalrecs

BBIIIOJIHAIOT 3aJaHWsA, B KOTOPBIX UM IIPECAIaracTcCs:

— Ha OCHOBE TIOJYYCHHBIX 3HAHUH Pacro3HaBaTh U HAYYHO OOBACHATH (DU3MUECKHE SIBICHUS B
OKPYXKaroIIEeH IPUPOJI€ U MOBCEAHEBHOM )KU3HH;

— HCIOJIb30BAaTh HAYUYHBIC MCTOAbBI UCCIICAOBAHUA (1)I/I3I/I‘-IGCKI/IX HBHGHHﬁ, B TOM YUCJIC JIsI IPOBCPKU

TUNOTE3 U MOJYYCHHUSA TCOPCTUUCCKUX BBIBOIOB,

— OOBICHATH HAaYYHBIC OCHOBBI HanOoJIee BaXKHBIX ,[[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/II\/'I,
HallpuMeEp, MPAKTUICCKOTI'0 UCITOJIb30BaHWA PA3JIMYHBIX KCTOYHUKOB OHCPIUH HA OCHOBC 3daKOHA IIpeC-

BpalICHUA U COXPAaHCHHA BCCX U3BCCTHBIX BUAOB SHCPTHU.

Ka)KI[afI N3 TCM JAaHHOI'0O pa3Jeyia BKIIIOYACT SKCIICPUMCEHTAJIBHOC UCCIICTOBAHUC 0606111a101uer0
XapakTepa. Pazgen 3aBCpHIACTC IIPOBCACHUCM JHUarHOCTUYECKOM U OLICHOYHOM pa6OTLI 3a KypcC OCHOBHOH
IIKOJIBI.



INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

N3yuenne yuebHoro npenmera «Pu3nka» Ha ypoBHE OCHOBHOTO 00IIETO 0Opa30BaHMUS JTOIKHO
obecrieunBaTh JOCTH)KEHHUE CIIEYIOUIMX JINYHOCTHBIX, METAIIPEAMETHBIX M IIPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TPOSIBJICHUE UHTEpEca K HCTOPUU M COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PM3NUECKOM HAyKH;
— IEHHOCTHOE OTHOILEHHUE K JOCTIKEHHUSIM POCCHMCKHUX YUEHBIX (DU3UKOB.
I'pasicoanckoe u Oyxo6no-upaecmeeHHoe 60CRUMAaHUE:

— TFOTOBHOCTb K AKTUBHOMY Y4aCTHUIO B OGCY)KI[GHI/II/I OGH.IGCTBGHHO-?)HE[‘-II/IMBIX 1 3THYCCKHUX HpO6HeM,

CBSI3aHHBIX C MIPAKTUYECKUM MPUMEHEHHUEM TOCTHKECHUN (PU3UKH;
— OCO3HaHHUE BAXHOCTH MOPAIBHO-ITUYECKUX IIPUHIIUIIOB B ACSATEIBHOCTH YYEHOTO.
Icmemuueckoe eocnumanue:

— BOCHPHUATHE ICTETUYECKUX KAaueCTB (PU3MUECKON HAyKU: €€ TapMOHUYHOTO ITOCTPOEHHUSI, CTPOr'OCTH,
TOYHOCTH, JJAKOHUYHOCTH.

llennocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHC ICHHOCTH (1)I/ISI/I‘~IGCKOI\/’I HAayKHU KaK MOIIHOI'O MHCTPYMCHTA TO3HAHUA MHUPaA, OCHOBBIL

Pa3BUTHUS TEXHOJIOTUMN, BaKHENIIEH COCTABIISIIOIIEN KYJIbTYPHI;
— DPa3BUTHE Hay4yHOU JIF0O03HATENBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON IETEIbHOCTH.
Dopmuposanue Kynbmypol 300p06bs U IMOUUOHATILHOZ0 OJ1AZONONYUUA:

— OCO3HaHME LIEHHOCTH 0€30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
Ba)KHOCTH TIPABHJI 0€301TaCHOTO TMOBEICHHS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM U TETNTIOBBIM
000py/I0BaHUEM B JIOMAIITHUX YCJIOBHSIX;

— c(hopMHpPOBaHHOCTH HaBbIKa pe(iIeKCUH, IPU3HAHUE CBOETO MpaBa Ha OMKUOKY U TAKOT'O K€ MpaBa y
JPYTOro 4enoBeKa.

Tpyooesoe éocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHN ITPAKTHUYCCKUX 3a/1a1 (B paMKax CEMbH, IIKOJIbI, TOPOAa, Kpaﬂ)
TEXHOJOTMYECKON 1 COHH&HLHOﬁ HaIIpaBJICHHOCTH, Tpe6y10H_[I/IX B TOM 4YHCJIC U (1)I/I3I/IIIGCKI/IX 3H8.HI/II71;

— HMHTEpeC K MPaKTUUECKOMY H3YUEHHIO MPO(eccHii, CBSI3aHHBIX C (PU3HKOIL.
JKonocuueckoe eocnumanue:

— OpHEHTAIMs Ha IPUMEHEHNE (PU3MUECKUX 3HAHUM U1 PEeLIeHUs 3a7a4 B 00JIaCTH OKpYXKaroIen
cpenbl, INITAHUPOBAHUS IIOCTYIIKOB U OLIEHKU X BO3MOXKHBIX ITOCJIEICTBUM I OKPYIKAIOILEH Cpebl;

— OCO3HaHME II00AJBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U IMyTel UX pelIeHus.
Aoanmauyusa 006yuaroue2oca K U3MEeHAIOUWUMCA YCT108UAM COUUATLHOU U RPUPOOHOIL CPeObl:

— TOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BHITIOJTHEHUH UCCIIEIOBAHNIN M MTPOEKTOB (hU3NIECKOM

HAIpaBJICHHOCTU, OTKPBITOCTDb ONBITY U 3HAHUAM APYTUX;

— HOBBIIICHUEC YPOBHSA CBOCH KOMIIETCHTHOCTH 4Cpe3 MPAKTHYCCKYIO ACATCIbHOCTD,



— moTpeOHOCTh B POPMUPOBAHUN HOBBIX 3HAHUI, B TOM YUC)Ie (DOPMYIUPOBATH UJIEH, TIOHATHUS,
TUTIOTE3bI O (PU3MUECKUX OOBEKTaX W SBICHHSIX;

— 0CO3HaHHE Ae(PHUINTOB COOCTBEHHBIX 3HAHWH U KOMIIETEHTHOCTEH B 001aCTH (YU3UKH;
— TUTAHUPOBAHHE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PU3MYECKHIX 3HAHHIA;

— CTpEeMJICHUE aHAJIU3UPOBATh U BBISABIATH B3aUMOCBS3H NIPUPObI, 00IECTBA U SKOHOMUKH, B TOM
quclie C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

— OIICHKA CBOMX JIEUCTBUI C YUETOM BIHSIHUS Ha OKPYXKAIOIIYIO CPEly, BO3SMOKHBIX TJ100aJIbHBIX
MOCJIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIe IO3HABATEIbHbIC 1eHCTBUS

Baszoewie nozuueckue oeiicmeun:
— BBISBIIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBJICHUI);
— YCTaHaBJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIAaCCU(PUKAIIMN, OCHOBAHUS IS 0OOOIIICHUS M CPABHECHMSI;

— BBIABJIATH 3dKOHOMCPHOCTHU U ITPOTUBOPCUUA B PACCMATPHUBACMBIX (baKTaX, JaHHBIX 1 Ha6J'IIO,I[€HI/I$IX,
OTHOCAIIUXCA K (1)I/ISI/I‘IGCKI/IM SBJICHUSAM,

— BBIABJIATH IPUYNHHO-CJICACTBCHHBIC CBA3H ITPHU U3YUCHUU (1)I/ISI/I‘IGCKI/IX SIBIICHHUH 1 IMpoICCCOB;
JACJ1aTb BBIBOJAbI C UCIIOJIb30BAHHUEM ACAYKTHBHBIX 1 UHAYKTUBHBIX YMO3aKqueHHﬁ, BbIIBUI'aTh
THUIIOTE3bI O B3AUMOCBA3AX (1)I/I3I/I‘IGCKI/IX BCJINYHH,

— CaMOCTOSITETIbHO BEIOMPATh CIIOCO0 penieHus yueOHol Gpu3ndeckoil 3ajaun (CpaBHEHHE HECKOIBKUX
BapHUaHTOB PEILICHUs, BBIOOP Hanbo1ee MOJXOAAIIET0 ¢ YIETOM CaMOCTOATEIbHO BBIJEICHHBIX
KpUTEPHUEB).

ba3zoevie uccneooeamenvckue oeticmeusn:
— HCIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;

— TPOBOIMTH IO CAMOCTOSTEIIEHO COCTABJICHHOMY IUIaHY OMBIT, HECIOXKHBINA (PU3NIECKUNA

AKCIIEPUMEHT, HEOOIBINIOE HCCIeTOBaHNE PU3NIECKOTO SIBICHUS,

— OIICHUBATh HA TPUMCHUMOCTDb U JOCTOBCPHOCTDH I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIO B XOJI€ UCCIICAOBaHUA
HJIN SKCIICPUMCHTA,

— CaMOCTOSITEIBHO (POPMYITUPOBATE 0O0OOIIEHHUS ¥ BBIBOBI IO PE3yIbTaTaM IMPOBEIEHHOTO
HaOJII0JICHUS, OTIBITA, UCCIICI0BAHMS;

— MPOrHO3UPOBATh BO3MOYKHOE JalbHENIIIee pa3BUTHE (PU3MUECKHUX IPOLIECCOB, a TAKKE BbIIBUTAaTh

MIPEATIONOKEHHS 00 UX PA3BUTHHU B HOBBIX YCIIOBUAX U KOHTEKCTAX.
Paboma c ungpopmayueii:

— MPUMEHSTh pa3IU4Hble METO/bl, HHCTPYMEHTHI U 3aIllpOCHI IIPU MOUCKE U 0TOOpe HHPOPMALIUHN UITU
JIAHHBIX ¢ YUETOM IPEIOKEHHOW yueOHOU (hr3nUecKo 3a1auu;

— aHaJIM3UpPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(OPMALIHUIO PA3IUYHBIX BUIOB U (hOpM
Mpe/ICTaBICHUS;

— CaMOCTOSTENbHO BBIOUPATH ONTUMAIIBHYIO (JOPMY IMpeACTaBICHUS HHPOPMAIIUN U UILTIOCTPUPOBAThH
pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMHU, JuarpaMMaMu, HHOM rpaguKoil 1 uX KOMOMHAIIMSIMH.



YHI/IBepcaJ'IbeIe KOMMYHUKATUBHBIC JedcTBUA

Obwenue:

— B X0JIe 00CYKIeHHsI YUeOHOTO MaTepraa, pe3yJbTaToB JIA0OPATOPHBIX pabOT U POCKTOB 337aBaTh
BOITIPOCHI MO CYIIECTBY 00CYK/1aéMOI TEMBI U BBICKA3bIBATh WJICH, HAIICJICHHBIC HA PEIICHUE 3aa4l U
noJiiepkaHue 0JaroKenaTeIbHOCTH O0IIEeHNUS;

— COIIOCTABJIATH CBOU CYXACHUSA C CY)KICHUAMU JPYIrUX YUaCTHHUKOB AMWAJIOora, O6H&py>I(I/IBaTI)
pa3IM4Me U CXOJICTBO MO3ULIHIA;

— BBbIPpAXaTh CBOIO TOYKY 3PpCHUA B YCTHBIX U TMCBbMCHHBIX TCKCTAX;

— TYOJUYHO MPEJICTABIISATH PE3YJIbTAThl BHITOJTHEHHOTO (PU3HUYECKOTO OTBITa (IKCIIEPUMEHTA,
HCCIIEIOBaHUS, TIPOSKTA).

Coemecmnasn desamenvHocmb (COMPYOHUYECMB0):

— TIOHUMATh ¥ HCIOJI30BAaTh MPEUMYIIECTBa KOMAHTHOW ¥ HHIAWBHIyaTbHOW PaOOTHI PH PEeIICHUH
KOHKPETHOHN (hU3UIECKOM TPOOIEMBI;

— IPUHUMATb OCJIN COBMECTHOH ACATCIIbHOCTH, OPIraHN30BbLIBATH ,Z[efICTBPIH o €€ JOCTHKECHUIO:

pacnpenensTb poju, 00CyXIaTh MPOIECCHl U PE3YIbTaThl COBMECTHON pabOTHI; 00001IaTh MHEHUS
HECKOJIbKUX JIFOJIEH;

— BBIIIOJHATH CBOIO 4YaCThb pa6OTBI, JOCTHUI'asl KAYCCTBCHHOI'O PE3YyJIbTaTa 110 CBOCMY HAIIPpABJICHUIO U
KOOpAUHHUPYA CBOU JIEHCTBHS C APYTUMU YJICHAMH KOMAH/bI;

— OIICHUBATh Ka4CCTBO CBOCT'O BKJIaJa B O6H_[I/II>'I MMPOAYKT IO KPUTCPUAM, CAMOCTOATCIILHO

C(bOpMy.]'II/IpOBaHHBIM YuaCTHUKaMH B3aUMOJCHCTBUS.

y}lI/IBepcaJILHbIe PErYJIsSAITUBHBLIC JeHCTBHUA

Camoopzauu;zauuﬂ:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX U YI€OHBIX CUTYAIUSIX, TPEOYIOMIHUX TSl peIIeHUS PU3NISCKUX
3HAHUM;

— OpPUEHTUPOBATHLCS B PA3NUYHBIX MOJAX0AAX NPUHATUS PELICHUN (MHIUBUAYaIbHOE, IPUHATHE
pEellIeHus B IpyMIe, IPUHATHE PELIEHUN IPYIIIOii);

— CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCIICHUSA (bHBH‘ICCKOfI 3aJa49y WIH IlJIaHa UCCIIC€I10BaHMs C

Y4€TOM HMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH NpEAJIaracMble
BApPUAHTHI PEIICHUN;

— JIeJ1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghnexcusn):
— JaBaTh aJICKBaTHYIO OLICHKY CUTYAIIMH U MTpejiaraTh IUIaH ¢€ N3MEHECHHUS;

— OOBACHATH NPUUYMHBI TOCTHKEHUS (HEJOCTUKEHMSI) PE3YIbTATOB AESITEIbHOCTH, /1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

— BHOCHTDB KOPPEKTUBEI B ACATCIIBHOCTD (B TOM 4YHCJIC B X0/ BBIIIOJIHCHUA (1)I/I3I/ILI€CK01"O HUCCIICA0BaHUA
U HpOCKTa) Ha OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HU3MCHUBIIHNXCS CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I60K,
BO3HUKIIIHUX pr,Z[HOCTeI\;I;

— OHICHHUBATb COOTBCTCTBUEC PE3YyJIbTAaTa LCJIN U YCIIOBUAM.

3M0l(u0HaJleblﬁ uHmeieKm:



— CTaBUTh ce0s1 HA MECTO JIPYTrOro YeIOBeKa B X0JI€ CIIOpa WK JAUC KYCCHH HA HAYYHYIO TEMY,

MMOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JIPYroro.
Hpunamue ceosn u opyzux:

— MpU3HABaTh CBOE MPaBO Ha OLIMOKY MPH pelIeHUH (PU3NUECKUX 3a7a4d WIH B YTBEPKACHUSIX Ha
HAy4HBIE TEMBI U TAKOE K€ IIPABO IPYroro.

HNPEAMETHBIE PE3YJIBTATBI

7 KJIACC

[IpenmeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD y 00YYaAIOIINXCS
YMEHHH:

— HCIIOJB30BATh ITOHATHUA. (bHSI/I‘IeCKI/Ie U XUMHNYCCKHUEC SABJICHUA, Ha6J'IIO)ICHHe, OKCIICPUMCHT, MOJCIIb,
THITOTE3a; SAMHUIBI (GPU3NICCKUX BEJIMYMH; aTOM, MOJICKYJIa, arperaTHbIE COCTOSTHHSI BEIIECTBA
(TBEpHoe, XXHUIKOE, ra3000pa3HOe); MEXaHUIECKOE ABMKEHNE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEIHOE ), TPACKTOPHSI, PABHOICHCTBYIOIIAs CUII, tehopMartust (yrpyras, IiIacTHIeCKast),
HEBECOMOCTh, COOOIIAIOIIHECS COCY/IbI;

— pas3jinvaThb SABJICHUA (I[I/I(I)(by'?»l/lﬂ; TCIIJIOBOC ABMKCHUC YAaCTHUI] BEIICCTBA, PABHOMCPHOC NBUKCHUC,
HCPaBHOMCPHOC JABUKCHUC,; NHCPIUA, B3aMMOJCUCTBHE TCJI; PABHOBECUC TBépI[LIX TCI C 3aerHHéHHOﬁ
OCBIO BpallICHUA; Iepcaava JaBJICHUA TBépI[LIMI/I TCJIaMU, XXUIKOCTAMU U I'a3aMU; aTMOC(I)epHOe
JAaBJICHUC; IUIaBaAHUEC TCJI; IIPCBpAlICHUA MEXaHUYECKOH 3HepFI/II/I) MO0 OIMMCAaHUIO UX XaPAKTCPHBIX
CBOICTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIUX JAHHOC (I)I/ISI/I‘-ICCKOC SIBJICHUC,

— pAacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHHUI B OKpY’KalOIIeM MHUpE, B TOM YHCIIe
¢du3nveckue SBICHUS B IPUPO/IE: IPUMEPDI IBMXKEHUS C PA3IMYHBIMUA CKOPOCTSIMH B KHMBOW U HEXKUBOU
NpUPOJE; IeHCTBUE CHIIBI TPEHUS B IPUPOIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO JaBJICHHS Ha )KUBOU
OpraHu3M; IUIABAaHUE PBIO; phIYaru B TeJe YeJI0BEKa; IPU ATOM MEPEBOAUTH NPAKTUUYECKYIO 3a/1a4y B
yueOHYI0, BBICTISTH CYLIECTBEHHBIC CBOWCTBA/TPU3HAKN (PU3NUECKUX SIBIICHUIA;

— ONHCHIBATH M3YYCHHBIC CBOMCTBA TENl M PU3NICCKUE SIBICHHS, UCTIONb3YS (PU3NICCKUE BEIIMIMHBI
(macca, 00BEM, TUTOTHOCTH BEIIECTBA, BPEMS, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIa YIIPYTOCTH, CHUIa
TSDKECTH, BEC TeJa, CHJIa TPEHUS, TaBJIeHUe (TBEPIOTO Tela, KUIKOCTH, ra3a), BRITAJIKHWBAIOIIAS CUIIA,
MeXaHW4ecKast paboTa, MOITHOCTb, IJICYO CHUITBI, MOMEHT CHJIbI, KOA()(PHUITUEHT MOJIE3HOTO IEHUCTBUS
MEXaHHU3MOB, KHHETHYECKAs U IMOTEHIIMAIbHAs YHEPTHS); IPH ONMKMCAHUH TPABMWIBHO TPAKTOBAThH (HYHU3H -
YECKUI CMBICI HCIIOJIB3YEMBIX BEIMUUH, HX 0003HAYCHHS U €AMHUIIBI PU3NICCKUX BEJTMUNH, HAXOIUTh
(OpMYyITBI, CBS3BIBAIOIINE JAaHHYIO (DU3UUECKYIO BETUYHUHY C IPYTHMH BEITMIHMHAMH, CTPOUTH TPaPUKU

HN3YUCHHBIX 3aBUCUMOCTEH (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,

— XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBICHUS U MPOLIECCHI, UCMOB3YS PAaBUIIa CI0KEHUS
cuI (BIOJIb OJTHOM mpsiMoit), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumenaa, MpaBUJIO PaBHOBECHUS
pbIyara (6510Ka), «30J10TOE MPABUIIO» MEXAHUKH, 3aKOH COXpPaHEHHsI MEXaHNUECKON SHEPTUH; IPH 3TOM
JIaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aHCHIBATh €T0 MATEMAaTUYECKOE BhIpaKECHHE,

— OOBSCHATH (PU3UUECKUE SBJICHUS, MPOLECCHl M CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallMi IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIISITh IPUYMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH
00BsicCHEeHHE U3 1—2 JTOrMYecKHX IIaroB ¢ Onopoil Ha 1—2 U3y4yeHHBIX CBOICTBA (PU3UYECKUX SIBICHUM,
($U3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

— pemath pacy€THBIC 331a4 B 1—2 AEWCTBUS, NCHIOIB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
(bu3nyeckue BEJIMYMHBL: HA OCHOBE aHAJIN3a YCJIOBUS 3a/1a4M 3allUChIBaTh KPATKOE YCIOBUE, MO



CTaBIIATh (PU3UUECKUE BEIIMYUHBI B ()OPMYIIBI U IPOBOJIUTH PacuéThl, HAXOAUTH CIIPABOYHBIC IaHHbIC,

HEOOXOMMBIE JIJIS pEIICHUs 3a71a4, OI[CHUBATh PEATUCTUYHOCTD MOTYYCHHOW (PU3NIECKON BETMINHBL;

— pacno3HaBaTh POOIEMbI, KOTOPHIE MOYKHO PEIINUTh MPU NOMOIIM (PU3NUECKUX METOJOB; B ONMCAHUU
HCCIIEIOBaHMS BBIICISITH IPOBEPSEMOE MPEATION0KEHHE (TUIIOTE3Y), pa3indaTh U HHTEPIIPETUPOBATD
MOJIy4YEHHBIN Pe3ybTaT, HAXOUTh OIIMOKH B XOJI€ OTIbITA, JAEJIaTh BBIBOJBI IO €r0 PE3yIbTaTaM;

— MPOBOAUTH OMBITHI 10 HAOTIOACHUIO GU3NIECKUX SABJICHUN WK (PU3HMUECKUX CBOWCTB TeE:
(dbopMynHupoBaTh MPOBEPsIEMbIE MTPEANOI0KEHNS, COOUPATh YCTAHOBKY U3 MPEAJI0OKEHHOTO 000py10Ba-

HUS, 3aIIUCBIBATH X0/ OTbITA U (POPMYIUPOBATH BHIBOJIbI,

— BBINIOJHATH NPSMbIE U3MEPEHHUS PACCTOSHUS, BPEMEHH, MacChl TeJia, 00bEMa, CHIIbI U TEMIIEPATYPHI
C UCTOJIb30BaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB; 3aNUCHIBATH TOKa3aHUs TPUOOPOB C YUETOM
3a/TAaHHON a0COJIFOTHOU MOTPEITHOCTH H3MEPEHUH;

— MPOBOAUTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHON (hM3UYECKOMN BEITMUYUHBI OT JIPYTOH C
MCIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IMYTH PaBHOMEPHO JIBIDKYILIETOCS Tela OT BPEMEHU
JBUKEHHUSI TeJla; CHIIbI TPEHHS CKOJILKEHUS OT Beca Tela, KauecTBa 00paOOTKH MOBEPXHOCTEH TeN U
HE3aBUCHUMOCTH CUJIbI TPEHUS OT ILIOIIAIM COMPUKOCHOBEHUS TEJI; CHJIbI YIPYTOCTH OT YAJIMHEHUS
MIPYKUHBI; BEITAIKUBAIOIIEH CHUIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJa M OT TNIOTHOCTH JKUIKOCTH, €€
HE3aBHCHUMOCTH OT TNIOTHOCTH TeJia, OT TITyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0; YCIOBUH MIaBaHUs
TeJ, YCIOBUI paBHOBECHS pbluara v 0JI0KOB); y4acTBOBATh B IUIAHUPOBAHUH YU€OHOTO MCCIIEIOBAHUS,
coOupaTh YCTAaHOBKY U BBIMIOJIHATH U3MEPEHUS, CIIeAYs PeaI0oKEHHOMY MIaHy, (GUKCUPOBATh
pe3yabTaThl MOMYUYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BHUJIE TIPEIJIOKEHHBIX TAOJIUIl U
rpaduKoB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICIOBAHMUS,

— TPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEITMUMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH H
TBEPIOTO TEJIA; CHJIA TPEHUS CKOJIBKECHUS; JABICHUE BO3AYyXa; BBITAIKMBAIOIIAs CHJIA, IEUCTBYIOIIAs HA
MOTPYKEHHOE B KUAKOCTH TEJ0; KO3()(PUIIMEHT MOJIe3HOT0 ASUCTBUS MPOCTHIX MEXaHU3MOB), CIICIYS
MPETI0KEHHOW MHCTPYKIUH: TPU BBIIOJIHEHUH U3MEPEHUN COOMPATh HKCIIEPUMEHTAIbHYIO YCTAHOBKY

¥ BBIYHCIIATH 3HAYECHHUE NCKOMOIT BCIINYHNHBI;
— co0JIr01aTh NMpaBUila TEXHUKU 0€30MaCHOCTH MpHU paboTe ¢ 1ab0paToOpHBIM 000pYI0BaHHUEM;

— YKa3bIBaTh NIPUHITUIII EUCTBHS IPUOOPOB U TEXHUIECKUX YCTPOMCTB: BECHI, TEPMOMETD,
JTUHAMOMETP, COOOIIAIOIINECS COCY/IbI, OApOMETP, phluar, MOJABMKHBIN U HETIOABM)KHBIN OJI0K, Ha-

KJIOHHAaA IIJIOCKOCTb,

— XapaKTepU30BaTh MPUHIUIIBI AEHCTBHUS U3yUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOit
Ha UX ONMHCaHUA (B TOM YHCIIe: MOJIUIUITHUKH, YCTPOMCTBO BOJIONPOBO/IA, THIPABIMUECKUIN TIpecce,
MaHOMETp, BBICOTOMED, MOPUTHEBOW HACOC, APEOMETP), UCTIONb3Yys 3HAHUS O CBOMCTBAX (PU3NUECKUX
SABIICHUN ¥ HEOOXOAUMBbIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJIUTH MPUMEPHI / HAXOAUTH HHPOPMALIKIO O PUMEPaX MPAKTHUECKOr0 UCTIOIb30BaHUS
(bu3MYeCKUX 3HAHUI B MOBCEIHEBHOM KHU3HU JIJIs1 0OeCTieueHUs1 6e30MacHOCTH MPU OOPAILIEHUH C
npudoOpaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHHsI 3JI0POBbS U COOTIOACHHS HOPM
HKOJIOTUYECKOTO MMOBEJICHUS B OKPYKAIOIIEH Cpelie;

— OCYUICCTBJIATH 0T60p HCTOYHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTCpHeT B COOTBCTCTBHHU C 3aJaHHBIM
IMOUCKOBBIM 3aIlIpOCOM, Ha OCHOBC UMCIOIIUXCA 3HAHUH U HYTeM CpPpaBHCHUS PA3JIMIHBIX HCTOYHHUKOB

BBIJICJIATH HH(OPMAITUIO, KOTOPAs SIBISICTCS MPOTUBOPEUYNBOM MIIM MOXKET OBITh HETOCTOBEPHOIA;

— HCTOJIB30BAaTh MPH BHIMOJIHEHUH YYEOHBIX 331aHUI HAYYHO-TIONYJISIPHYIO JIUTEPATypy GU3NIECKOTO



COZIEpKaHHUs, CIIPaBOYHBIC MaTepHUabl, pecypchl ceTd VIHTepHeT; BiiageTs npuéMaMu KOH-

CIIEKTUPOBAHUS TEKCTA, Mpeodpa3oBaHus HHGOPMALIUU U3 OJHONW 3HAKOBOI CUCTEMBI B IPYTYIO;

— CO31aBaThb COOCTBEHHEIE KpaTKHU€ MMCbMCHHBIC U YCTHBIC COO6H_ICHI/IH Ha OCHOBE 2—3 MCTOYHHUKOB
HH(bOpMaHHH (1)I/I3I/I‘ICCK01"O COACPpKaHNUA, B TOM YUCJIC Hy6J’II/I‘{HO ACJIaTb KPATKHUC COO6H.[€HI/IH (6]
pe3yibTaTax MpPoOCKTOB UJIN y‘{e6HLIX HCCHCHOB&HHﬁ; IIpU 5TOM I'paMOTHO HUCIIOJIb30BATh H3y‘leHHBII>i
MOHSTUMHBIN arrmapar Kypca (1)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauI/Ieﬁ;

— IIPU BBIITIOJIHCHUU y‘le6HBIX ITPOCKTOB U HCCJ'ICI[OB&HPIIZ pacupeaciiTb 0053aHHOCTH B Tpyniic B
COOTBECTCTBHHU C ITOCTABJICHHBIMU 3aJadaMu, CJIICAUTH 3a BBITIOJTHCHHUECM IlJIaHa ,[[CI>'ICTBPII>'I, aJICKBAaTHO
OLICHUBATh COOCTBEHHBII BKJIaZ B ACATCIBHOCTD I'PYIIIbI; BBICTPANBATL KOMMYHUKATHBHOC

BBaHMOHeﬁCTBHC, YUYUTBIBAsA MHCHUC OKPYKXAIOMIUX.

8 KJIACC

[IpenmMeTHbIE pe3yabTaThl Ha 0230BOM YPOBHE JOJIKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y 00 ydaroUuxcs
YMEHUH:

— MHCIOJIb30BaTh MIOHATHS: Macca ¥ pasMepbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKY!L,
arperaTHbIe COCTOSIHMS BEIIEeCTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tela, HACHIIEHHbIM U HEHACHI-
LICHHBIN 1ap, BIAXHOCTb BO3/1yXd; TEMIIEPATypa, BHYTPEHHsII SQHEPIUs, TCIUIOBOM JBUTATEIIb;
AJIEMEHTAPHBIN AIEKTPUUECKUH 3apsifl, JIEKTPUUECKOE T10JI€, IPOBOJIHUKHU U JUAIEKTPUKH, IOCTOSHHBIN

AJIEKTPUYECKHUM TOK, MArHUTHOE TOJIE;

— pa3iuyaTh SBJIEHMS (TEIUIOBOE paclIMpeHHe/cikaThe, Terionepeiaya, TeIoBOe paBHOBECHE,
CMaJyrBaHWe, KATWJUIAPHBIC SIBJICHUS, UCTIApEHHE, KOHICHCAIIHS, TUIABJICHUE, KPUCTAUTH3AIUS
(oTBepaeBaHme), KUTMICHUE, TETUIONEpenaya (TETUIONPOBOIHOCTh, KOHBEKIIHS, H3TyUYEHUE); FJICKTPU3ALIUS
TeJ, B3aMMOJICUCTBHE 3aPsI0B, TEUCTBUS dIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHNE, B3aUMOICHCTBIE
MarHuTOB, I€WCTBUE MArHUTHOTO MOJIS Ha MPOBOAHUK C TOKOM, SJIEKTPOMArHUTHAS WHAYKIIKSA) TIO OMH-
CaHUIO X XapaKTEPHBIX CBONCTB U HA OCHOBE OMBITOB, IEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE

SIBIICHHE;

— pAacHoO3HaBaTh NPOSIBICHUE U3YUYEHHBIX (DU3UUECKUX SBJICHUNA B OKpY’KaIOIIEM MHUPE, B TOM YHCIIe
¢bu3nyeckue SBICHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHUE U KalUJUIIPHbIC SIBJICHUS B IPUPOJE,
KpHUCTaJIbl B ipupoe, u3nydenue CoiHua, 3aMmep3aHie BOJA0EMOB, MOpPCKHE Opu3bl, 00pa3oBaHue
POCBHI, TyMaHa, HHEes, CHETa; 3JICKTPUUECKHUE SIBICHUS B aTMocdepe, HEKTPUIECTBO KHUBBIX OPraHU3MOB;
MarHUTHOE T10JIe 3eMJIH, Apei Moo COB, pOJIb MATHUTHOTO TOJIS JJIS )KU3HU Ha 3eMiie, IOJISIPHOE CH -
SIHUE; TIPU 3TOM NIEPEBOIUTH MPAKTHUECKYIO 3a/1auy B yUE€OHYIO, BBIIEIIATh CYILIECTBEHHbIE
CBOWCTBA/MpU3HAKN GU3NUECKUX SBICHHIH;

— OIMCHIBATh U3YYCHHBIC CBOMCTBA TeJ U (PU3NUECKHE SBICHUS, UCIIONB3Ys (PU3NUIECKIE BETHINHBI
(TemriepaTypa, BHYTPEHHSS SHEPTUS, KOJIMYECTBO TEIUIOTHI, Y/AEIbHAs TEMIOEMKOCTh BEILIECTBA,
yllenbHas TeIIoTa ILIaBJICHUs, yeIbHas TEIUIOTa Iapo0Opa30BaHus, yAeabHas TEIIOTA CTOPAHUs
TOTLIMBA, KO3(PPHUIMEHT MOJIE3HOTO JICHCTBHUS TEIIIOBOM MAIIMHBI, OTHOCUTENbHAS BIAYKHOCTh BO3/1yXa,
AIEKTPUYECKUI 3apsJl, CUIIA TOKA, IEKTPUIECKOE HANPSKEHHUE, COIIPOTUBIICHUE IIPOBOIHUKA, YACIBHOE
CONPOTHUBIICHUE BEIIECTBA, Pa00Ta ¥ MOIIHOCTb AIEKTPUUYECKOT0O TOKA); IPU OMMCAHUN IIPABUIIBHO
TPaKTOBaTh (PU3UUECKUI CMBICI UCTIOJIB3YEMBIX BEIMYMH, 0003HAUEHUS U €AUHULBI (PU3HMUECKUX
BEJIMYMH, HAXOAUThH (POPMYIIbI, CBSA3BIBAIOIINE JaHHYIO (PU3HMUECKYIO BETUUYHUHY C IPYTMMH BETUYMHAMU,

CTPOUTH TPaUKH U3YUCHHBIX 3aBUCHMOCTEH (PU3NUECKUX BEIIMYNH;

— XapakTepu3oBaThb CBOMCTBa TECII, (bI/ISHIIeCKI/IC SABJICHUSA U IPOLECCHI, UCITOJIB3YSA OCHOBHBIC
ITOJIOKCHHUA MOJ'IGKy.]'I?[pHO-KPIHGTH‘ICCKOﬁ TEOpHU CTPOCHUSA BCUICCTBA, IPUHIMII CYTICPIIO3 NN roJiei



(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHsI 3apsa, 3akoH Oma JiJ1sl yuacTka 1emnu, 3akoH Jxoyns -
Jlenna, 3aK0H coOXpaHEeHHsI SHEPTUU; TIPU ITOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA U 3aMHCHIBATh
€ro MaTeMaTUYeCKOE BhIPAKEHUE;

— 00BACHATH (PU3MUYECKUE TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYyaIlHii
MIPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUIHMHHO-CIICJICTBEHHBIC CBS3H, CTPOUTH O0BsIC-
HeHUe u3 1 - 2 JOTMYECKHX IIaroB ¢ ONmopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NUYECKUX SBIICHHM,
(bu3MYECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH; pemaTh pacy€THbIE 3aa4u B 2 - 3 1eiCTBUA, UCTIONB3YS
3aKOHBI U (POPMYITBI, CBSI3bIBAIONINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHATN3a yCIOBHS 3aaun
3aMKCHIBaTh KPATKOE YCIOBHE, BBISIBISITh HEIOCTATOK JAHHBIX IS PEIICHUS 3aJa4H, BEIOUPATh 3aKOHBI
1 GOopMyIbI, HEOOXOIUMBIE JUTsI €€ PelIeHus, MPOBOIUTE PACUEThl M CPABHUBATH MOJYUEHHOE 3HAUCHUE
(bu3MYeCKOil BEIMYNHBI C H3BECTHBIMU JAHHBIMU;

— pacCiio3HaBaTb HpO6JIeMI>I, KOTOPBIC MOKHO PCIINTL IIPHU IOMOIIIA (1)I/I3I/I‘~IGCKI/IX MCTOHOB; UCIIOJIb3Y
OIMHUCAaHUC UCCIICAOBAHUSA, BBIACIIATE IIPOBCPACMOC MPECATIOIO0KCHNUE, OLICHUBATD ITPABUJIBHOCTD ITOPAAKA
MMPOBCACHUA UCCIICAOBAaHMA, ACJIaTh BBIBOABI,

— MPOBOAUTH OMBITHI 10 HAOTIOACHHUIO GU3NIECKUX SABJICHUHN WM GU3NYECKUX CBONCTB TEI
(KanuJUIIpHBIE SBJICHUS, 3aBUCMOCTb JaBJICHHS BO3/1yXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH PO~
11ecca OCThIBAHUS/HATPEBAHUS TTPU U3TYyYEHUHU OT IBETA U3JTYyUaOIICH/TOTIONMIAONICH TOBEPXHOCTH;
CKOPOCTb MCIIApEHUs BOJIbI OT TEMIIEPATYPbl )KUJIKOCTH U IJIOLIaN €€ NOBEPXHOCTH; SJIEKTPU3ALUs Tell
U B3aUMOJICHCTBHE AIEKTPUUECKUX 3apSAI0B; B3aUMOJIEHCTBUE TIOCTOSIHHBIX MarHUTOB, BU3YaJIU3alIHs
MarHUTHBIX M0JIeH IOCTOSTHHBIX MArHUTOB; IEUCTBUS MAarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMAarH1Ta, CBOMCTBA AJIEKTPOIBUTATENsI IOCTOSHHOTO TOKa): (OPMYIUPOBAThH
IIPOBEPsiEMBbIE MPEINOJIOKEHNS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOT0 000py/I0BaHNUs; OMUCHIBATh
XO/J1 OTbITa U (OPMYIIUPOBATH BHIBOJIBI;

— BBINOJHATH MIPSIMbIE U3MEPEHUS TEMIIEPaTypbl, OTHOCUTEILHON BIaXXHOCTH BO3/yXa, CHJIbI TOKA,
HaMpsKEHUs C MUCIIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3UYECKUX BEIUYHH; CPABHUBATh
pe3yinbTaThl U3MEPEHUH ¢ yUETOM 3aJaHHONW aOCOMIOTHON NOTPEIIHOCTH;

— M[POBOAUTH UCCICAOBAHNEC 3aBUCUMOCTU OHHOﬁ (I)I/I3I/IIICCKOI\/’I BCJIIMYHUHEBI OT I[perfI C
HCIOJIb30BAHUCM IIPSAMBIX I/ISMepeHI/Iﬁ (SaBI/ICI/IMOCTB COIIPOTUBJICHHA ITPOBOJJHUKA OT €T0 AJIMHEI,
rmiIonaau nmomncepeuyHoro CCUCHUA 1 yaACJIbHOTO COMMPOTUBJIICHUA BEIICCTBA IIPOBOJHUKA,; CHUJIBI TOKA,
HAYIIETO Y€PE3 MPOBOJHUK, OT HAIIPAXKCHHUA HA ITPOBOJHUKE, HCCICIOBAHUC ITOCICI0BATCIIBHOI'O U I1a-
paJuICJIIBHOT'O COC,ILI/IHGHI/Iﬁ HpOBOI[HI/IKOB)I IJIaHUPOBATH UCCICAOBAHUC, CO6I/IpaTL YCTaAHOBKY U
BBIIIOJIHATE UBMCPCHUA, CICAYA NPCAJIOKCHHOMY IIJIaHY, (l)I/II(CI/IpOBaTL PE3YyJIbTAaThL HOHy‘IGHHOﬁ
3aBUCHUMOCTH B BUAC Ta6J'II/II_I u Fpa(bI/IKOB, ACJIaTb BBIBOJELI 110 pE3YyJIbTaTaM UCCIICIOBAHUS

— MPOBOAUTH KOCBEHHBIE U3MEPEHUs (PU3HUECKUX BEJIMYMH (yJIeIbHas TETJIOEMKOCTh BEIIECTBa,
CONPOTUBJIEHUE MPOBOJIHUKA, pa00OTa U MOIIIHOCTb AIEKTPUUYECKOT0 TOKA): MJIAHUPOBATh U3MEPEHMUS,
coOupaTh SKCIEPUMEHTAIIbHYIO YCTAaHOBKY, CIeAYs NPEI0KEHHON HHCTPYKIMH, U BBIYUCIISATh
3HAYEHUE BEJIUMYUHBL;

— co0mroaTh mpaBuiia TEXHUKH 0€30MMacHOCTH IPH padboTe ¢ 1abopaTOpHBIM 000PYIOBAHHUEM;

— XapaKTepu30BaTh MPUHIUIIBI ACHCTBHUS U3yUYEHHBIX IPUOOPOB U TEXHHUUECKHUX YCTPOUCTB C OMOPOit
Ha UX OMMCaHUA (B TOM YHCIIE: CUCTEMa OTOIUICHHSI IOMOB, TUTPOMET, MapoBas TypOMHa, aMIIEpMETP,
BOJIbTMETP, CYETUUK AJIEKTPUUECKON SHEPTUH, SJIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (IPUMEPHI), STEKTPHUUECKUE TPEIOXPAHUTENH; YIIEKTPOMArHUT, JJIEKTPOIBUTaTENb
MOCTOSIHHOTO TOKA), UCTIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3NYECKUX SBJIICHUN U HEOOXOAMMBbIE
¢buznyeckre 3aKOHOMEPHOCTH;



— pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPHUTENbHBIE TPUOOPHI M0 CXEMaM U
CXeMaTHUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEND
BHYTPEHHETO CTOPaHUs, FIEKTPOCKOI, PEOCTAT); COCTABIATh CXEMBI AJIEKTPUUYECKUX 1ENEeH C
MOCIeI0BaTeIFHBIM U TapajuieIbHBIM COSTUHEHHEM JIEMEHTOB, pa3indas YCIOBHbIE 0003HAUCHUS
AIIEMEHTOB JEKTPUUECKUX IIeTIeH;

— MPUBOJIUTH MPUMEPHI/HAXOIUTH UH(POPMAIIHIO O IPUMEpaX MPAKTUIECKOTO UCTIOIb30BaHUS
(U3UYECKUX 3HAHUN B TIOBCEIHEBHOM JKU3HU 7151 o0ecTieueHns: 0€30MacHOCTH MpU 0OpalieHuu ¢ npudo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMHU, COXPAHEHHSI 3A0POBbs U COOIIOICHHSI HOPM SKOJIOTHUECKOTO
MOBEJICHUS B OKPYXKAIOUIEN CPELE;

— OCYHICCTBJISATH ITOUCK I/IH(I)OpMaI_II/II/I (I)I/I3I/I‘{CCKOI“O COACPpKaHUA B CCTH I/IHTepHCT, Ha OCHOBC
UMCIOIINXCA 3HAHUM U HyTéM CpaBHCHHUA AOMOJIHUTCIBHBIX HCTOYHUKOB BBIACIATH HH(bOpMaI_II/IIO,

KOTOpas SIBJISIETCSI IPOTUBOPEUMBOM MIIM MOXKET OBITH HEOCTOBEPHOI;

— HCIIOJIb30BAaTh MPH BBIMOJIHEHUH YUE€OHBIX 3aJaHUH HAYYHO-TIOMYJISAPHYIO JIUTEPATYpPy HU3NIECKOTO
COZIEpKaHMUs, CIIPAaBOYHbIC MaTEpUaIbl, pecypchl ceT VIHTepHET; BIaAeTh NpUEMaMu
KOHCIIEKTUPOBAHUs TEKCTA, Mpeodpa3oBaHusi UH(OOPMALIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

— co03/71aBaTh COOCTBEHHbIE TMCHbMEHHBIE M KPATKHE YCTHBIE COOOLIEHHs, 0000111as nHPOPMALIUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3NUECKOT0 COJIEPKaHUS, B TOM UHCJIIE TyOIMYHO MPEICTABISATh PE3YIIbTaThI
IIPOEKTHOM UITU KCCIIEI0BATENBCKOMN 1€ATEIbHOCTH; IIPU 3TOM T'PAMOTHO HCIIOJIb30BaTh U3yUEHHBII

MOHSTUHMHBIN anmnapar Kypca (U3UKH, COPOBOXK/1AaTh BBICTYIUIEHHE MTPE3EHTAIUEH;

— TMIpH BBIIIOJHEHUH Y4eOHBIX TPOEKTOB U HCCIEA0BaHUN (PU3MUECKUX MPOIIECCOB PACIIPEAEIATh
00513aHHOCTH B I'PYIIE B COOTBETCTBUU C IIOCTABJICHHBIMH 3a/1a4aMH, CJIEANUTh 3a BBIIIOJIHEHUEM IIJIaHA
JeHCTBUI 1 KOPPEKTHUPOBATH €T0, aJIeKBATHO OLICHUBATH COOCTBEHHBIN BKJIA/l B I€ATEIILHOCTD TPYIIIIbI;
BBICTPAaNBaTh KOMMYHUKAaTUBHOE B3aUMOJICICTBHE, IPOSBIIAS TOTOBHOCTh Pa3peliaTh KOH(IUKTHIL.

9 KJIACC

[IpenmeTHBIE pe3yabTaThl HA 0A30BOM YPOBHE JOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH Y 0O YyJarOIINXCS
YMCHMMN:

— HCIIOJB30BaTh MMOHATHA: CUCTEMA OTC‘{éTa, MaTCepuajibHasA TOYKA, TPACKTOPUA, OTHOCUTCIIBHOCTD
MEXaHHUYCCKOT'O IBHUKCHUAA, ,Z[e(l)OpMaI_[I/IH (ynpyraﬁ, HHaCTI/IIIGCKaH), TPCHHUC, HCHTPOCTPCMUTCIIBHOC
YCKOPEHUC, HCBECOMOCTD U IICPCTPY3KU; LHCHTP TAKCCTU, a0COJIFOTHO TBép,ZlOe TCJI0, HCHTP TAKCCTH
TBép,Z[OFO TCJIa, PABHOBECUC; MCXAHUYCCKHUC KoJIeOaHMs U BOJIHBI, 3BYK, I/IH(I)pa3ByK " YJIbTPA3BYK;
SJICKTPOMArHUTHBIC BOJIHBI, IIKAJId 3JICKTPOMArHUTHBIX BOJIH, CBCT, 6J'II/I30py1(OCTL " JaJIbHO30PKOCTD,

CIICKTPbI UCITYCKAHUA U IOTJIOMCHHN A, aﬂb(i)a, berau raMMa-us3jIydCHusd, U30TOIIbI, AACPHAA SHCPIrCTUKA,

— pa3nuyaTh SABJICHMS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE IBUKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHHUE, CBOOOJHOE NAJCHHUE TEN, PABHOMEPHOE JIBHKEHUE 110
OKPYXHOCTH, B3aUMOJIEHCTBUE TeJl, PEaKTUBHOE JIBH)KEHUE, KoJiebaTebHOE JBMKEHHE (3aTyXaroue u
BBIHYX/ICHHbIE KOJIeOaHMsI), PE30HAHC, BOJTHOBOE JIBI)KEHUE, OTPAKEHUE 3BYKA, MIPSIMOJIMHENHOE
pacrnpocTpaHeHHe, OTPAKEHHUE U NIPEIOMIICHHE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHHE CBETa,
pasnoxxeHue 0esIoro cBeTa B CIIEKTP U CIIOKEHHUE CIIEKTPAJIbHBIX LIBETOB, AUCIIEPCHS CBETA,
€CTECTBEHHAsl PaJIMOaKTUBHOCTb, BOZHUKHOBEHHE JINHEHYATOr O CIEKTPA U3ITy4eHHs ) 110 OMHUCAHUIO UX

XapaKTEePHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOITUX TaHHOE (DU3UIECKOE SIBJICHUE;

— pacro3HaBaTh NPOSIBICHNE U3YUYEHHBIX (PU3HUECKUX SBJICHUM B OKpYXKalolieM MHUpeE (B TOM UYHCIIe
buznueckye SBICHUS B IPUPOJIE: TPUIUBLI U OTJIUBBIL, ABUKEeHHE M1aHeT COTHEUHOM CHCTEMBI,



PEAKTUBHOE JBM)KEHUE JKUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB )KUBOTHBIMHU, 3€MJIETPSCEHUE,
ceiicMuyecKue BOJIHBI, IIyHAMH, X0, [IBETa TeJl, ONTUYECKHE SABJICHUS B IPUPOAE, OMOIOrndeckoe
JeiicTBHEe BUAUMOTO, YIbTPa(HOIETOBOTO U PEHTI€HOBCKOTO U3Iy4eHUH; €CTeCTBEHHBIH
pasMOaKTUBHBINA (POH, KOCMUYECKHE JTy4H, PaAHOaKTUBHOE M3JIy4YeHUE IPUPOAHBIX MUHEPAJIOB,;
JeificTBHE paJIMOaKTUBHBIX U3JIyUE€HHI Ha OpraHu3M 4YelloBeKa), IIPU 3TOM MEePEeBOJUTh MPAKTUUECKYIO
3aJjauy B y4eOHYI0, BBIJIENATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKN (PU3HUECKUX SBICHUH;

— OIIMCHIBATh U3YUYECHHBIE CBOWCTBA TeJ U (PU3NYECKHE SBICHUS, UCIIONB3Ys (PU3NUECKHE BETMUNHbI
(cpenHsisi 1 MTHOBEHHAs CKOPOCTH TeJla IPU HEPABHOMEPHOM JBM)KEHHUH, YCKOPEHHE, ITEPEMELIECHHUE,
MyTh, YTJI0Bas CKOPOCTb, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOIHOTO
NaJeHMsI, BEC TEJa, UMITYJIbC T€Ja, UMITYJIbC CHIIbI, MEXaHUYECKas pad0Ta U MOLTHOCTD, MOTEHIMAIbHAS
JHEPIHUs TeJla, IOJHATOrO HaJl IOBEPXHOCTBIO 36MIIM, TIOTCHIIMAIbHAS YHEPT Usl CXKATOU IIPYKUHBI,
KUHETHYECKasi SHEPrHsl, MOJTHAst MEXaHW4YeCKast YHEPTUs, IEPHO U 4acTOTa KoJjeOaHH, IJIMHA BOJHBI,
I'POMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb IIPEJIOMIIEHHUS CPEJIbl); IPU OMMCAHUU
NPaBUIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIIOJIb3YEMbIX BEIMYUH, 0003HAUCHUS U €IUHUIIBI
($U3NIECKUX BETMYNH, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYHHY C APYTHMHU

BCJIMYMHAMHU, CTPOUTH rpa(pm(n HU3YUCHHBIX 3aBUCUMOCTEH (1)I/I3I/I‘I€CKI/IX BCJINYHH,

— XapaKTepu30BaTh CBOMCTBA TeJI, ((U3NUECKUE SABJICHHS U MPOIECCHI, UCTIOIb3YS 3aKOH COXPAaHEHUS
SHEPrUH, 3aKOH BCEMUPHOT'O TATOTEHHUS, IPUHIUI CYNEPIIO3ULIUN CUJI, TPUHLIUII OTHOCUTEIBHOCTH
["anunest, 3akoHbl Hpl0TOHA, 3aKOH COXpPaHEHUS UMITYJIbCA, 3aKOHBI OTPA)KEHUS U MPEJIOMIICHUS CBETa,
3aKOHBI COXPaHEHUS 3apsI0BOT0 M MacCOBOTO YHCEII IIPU AEPHBIX PEaKLUsX; PU 3TOM /1aBaTh
CJIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIIUCBHIBATH €r0 MaTEMaTHUECKOE BhIPAKEHUE;

— 00BACHATH (PU3MYECKUE TPOLECCH U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYyallui
MPaKTUKO-OPUEHTHUPOBAHHOT'O XapaKTEPa: BBISBIATH TPUUUMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BSIC-
HEHHUE U3 2—3 JIOTUYECKUX IIaroB ¢ OMOPOH Ha 2—3 U3YYCHHBIX CBOMCTBA (DU3NYCCKUX SBJICHUMH,
(bu3MYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEI;

— peuiatk pacy€THbIC 331a4u (ONUpPAIOIIMECT HA CUCTEMY U3 2— 3 ypaBHEHUH ), UCTIOIb3Ys 3aKOHBI U
(dbopMmybl, cBsA3bIBaIOIINE (PU3NUYECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4M 3alIUChIBATh
KpaTKoe YCJIOBHE, BBISBIISATh HEJOCTAIOIINE WM U30BITOUHbIE JJaHHbIE, BBIOUPATh 3aKOHBI U (POPMYIIBI,
HEOO0XOAUMBIE /JIS PEIIEHUs], TPOBOAUTH PacuéThl M OLICHUBATh PEAIMCTUYHOCTH MOJIyYEHHOTO
3Ha4YeHUs1 PU3NUECKOIN BETUUNHBL;

— PpacClio3HaBaThb HpO6J’ICMLI, KOTOPBIC MOKHO PCHINTDL TP ITOMOIIA (l)I/I3I/I‘leCKI/IX MCTOHOB; UCIIOJIb3YH
OMUCAHUC UCCIICAOBAHUSA, BBIACIIATE IIPOBCPACMOC MPCATIOIOKCHNUC, OLICHHUBATD ITPABUJIIBHOCTD IMOPsIKaA

MPOBCACHUA UCCIICAOBaHNA, NCIAaTh BBIBOJAbI, MHTCPIIPETUPOBATH PE3YJIbLTATHI HaGJIIOI[eHI/If/’I U OIIBITOB,

— TPOBOIMTH OIBITHI 110 HAOIOECHHUIO (PU3HMUYECKUX SBICHUHN HIIH (PU3HMUECKUX CBOWCTB TeJ (M3yUeHHE
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs] DHEPTUHU; 3aBUCUMOCTb NIEpHo/ia KoJaeOaHuit
MPYXUHHOI'O MasgTHHUKA OT MAaCChI I'py3a U )KECTKOCTH MMPY>XUHBI 1 HE3aBUCUMOCTb OT aMIIJIMTY/Ibl
MaJIbIX KOJICOAHUH; PSIMOJIMHENHOE PacIpOCTPAHEHUE CBETA, pPa3JIoKEHHE OelIoro CBeTa B
CIEKTP; U3y4CHHE CBOMCTB N300PAKEHHS B INIOCKOM 3€pKajle U CBOMCTB MU300pakeHUs MpeIMeTa B
coOuparonieil 1uH3e; HabI0JeHUE CIIOLIHBIX U JTMHEHUAThIX CIEKTPOB U3IyUYEHHs): CAMOCTOSATEIBHO
coOupaTh YCTaHOBKY M3 N30BITOYHOIO Habopa 000py10BaHUS; OMMCHIBATH XO/1 ONBITA U €r0
pe3yabTaThl, GOPMYIUPOBATH BHIBOJIBI;

— TIPOBOJMTH PU HEOOXOUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPEe/IeIIsisi CPeTHEE 3HAYCHHE
u3MepsieMoil BenndyuHbl (POKycHOE paccTosHuE coOuparoleit JIMH3b1); 000CHOBBIBATH BEIOOD criocoda
U3MEPEHUS/U3MEPUTEIIEHOTO TPHOOPa;



— MPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTEH (PM3NUECKUX BEIMUUH C UCTIOIb30BAHUEM MIPSIMBIX
M3MEPEeHUH (3aBUCUMOCThH IYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauaibHOM CKO-
pPOCTH; TepHoAa KoeOaHUi MaTeMaTUYECKOI0 MasiTHUKA OT AJIMHBI HUTH; 3aBUCMOCTH yIiia
OTpa’KeHHsI CBETa OT yIja MaJeHUs U yIia PEeJOMIICHH OT yIJla MaeHus): INIAHUPOBATh UCCIIEO-
BaHUE, CAMOCTOATEJIBHO COOMPATh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTATHI [IOJYyYEHHON 3aBUCUMOCTH
(bu3nUecKUX BEIMYUH B BUI€ TaOIMI ¥ IpauKOB, Je/1aTh BHIBOBI 10 pE3yabTaTaM HCCIIeIOBAHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEITMUUH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tesa npu
PaBHOYCKOPEHHOM JBIMKEHHH, YCKOPEHUE CBOOOIHOTO MaJIeHUs, )KECTKOCTD MPYXKHUHBI, KOAPPHUIIUEHT
TPEHUS CKOJBKEHUS, MEXaHW4Yeckast paboTa U MOIIHOCTh, YaCTOTa U MepUO]] KoJIeOaHuit
MaTEeMaTHYECKOTO U MPY>KUHHOTO MasTHUKOB, ONITUYECKAas CUJIa COOMPAIOIIEH JIMH3bI, PaJHOAKTUBHBIN
(boH): MIaHUPOBATh U3MEPEHHS; COOUPATH SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHATH U3MEPEHUS,
caeays NpeIIOKEHHON MHCTPYKLMH; BBIYUCIIATD 3HAUCHUE BEJIMYMHBI U aHAJIU3UPOBATH MTOJIYYCHHBIE
pe3yNbTaThl ¢ YUETOM 3aJaHHOU MTOTPELIHOCTH U3MEPEHUN;

— coO0roIaTh MpaBHiIa TEXHUKK 0€30MacHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000pyI0BaHHEM;

— pas3nuyaTh OCHOBHBIC MPU3HAKU N3YYEHHBIX (DU3NYECKUX MOJICIICH: MaTepuajbHas TOUKa,
a0COJIIOTHO TBEPOE TEJO, TOUCUHBI NCTOYHHUK CBETA, JIy4, TOHKAs JIMH3A, TUIaHETapHas MOJIE)Ib aTOMa,
HYKJIOHHAsI MOJI€JTb aTOMHOTO SI/Ipa;

— XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPOit
Ha MX ONMCaHUA (B TOM YHCIIE: CIIUJIOMETP, TaTYUKHU MOJIOKEHUS, PACCTOSIHUSA U YCKOPEHMSI, paKeTa,
9X0JIOT, OYKH, IEPUCKOI, (hoToarmapar, ONTUYECKUE CBETOBOIbI, CIEKTPOCKOII, TO3UMETP, KaMepa
BunbcoHa), ucnonb3ys 3HaHUS O CBOMCTBAX (PM3MUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE

3aKOHOMECPHOCTH;,

— HCIIOJIB30BAaTh CXCMbI U CXEMATUYHBIC PUCYHKH N3YUCHHBIX TCXHUYCCKUX YCTpOfICTB,
HU3MCPUTCIIbHBIX HpI/I60p0B 1 TEXHOJIOTHUYCCKUX ITPOLECCOB ITIPHU pCHICHUN y‘IC6HO'HpaKTI/I‘{eCKI/IX 3aJa4,
ONTHYCCKUEC CXEMBI I ITIOCTPOCHUA H306pa)l(€HHfI B IIJIOCKOM 3€pKaji€ U CO6PIp3IOI.H€I>i JIMH3EC,

— MPUBOJIUTH MPUMEPHI/HAXOJUTh HH(POPMALIHIO O TPUMEpaX MPaAKTUYECKOTO UCIIOJIb30BaHUS
(U3UYECKUX 3HAHUN B TOBCEIHEBHOM JKU3HU JIJIsl oOecTieueHus 0€30MacHOCTH Mpu 0OpalieHuu ¢ npudo-
paMH ¥ TEXHHYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUSI 3J0POBbs U COOJIIOICHHSI HOPM SKOJIOTHUECKOT0
IIOBEJICHUS B OKPYKAIOILEH CPELIE;

— OCYHICCTBJIATH ITOUCK I/IH(l)OpMaI_[I/II/I (1)I/I3I/I‘IGCK01"O COACPIKaHUA B CCTHU I/IHTepHeT, CaMOCTOATCIILHO
(I)OpMyJ'II/Ip}/'ﬂ IMOMCKOBBII 3aMpoC, HAXOAUTh MMYTH ONPCACIICHUA JOCTOBECPHOCTHU HOHy‘ICHHOﬁ
I/IH(pOpMaI_II/II/I Ha OCHOBE UMEIOIINXCS 3HAHWM U JOIOJIHUTEIIBHBIX HCTOYHUKOB,

— HCIIOJIb30BATh IIPH BBIMOJIHEHUH YUYEOHBIX 3aJaHUH HAYYHO-TIOMYJIAPHYIO JIUTEPATYPY PU3NIECKOTO
COZICpKaHNUs, CIIPaBOYHbIC MaTEepUalbl, pecypcsl ceTu IHTEepHET; BIaAeTh NpUEMaMU
KOHCITIEKTUPOBAHUS TEKCTA, peoOpa3oBaHus MHYOPMAIMH U3 OJHON 3HAKOBOI CUCTEMEBI B APYTYIO;

— co3J1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE MH(POPMALIUH U3
HECKOJIBKUX HCTOUHUKOB (PU3UYECKOTO COACPIKAHUS, MyOINIHO MPEJICTABIISATH PE3yIbTaThl HPOCKTHOM
WJIM UCCIIEI0BATEILCKON AEATEIbHOCTH; IIPU ’TOM I'PaMOTHO HCIIOIb30BaTh U3yYEHHBIN OHATUHBIN
ammapaT “3y4aeMoro pasjena (pU3MK1 U COMPOBOXIATh BHICTYIICHNE NTPE3CHTANNei ¢ yuéToM
0COOEHHOCTEH ayIUTOPUU CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HauMeHoBaHHe pa3/iesioB U TeM MPOrpaMMbl KosmyecTBo yacos JaeKTpoHHbIe (] POBBIe) 0GpazoBaTe/IbHbIE peCcypPChl
i BCEr0 | KOHTPOJbHbIE PAGOTHI npaKTHYecKHe padoThl
Pazzen 1. ®u3nka u €€ poJib B MO3HAHUHM OKPY/KAKOIIEr0 MUpa
1.1. | ®u3uka — Hayka o npupoae 2 0 0 https://www.yaklass.ru/
1.2. | ®du3nyeckue BeTHYNHBI 2 0 1 https://www.yaklass.ru/
1.3 | EcrecTBeHHO- HAYYHBI MeTO MO3HAHUS 2 1 1 https://www.yaklass.ru/
HWroro o pazgeny 6
Paznien 2. [lepBoHaYaAbHbIE CBeJJeHHS 0 CTPOSHHH BeIleCTBA
2.1. | Crpoenue BemecrBa 2 0 0 https://www.yaklass.ru/
2.2. | JIBm:kenme U B3aMMOJEHCTBHE YACTHI] BElIECTBA 2 0 1 https://www.yaklass.ru/
2.3. | ArperaTHble COCTOSIHUSI Bel[eCTBA 2 1 0 https://www.yaklass.ru/
Hroro no paszueny 6
Paznen 3. JIBuskeHUe H B3aUMOIeliCTBHE TeJl
3.1. | Mexanuueckoe JBHKeHHE 3 0 0 https://www.yaklass.ru/
3.2. | AHepuus, Macca, INIOTHOCTh 4 0 1 https://www.yaklass.ru/
3.3. | Cuaa. Buasl cua 13 1 2 https://www.yaklass.ru/
Hroro no pasneny 20
Paznen 4. laBienne TBEPABIX TeJl, JKUAKOCTEl 1 ra3oB
4.1. | daBiaenue. Ilepenaya naBjieHUs1 TBEPABIMH TeJAMHU, KUIKOCTIMH U ra3aMu 3 0 0 https://www.yaklass.ru/
4.2. | JaBiieHne :KHIKOCTH 5 0 0 https://www.yaklass.ru/
4.3. | AtMocdepHoe 1aBiIeHHe 6 0 0 https://www.yaklass.ru/
4.4. | JdeiicTBUe )KUIAKOCTH ¥ ra3a Ha MOrPYKEHHOE B HUX TEJI0 7 1 2 https://www.yaklass.ru/
Hroro no pazneny 21
Paznen 5. Pa6oTa 1 MOIIHOCTb. DHeprust
5.1. | Pa6ora u MOMIHOCTH 3 0 0 https://www.yaklass.ru/
5.2. | IIpocTbie MeXaHU3MBbI 5 0 1 https://www.yaklass.ru/
5.3. | Mexanuueckasi JHeprus 4 2 0 https://www.yaklass.ru/
HWroro no pazneny: 12
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PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68

8 KUIACC

Ne HaumenoBanue pa3iejioB ¥ TeM NPOrpaMMBbI KounyecTBo yacoB DiekTpoHHbIe (M POBLIe) 06pazoBaTebHbIe pecypchbl

n BCEro | KOHTPOJIbHBIE PaloThI npaKkTHYecKHe padoThbl

Paznen 1. TensoBble siBjeHus

1.1. | Crpoenue u cBoiicTBa BeuecTBa 7 1 0 https://www.yaklass.ru/

1.2. | TensoBbie mpouecchl 21 1 6 https://www.yaklass.ru/

HWroro no pazgeny 28

Paznen 2. DileKTpUYecKHe H MATHUTHBIE SIBJICHHS

2.1. | Duexrpuyeckue 3apsiabl. 3apsiKeHHbIE TeJa § UX B3aUMoJelcTBHE 7 0 1 https://www.yaklass.ru/

2.2. | IlocTOSTHHBI YIEeKTPHYECKHIT TOK 20 1 10 https://www.yaklass.ru/

2.3. | MarHuTHbIe SIBJIEHUS 6 0 2 https://www.yaklass.ru/

2.4. | DJAeKTPOMArHUTHAsI WHAYKUHUS 4 2 2 https://www.yaklass.ru/

HNroro o pazneny 37

PesepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 5 21

9 KJIACC
Ne | HaumeHoBaHHe pa3/iesioB U TeM NPOrPaMMbI KosamnuectBo yacos DyiekTpoHHbIe (LG POBbIe) 00pa3oBaTeIbHbIC
n/n pecypcsl
BCEro | KOHTPOJIbHbIE NpaKTHYecKHe
pa6oTsi pa6oThI

Paznen 1. Mexannveckue siBJIeHHsI

1.1. | Mexann4eckoe IBHKEHHE H CIIOCOOBI €ro ONMUCAHUS 10 1 3 https://www.yaklass.ru/,http://fipi.ru,
https://sdamgia.ru

1.2. | B3aumopeiicTBue TeJ 20 1 2 https://www.yaklass.ru/,http://fipi.ru,
https://sdamgia.ru

1.3. | 3akoHbI cOXpaHeHHs 10 1 2 https://www.yaklass.ru/,http://fipi.ru,
https://sdamgia.ru

Hroro no pazneny 40

Pasnen 2. Mexannuyeckue Koje0anus U BOJHBI
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2.1. | Mexanuyeckue KojieGaHust 7 2 https://www.yaklass.ru/,http:/fipi.ru,
https://sdamgia.ru

2.2. | Mexanu4yecKue BOJHbI. 3BYK 8 1 https://www.yaklass.ru/,http:/fipi.ru,
https://sdamgia.ru

HWroro no pazneny 15

Pa3aen 3. SHCKTPOMHFHHTHOC 10JI€ M 3JIEKTPOMAarHuTHbIE BOJITHBI

3.1. | DaeKTPOMArHUTHOE M0JIe H YJIEKTPOMATHUTHBIE BOJIHBI 6 2 https://www.yaklass.ru/,http://fipi.ru,
https://sdamgia.ru

Hroro no pazgeny 6

Paznen 4. CBeToBbIe siBJIeHHS

4.1. | 3aKoHbBI pacnpoCTPaHEHUs CBETA 6 1 https://www.yaklass.ru/,http://fipi.ru,
https://sdamgia.ru

4.2. | JIuH3bI M ONTHYECKHE NPUOOPDI 6 2 https://www.yaklass.ru/,http:/fipi.ru,
https://sdamgia.ru

4.3. | PasioxeHue 6eJioro cBera B CIEKTP 3 2 https://www.yaklass.ru/,http://fipi.ru,
https://sdamgia.ru

Hroro no pazneny 15

Pazznen 5. KBaHTOBBIE SIBJIEHUS

5.1. | McnyckaHue U NOTJIOLIEHHE CBETa aTOMOM 4 1 https://www.yaklass.ru/,http:/fipi.ru,
https://sdamgia.ru

5.2. | CtpoeHue aTOMHOrO siipa 6 1 https://www.yaklass.ru/,http:/fipi.ru,
https://sdamgia.ru

5.3. | slnepHbie peakuuun 7 1 https://www.yaklass.ru/,http:/fipi.ru,
https://sdamgia.ru

Hroro no pazneny 17

Pa3zznen 6. IloBTOPUTEILHO-0000 A INHN I MOAY.Ib

6.1. | CucremaTu3auus u 00001IeHHe TPEIMETHOr0 COAEP/KAHMS H ONBITA AeATETbHOCTH, IPHUOGPETEHHOr0 MPH N3YYeHHH 9 0 https://www.yaklass.ru/,http://fipi.ru,

BCero Kypca Gpu3nKu https://sdamgia.ru
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 20
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUI1 YHEHUKA

7 KJIACC

®dwusuka, 7 knacc/Ilepeimkun A.B., OO0 «/IPODA»; AO «MU3parensctBo [IpocsemieHuey;
BBenure cBoil BapuaHT:

8 KJIACC

®dwusuka 8 kiacc/Ieprimkua A.B., OO0 «/IPODA»; AO «M3narensctBo [IpocBemenuey;
BBenure cBoil BapuaHT:

9 KJIACC

®dwusuka 9 knacc/ [lepeimkua A.B., I'ytauk E.M., OO0 «/IPODA»; AO «M3aarenscTBo [IpocBeinenue;
BBenure cBOil BapuaHT:

METOAUYECKHUE MATEPUAJIBI JISA YUUTEJIA

7 KJIACC

®dwusuka. 7 kaacc. Metoanueckoe nocodue Kk yueoOnuky A.B. Iepoimkuna
®unonosny H.B.

8 KJIACC

®dwusuka. 8 knacc. Metoaudeckoe nocooue k yueoOHuky A.B. [eprrimkuna @unonosuu H.B.

9 KJIACC

®wuzuka. 9 knacc. [loypounsie miansl no yueouuky A.B. Ileppimkuna, E.M. I'yTHUK.
U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

7 KJIACC

https://infourok.ru, https://www.yaklass.ru, https://uchi.ru, https://foxford.ru, https://resh.edu.ru,
https://skysmart.ru

8 KJIACC

https://infourok.ru, https://www.yaklass.ru, https://uchi.ru, https://foxford.ru, https://resh.edu.ru,
https://skysmart.ru

9 KJIACC

https://infourok.ru, https://www.yaklass.ru, https://uchi.ru, https://foxford.ru, http://fipi.ru, https://sdamgia.ru,
https://resh.edu.ru, https://skysmart.ru
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MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITIPOLHECCA

YYEBHOE OBOPYJOBAHHUE

OBOPYJOBAHME JJIsSI TPOBEJAEHUSI TABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPAIINH






