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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usrke Ha ypOBHE OCHOBHOTO 00IIEr0 00pa30BaHus COCTaBJICHA Ha
OCHOBE TOJOXEHUI W TpeboBaHMII K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTesibHOM mporpammel, npeacTtaBieHHbix B PI'OC OO0, a takxke ¢
yuéroMm (enepanbHOi pabouelt mporpammsbl BociuTanus W KoHuenuuu npenogaBaHus
yaeOHOoro mpeaMmera « Du3nuKay.

Copepxanne TmporpaMMmbl 1O  (u3MKe HampaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIMXCS U OPTaHU3AINI0 U3yYeHUS (PU3UKU
Ha JIeATEebHOCTHOW OCHOBe. B mporpamme mo ¢u3NKe YYUTHIBAIOTCS BO3MOXKHOCTH
yueOHOoro mnpeamera B peanuzauuud TpeboBanuit GI'OC OOO k mIaHUpPyEeMbIM
JUYHOCTHBIM M METANpPEIMETHBIM PE3yJIbTaTaM O0Yy4YEHHUs, a TaKKe MEXIPEIMETHbBIE
CBSI3M €CTECTBEHHO-HAYYHBIX Yy4YEOHBIX MPEAMETOB HA YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHUs.

[Iporpamma o ¢u3uke ycTaHABIUBAET paclpe/ieieHrue yueOHOro maTepuana 1o
rojam o0y4eHus (1Mo Kiaccam), peajaraeT NpUMEPHYIO MOCIe10BaTENbHOCTh U3YUEHMUSI
TE€M, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS MIPEIMETHOIO COJAEPKAHUS U YUETE BO3PACTHBIX
0COOEHHOCTEN 00yUaroIINUXCS.

[IporpamMma no ¢u3uke paspaboTaHa C I€JIbI0 OKa3aHUS METOJINYECKOW IMOMOIIU
YUUTENIO B CO3/IaHUU paboueli IporpaMMbl 0 y4eOHOMY IIPEIMETY.

®u3nka SBIAETCS CUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHO-HAYUYHBIX YYEOHBIX
MPEJAMETOB, MOCKOJIBbKY (PU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
M3yyaeMbIX XUMUEU, Ouosioruen, actpoHomueid u ¢usnyeckoil reorpadueid, BHOCUT
BKJIAJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpA, TPENOCTaBIseT HauOoJiee SICHbIE
oOpa3ipl NMPUMEHEHHUs] HAYYHOIO METOoJa MO3HAHHUS, TO €CTh CHoco0a MOJIy4eHHUs
JOCTOBEPHBIX 3HAHUI O MUDE.

Onna w3 rnaBHBIX 3a7a4 (U3UYECKOr0 0Opa3oBaHMS B CTPYKType OOIero
o0Opa30BaHMsI COCTOUT B POPMUPOBAHNUHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTHU U UHTEpECa
K HayKe y OOy4aroIuxcs.

N3yuenne ¢us3nku Ha 6a30BOM YpOBHE NPEIIOJAraeT OBJIAJCHHE CIEAYIOLIUMHU
KOMITIETEHTHOCTSIMHU, XapaKTePU3YyIOIUMH €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UVHTEPHPETUPOBATH JAHHBIE M HCIIOJIB30BaTh HAy4YHbIE JOKa3aTEIbCTBA
JUTSI TIOJTyY€HHUS BHIBOJIOB.

enu u3ydyeHus: Gu3NKu Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHus ONpeeICHBI
B Konnenmuu npenonaBanus ydeOHoro mnpeamera «®Pusuka» B 00pa3zoBaTENbHBIX
OpraHu3auax Poccuiickon Odenepanuu, peAU3YIOLINX OCHOBHbBIE
oOmieoOpa3oBareibHble  HPOrpaMMbl,  yTBepkKAEHHOM  pemenueM  Komnerun
MunuctepcTBa npocsenienust Poccutickoit denepannu (mpotokoi ot 3 aexadps 2019 r.
Ne TTK-4BH).



e uzyyenus pusuxu:

e MpuOOpeTeHre UHTEpeca U CTPEMJICHUSI O0YUYaIOIIMUXCA K HAYYHOMY U3YUYEHUIO
IPUPOABI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE MPEICTABICHWH O HAYYHOM METOJE IO3HAHWS W (PopMUpOBaHHE
MCCJIEI0OBATEIHCKOTO OTHONICHHSI K OKPYKAIOIIUM SIBIICHHSIM;

e (opMupoBaHHE HAYYHOTO MHMPOBO33PEHHUS KaK pe3yjbTaTa U3Y4YEHHUSI OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopMupoBaHuE TIPEACTABICHUA O poNd (PUIHKK ISl PA3BUTHS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHUH;

e pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oymayiiei npodeccuoHanbHON
NEeSTEIbHOCTH, CBA3AHHOM ¢ (PU3MKOM, TOJTOTOBKA K JalbHEHIIIEMY 00YUYEHUIO
B 9TOM HAIPAaBJICHUHU.

JlocTikeHre 3TUX IIeJIel MporpamMMBbl IO (PU3HKE HA YPOBHE OCHOBHOTO OOIIETO

00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

e TMpuoOpeTeHre 3HAHUN O JUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXAaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e TMpUOOpEeTEeHHWE YMEHUH OINUCHIBATh M OOBICHATh (DU3UYECKUE SIBICHUS C
HCITOJTH30BAHUEM TTOTYYCHHBIX 3HAHHA;

e OCBOCHHE METOJIOB PEHICHUS MPOCTEHIINX pacUETHBIX 3a/1a4 C UCTIOIB30BAHUEM
bu3HUEeCKUX MOJIENIEeH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

e pa3BUTHE YMEHHMHN HAONIIO/IaTh MPUPOJHBIC SIBICHUS W BBINOJIHSATH OIBITHI,
nabopatopHble  pabOTBl W DKCIEPUMEHTAJIbHBIE  HUCCIAEJOBAaHUS  C
HCITOJTh30BAaHUEM N3MEPHUTEILHBIX PUOOPOB;

e oOcCBOeHHME NpUEMOB padboThl ¢ uHpoOpMaIMerd (QU3NYECKOro coaepKaHus,
BKJIOYasi MHGOPMAIIMIO O COBPEMEHHBIX JIOCTHXKEHUSX (U3NKH, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(HOPMAITNH;

e 3HAKOMCTBO €O cdepamu TpodecCHOHATBLHON JEATEeNbHOCTU, CBSI3AHHBIMU C
(GU3UKON, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
(bu3HUecKoi HayKHu.

Ha wusydenne ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENI0), B 8 Kiacce
— 68 yacoB (2 uvaca B Hegenmo), B 9 wmacce — 102 uyaca (3 yaca B HeemIo).

[Ipenyiaraemsliii B mporpamme 1o Gpu3uke nepedeHn 1a00paTOpHbIX PabOT U OMBITOB
HOCUT PEKOMCHIATCNbHBIM  XapaKTep, YYUTCNb JCNaeT BLIOOP MPOBEICHUS
7a00paTOpHBIX pabdOT H OMBITOB C YYETOM WMHAMBUAYAIbHBIX OCOOCHHOCTEH
0oOy4Jaronuxcsi, CIHUCKa OJKCIIEPUMEHTAIBHBIX 3aJaHWi, NpeIjaracMblXx B pPaMKax
OCHOBHOTO TOCYJJAPCTBEHHOTO IK3aMeHa 1o (pu3uke.



COJEPXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®usuka v €€ poJib B NO3HAHUYU OKPY KaloIIero Mupa.

®uszuka — Hayka O npupone. SBinenus npupoasl. Dusznyeckue SBICHUA:
MEXaHUYECKUE, TEIUIOBbIE, JIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckre BeauunHbl. M3mepenue ¢puzndeckux BeanunH. Gusndeckre npuoopsl.
[TorpemHocTh U3MEpeHUl. MexayHapOaHAs CUCTEMA EAUHULL.

Kak ¢usuka u japyrue  eCTECTBEHHbIE HAyKH  HM3Yy4aloT  MPUPO.Y.
EcTtecTBeHHO-HAYUHBIN METO]] MO3HAHUA: HAOIIOIEHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCa,
BBIIBIDKEHUE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, 00bSICHEHNE HA0II0JaeMOT0
aBienust. Onrcanue GU3NYECKUX SBJICHUN C TOMOIIBIO MOJIEIEH.

Jlemoncmpayuu.

1. MexaHu4eckue, TEIIOBbIE, YJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnueckue NpuOOpPbl U MpoUEaypa MNPSIMBIX H3MEPEHHI aHaJOrOBbIM U

1U(ppOBBIM TPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenuve 1EHbI AIEHUS Kbl U3MEPUTENBHOTIO IpUbopa.

2. H3mepeHue paccTosIHUM.

3. H3mepenue o0bEMa )XUAKOCTU U TBEPIOTO TeA.

4. OmnpeneneHue pa3sMepoB MabIX TEIl.

5. M3mepeHue Ttemrieparypsl MpU MOMOLIU KUAKOCTHOIO TEPMOMETPA U JAaTUUKA

TEMIIEPATYPHI.
6. IIpoBenenue nccnenoBaHus Mo NPOBEPKE TMIOTE3BI: JATbHOCTD IOJIETA IIAPHKA,
MYIIEHHOTO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pa3znen 2. [lepBoHavaibHbIe CBeCHUS O CTPOCHUH BelIeCTBA.

Crpoenue BeniecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepsbl. OIBIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOEHHE BELIECTBA.

JIBmxeHne yactull BemecTBa. CBsi3b CKOPOCTH IBUKEHUS YACTHI] C TEMIIEPATYPOU.
bpoyHnoBckoe nBuxkenue, nuddysus. BanmonelicTBre 4acTHI] BEIIECTBA: MPUTIKEHUE
Y OTTaJKUBaHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE TIa30B, >XKUIKOCTEHM M TBEPABIX
(KpucTalIMyeckux) Tel. B3auMocBsi3b MeEXAy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HX aTOMHO MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpauuu.

1. HaGmionenne OpOyHOBCKOTO TBUKEHHSL.

2. Habmoaenue nuddyszuu.

3. HaOmionenue siBineHHl, OOBSCHSAIOMUXCSA MPUTSKEHUEM WU OTTAIKMBAHUEM

YacTHL] BELIECTBA.
Jlabopamopnwie pabomul u onvimol.
1. OreHka 1uamMeTpa aToMa METOJO0M PSJIOB (C UCTOJIb30BaHUEM doTorpaduii).



2. OmnbITHI IO HAOIOAEHUIO TEIJIOBOTO PACIIUPEHUS ra30B.
3. OnbIThl 1O OOHAPYKEHUIO ACUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuikeHne U B3auMo/ielicTBHE TeJl.
Mexanuueckoe JIBHKeHHe. PaBHOMEpHOE 1 HEpaBHOMEpPHOE JIBH>KeHHE. CKOPOCTb.
Cpennsisi CKOpOCTh IPU HEPABHOMEPHOM JIBHXKEHUH. PacyéT myTH 1 BpeMEHU ABUKEHHUS.
SIBneHne nHepuMU. 3aKOH MHEpUUH. B3auMoaelicTBUE TEJ KaK TPUYMHA U3MEHEHUS
CKOpPOCTH IBHKEHMS Tel. Macca kKak Mepa MHEpTHOCTH Tena. [IIMoTHOCTh BemiecTsa.
CBs13b INTIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEILIECTBA.
Cuia kak xapakTepHUCTHKa B3auMojiecTBUs Tesl. Cuia yrnpyroctu u 3akoH I'yka.
N3mepenne cuiibl ¢ TOMOIIBIO AUHAMOMETPA. SIBIIeHUE TAroTeHUs U cuiia TshkecTd. Cuna
TSDKECTH Ha Jpyrux miaHerax. Bec tena. HeBecomocTs. CrioxkeHne cuil, HApaBIEHHBIX
no ogHou mpsMoi. PaBHomelctByromas cuil. Cuiia TpeHus. TpeHUE CKOJBXKEHUS U
TpeHue nokos. TpeHue B Mpupoje U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHne MexaHM4eCKOro JBUKEHUS Tea.
2. M3mepeHune CKOpOCTH MPSIMOJIMHENHOTO ABUKECHUS.
3. HaOmronenue siBleHUs UHEPIUU.
4. HaOmoneHne u3MeHeHus: CKOPOCTH MPU B3aUMOJIEUCTBUH TET.
5. CpaBHeHHE Macc IO B3aUMOJICHCTBUIO TEI.
6. Cno>keHue cuJjl, HallpaBJIECHHBIX IO OJJTHON MPSIMOM.
Jlabopamopnsie pabomul u onvimol.
1. OmpenenieHHEe CKOPOCTH PABHOMEPHOIO JBIOKCHUS (IIapuka B KUIKOCTU,
MOJIETH JIEKTPUIECKOr0 aBTOMOOWIISI M TaK Jajee).

2. OmpegneneHue cpeAHEl CKOPOCTH CKOJIBKEHHsSI Opycka WM IIapukKa I0
HAaKJIOHHOM IIOCKOCTH.
Onpenenenne MIOTHOCTH TBEPIOTO TeNa.

4. OnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshDKeHUs  (Iedopmariun)
MPY>KUHBI OT MPUII0KEHHOM CHUITBI.

5. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHS CKOJIBKEHHUSI OT Beca
TEeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hanenne. CrocoObl yMEHBIIEHUS W yBEIWMYEHMs naBiieHus. JlaBneHue rasa.
3aBUCHUMOCTbD JIaBJIEHUs raza ot o0bEMa, TemiepaTtypsl. llepenaya naBnenus TBEpIALIMU
TeaMH, JKHAKOCTAMH U Tra3amu. 3akoH [lackanma. IIHeBmaTuuyeckue MalllHBI.
3aBUCUMOCTh JIABJICHHSI JKUJIKOCTH OT TIIyOWHBL. [mMapocTtatuueckuii mapajokc.
CooOmatomuecs cocynbl. [ 'uapaBirueckie MEXaHU3MBI.

Atmochepa 3emuin u arMmocdepHoe naBiieHue. [IpuumHBI CylIeCTBOBaHUS
Bo3AymHOM oOonouku 3emau. Omnbit Toppuuemu. HW3mepenue armocdepHOro
JaBJeHUSI. 3aBUCUMOCTh aTMOC(HEpPHOTO JaBIEHUS OT BBICOTHI HAJ YPOBHEM MODS.
[Tpubops! 17151 M3MepeHus aTMOC(hEepHOTO J1aBJICHUS.

JlelicTBHE XMAKOCTH M Ta3a Ha IMOIPYyKEHHOE B HUX TeJO. BblTalkuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxornnaBanue.

Jemoncmpayuu.
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3aBUCUMOCTb JIABJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenava naBiieHUs )KUIKOCTBIO U Ta30M.

Coobmraromuecs: CoOCy/bl.

I'mapaBnuueckunii nmpecc.

[IposiBneHMe neMCTBUS aTMOC(EPHOTO JTABIICHU.

3aBUCUMOCTh BBITAIKMBAIOIIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTH Tejla U
IUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKHBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YcioBue miaBaHus TeEN: IUIABAHWE WJIM MOTPYKEHHUE TEJI B 3aBUCHUMOCTH OT
COOTHOIIICHHUS MJIOTHOCTEH Teja U KUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00bEMa MOrpYyXKEHHOU B
AKUJKOCTh YaCTH TEJIA.

Ornpenenenne BBITANKNABAIOLIECH CUIIBL, IEVCTBYIOIIEH HA TEJIO, MOIPYKEHHOE B
KUJKOCTb.

IIpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOIIECH CWIIBI, JCHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MacChl TeJa.

OnbITel,  AEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAIKMBAIOIIEM  CHUIBI,
JEHCTBYIOUIEH Ha TEJIO B KUAKOCTH, OT 00bEMa NOTPY>KEHHOM B )KHJIKOCTh YaCTU
T€JIa ¥ OT INIOTHOCTHU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOAKH U OIIPEIEICHUE €€
IPYy30II0ABEMHOCTH.

Pa3znes S. PaboTra 1 MOIIHOCTB. JHEePrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pblyar, 0JIOK, HAaKJIOHHAs MIIOCKOCTh. [IpaBuio paBHOBeCHs
peiuara. IIpumeHeHue npaBuiia paBHOBECHs pblyara K OJIOKY. «30JI0TO€ MpaBUIIO»
mexanuku. KITJI mpoctsix Mmexanu3mMoB. IIpocTeie MeXaHU3MbI B OBITY U TEXHUKE.

Mexanunueckas s3ueprusi. Kunernueckas v noTeHuuaibHas 3Heprus. [Ipespamienue
OJIHOTO BU/Ia MEXAHUYECKOU SJHEPTUU B IPYroil. 3aKOH COXPAHEHNUs SHEPIMHU B MEXAHHUKE.

Jlemoncmpayuu.

1.

[Iprmepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimol.

1.

Omnpenenenre pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIXKEHHMH Tejla IO
TOPU30HTAIBHOM IMOBEPXHOCTH.

Hccenenoanue ycioBuil paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOW ITIOCKOCTH.

N3ydenune 3aKk0Ha COXpaHEHHS] MEXaHUYECKOW SHEPTUU.

8 KUIACC



Pa3nea 6. TensioBbIe SIBJICHUA.

OCHOBHBI€ MOJIOKEHUSI MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOECHHUSI BEILIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ1. OTBITHI, MOATBEPAKIAIOITNE OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopenn  TBEPIOro, JKUAKONO M ra3o00pa3HOrO0 COCTOSHUWA  BELIECTBA.
Kpucrannmuueckue u amopdubie Tena. OOBbSCHEHHME CBOWCTB Ta30B, >KHAKOCTEH U
TBEPBIX TEJI HA OCHOBE MOJIOKEHU MOJIEKYJIAPHO--KUHETHYECKOH Teopun. CMauynBaHue
Y KalWUTIAPHBIC SIBIICHUSA. TEmIOBOE paCIIMPEHHUE U CKATHE.

Temneparypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YACTHII.
Brytpennss sueprus. CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPTHH: TEIUIonepeaada u
coBeplieHne paboThl. Buael Termmonepemaun: TEMIOMPOBOIHOCTh, KOHBEKIIHA,
U3JIyYCHHUE.

KommyecTBo TeminoThl. YenabHas TEINIOEMKOCTh BEIIECTBA. TemIoOOMEH M
TEIUIOBOE paBHOBECHE. YpaBHEHUE TEIJIOBOTO OanaHca. [lnaBineHue m oTBepieBaHUE
KPUCTAUNIMYECKUX BEIIECTB. YJieJbHas TeruioTa IuiaBieHus. IlapooOpa3oBanue u
koHjaeHcarusa. HWcmapenwe. Kunenue. VYiaenpHas Temsora mapooOpa3OBaHMS.
3aBUCUMOCTH TEMIIEpaTyphl KUIIEHUsI OT aTMOC(EPHOTO JaBICHUS.

BnaxuocTts Bo3myXa.

DHeprus TOIIMBaA. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunmmner padoTsl TemnoBsiX apurareneit KIIJ[ reroBoro asuratens. TermoBbie
JIBUTATEJIU U 3allMTa OKPYKAIOIIECH CpeIbl.

3aKOH COXpPAaHEHUS U MPEBPAILLECHUS SJHEPTUH B TEIIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

1. HaGmroneHnue 6poyHOBCKOTO JBUKECHUS.

Habmonenune nuddysun.

Habmronenue sBIeHU CMauMBaHKS M KalMILIIPHBIX SBICHUM.
HaOntonenue TenioBoro pacuimpeHus Ted.

N3MeHeHue paBieHus rasa IpU U3MEHEHUM O0BEMAa M HArpeBaHUU WJIU
OXJIAXKICHUH.

IIpaBuna uaMepeHus TeMIIEPaTypHI.

Bunbl Tenonepenayn.

OxJta>kieHue npyu COBEpUICHUU paOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CUJIAMHU.

10. CpaBHEHHE TEIJIOEMKOCTEH pa3IUYHbBIX BEIIIECTB.

11. HaGmronenue kumneHus.

12. HabmroaeHue nmocTostHCTBa TeMIIEpaTyphl IIPH TIJIaBJICHUH.

13. MoJiesu TEeTJIOBBIX ABUTATEICH.

vk wN
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Jlabopamopnwie pabomul u onvimol.

1. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHUS.

2. OmnbITHI 10 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OnbIThI 10 HAOJIOJIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, KUAKOCTEN U TBEPABIX
TEN.



4. OmnpeneneHue AaBiIeHUS BO3/lyXa B OayUIOHE HINPHUIIA.
OnbITHl, IEMOHCTPUPYIOUTUE 3aBUCUMOCTh JaBJICHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WA OXJIAKICHHUS.

6. IIpoBepka rumoTe3bl JUHEWHOW 3aBUCUMOCTU JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPHUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOmionenue wW3MEHEHUsT BHYTpPEHHEH OJHEpruuM Tejda B Pe3yJsibTare
TerIonepeaaul U padoThl BHEITHUX CHUJI.

8. HccienoBaHnue sBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOM U ropsyei
BO/JIBI.

9. OmpeneneHne KOJIWYECTBA TEIJIOTHI, MOJYYEHHOTIO BOAOW MPHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.

10. OnpenenieHne yaeabHON TEITOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCrapeHus.

12. OmnpeneneHrne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYXa.

13. OmnpesesieHne yaeIbHOM TEIUIOTHI IUIABJICHUS JIbJA.

Pa3zges 7. JaekTpudecKkue 1 MArHUTHbIE SIBJICHHS.

Onextpu3zanms Ten. JlBa poja dIEKTpUYECKUX 3apsaoB. BsaumonelcTsue
3apspKEHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHITbl B3aUMOJICHCTBUS 3apSyKEHHBIX TEJ
OT BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXAY TEIaMu).

Onextpuyeckoe mnone. Hanpspk€HHOCTE  anekTpudeckoro mnoisd. lIpuHnun
CYIEPIO3ULIMHU FNEKTPUUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenmn »snextpuyeckux 3apsaoB. OJIEMEHTAPHBIA DJIEKTPUYECKUM  3apsil.
Crpoenne atoma. [IpOBOOHMKM M IHUDJIEKTPUKHA. 3aKOH COXPAHEHUS DJIEKTPHUYECKOTO
3apsaa.

DJIEKTPUYECKUN TOK. Y CIOBUS CYHIECTBOBAHUS JIEKTPUUECKOTO TOKa. MicTouHMKH
MOCTOSSHHOTO TOKa. JIeHCTBUS 3JEKTPUUECKOro ToKa (TEIUIOBOE, XHMHMUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUNA TOK B KUIKOCTAX U razax.

OnekTpuueckas nenb. Cuna Toka. DIEKTpudYecKkoe HanpspkeHue. ConpoTUBIICHHE
IIPOBOJIHUKA. YJIEJIbHOE COINPOTHBIICHHE BellecTBa. 3akoH Oma i ydacTKa LENu.
ITocnenoBarenbHOE M NTApaUIEIbHOE COCTUHEHUE ITPOBOAHUKOB.

PaGota ®  MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH JIxoyns—JleHna.
DneKkTpuYecKue Lenu U TMOTPEOUTENH 3JIEKTpUYECKOW 3Hepruu B ObiTy. Kopotkoe
3aMbIKaHHE.

[ToctostHHbIE MarHuTHL. B3auMoJelCTBHE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
nojie. MarauTHoe moJjie 3eMJIM U €ro 3HaueHHue JIs >Ku3Hu Ha 3emiie. OnbIT DpcTena.
MarHutHOe 1oJIe ANEKTPUYECKOTO TOKA. [[puMEHEHHE SJEKTPOMATHUTOB B TEXHHUKE.
JleficTBME MAarHUTHOTO ITOJISI HA MPOBOJHUK C TOKOM. DJEKTPOABUTATENb MTOCTOSTHHOTO
TOKa. lcronp30BaHME DIIEKTPOABUrATeNIEM B TEXHUYECKUX YCTPOWCTBAX M Ha
TPaHCIIOPTE.

Onbitel ®apanes. fBiaeHue sneKTpoMarHuTHOM wuHAYyKuuu. IIpaBuio Jlenia.
OnextporenepaTop. CriocoObl MOIYYEHUS 3JEKTPUUECKON SHEPTUU. DNEKTPOCTAHLIUN Ha
BO300HOBJISIEMBIX UCTOUHHUKAX SHEPIHH.

Jemoncmpayuu.
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25.

DIIeKTpU3aLUS TEJl.

JIBa poaa 3JIEKTPUYECKUX 3apsII0OB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U JIEUCTBUE JIEKTPOCKOIA.

DJeKTpocTaTU4EeCKast HHAYKIIHUS.

3aK0OH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

[IpoBOOHUKY U AUDIIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS.

HcToYHMKM TOCTOSIHHOTO TOKA.

JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

. DIEKTPUUYECKUI TOK B XKHUJKOCTH.

. I'a30BbIM paszps.

. I3MepeHune cuiibl TOKa aMIEPMETPOM.

. I3MepeHne 371eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.

. Peocrar n marasuH COIpOTUBIICHUMN.

. BzaumoiericTBrE ITOCTOSIHHBIX MAarHUTOB.

. MozenupoBaHre HEBO3MOXHOCTH PA3/ICJICHUS [IOJFOCOB MarHuTa.
. MonenupoBaHHe MarHUTHBIX I1OJIEW OCTOSIHHBIX MATHUTOB.

. OneIT Dpcrena.

. MarnuTHOE€ 1noJie ToKa. DJIEKTPOMArHuT.

. JlelicTBHE MarHUTHOTO I0JI1 HA TPOBOJHUK C TOKOM.

. DNEKTPOABUTATENL TOCTOSTHHOTO TOKA.

. UccnenoBanue aBiIEHUS IEKTPOMATHUTHON UHAYKIIHH.

. OnbiTEl Papages.

. 3aBUCUMOCTb ~ HANPABJIEHUS HWHAYKIHOHHOTO TOKAa OT YCIOBHM  €ro

BO3HHUKHOBEHHUS.
DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomel u onvimol.

1.

o v kW

10.

OnbITel 1O HAOMIOACHUIO  DJIGKTPU3AIMU  TEl  UHAYKIMEH U TIpU
CONIPUKOCHOBEHUH.

UccnenoBanne JeWCTBUSL  DJIEKTPUYECKOTO TOJIE HA TMPOBOJHUKU U
TUBJIEKTPUKHU.

COopka u npoBepka pabOThI ANEKTPUUECKON LIETTH MOCTOSIHHOTO TOKA.
N3mepeHue u peryimpoBaHue CUJIbI TOKA.

N3Mmepenue u peryJimpoBaHUE HANIPSKEHUS.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HWIYIIETO 4YEpe3 pe3UcTop, OT
CONIPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OnbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCThH JJICKTPUUYECKOTO COIMPOTHUBIICHUS
MIPOBOJIHUKA OT €T0 JJIMHBI, IIONIAU TOTIEPEYHOr0 CEYEHUS U MaTepuaa.
[IpoBepka mpaBWJIa CIOKEHHUS HANPSKEHUA TMPH  MOCJIEI0BATEIHBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Uit CWIBl TOKAa TNPH MapajlIeIbHOM COCIMHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI AIESKTPUIECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.



11. Onpezesenre MOIHOCTH 3JIEKTPUYECKOr0 TOKA, BBIIEIIEMON Ha PE3UCTODPE.

12. MccnenoBanve 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4Yepe3 JaMIOuKy, OT
HaIPsDKCHUS Ha HE.

13. Onpenenenue KIIJI narpeBarens.

14. UccnenoBaHre MarHUTHOTO B3aUMO/ICMCTBUS TOCTOSIHHBIX MAarHUTOB.

15. I3ydyeHne MarHUTHOIO MOJSl MOCTOSIHHBIX MAarHUTOB IPU UX OOBEIMHEHUU U
paszeneHun.

16. MccnenoBanue 1EWCTBHS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPETIKY.

17. ONBITHL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOJACHCTBUS KATYILIKH C
TOKOM M MarHuTa OT CHJIbl TOKA M HalpaBJICHHUs TOKA B KaTYIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 u3ydeHue paboThl 3JIEKTPOABUTATEIS.

20. M3mepenne KIIJI anmekTpoaBuraresibHOW yCTaHOBKH.

21. ONBITBL 1O MCCIEIOBAHUIO  SIBICHUS  DJIEKTPOMAarHUTHOW  MHIYKLHUU:
UCCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJICHUS UHAYKIIMOHHOIO TOKA.

9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexannueckoe  ABwKeHHe. MarepuanbHas — Touka. (Cucrema  OTcyéra.
OTHOCUTENBHOCTh ~MEXAaHMYECKOTO  JBWKCHUA. PaBHOMEpHOE  MPSIMOJIMHENHOE
nBmxkeHne. HepaBHOMepHOe mpsAMoOJIMHEWHOe aBuxkeHue. CpenHsiss U MIrHOBEHHas
CKOPOCTB TeJa IIPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TpsiMofinHelHOe JiBrkeHne. CBoOOAHOE TajieHue.
Omnbitel ['anumnes.

PaBHOMepHOE IBH)KEHHE TIO OKpYy>KHOCTH. Ilepmonm u wyactora oOpamieHus.
JIuHeHas u yrioBast CKOpOCTH. LIeHTpocTpeMUTENIbHOE YCKOPEHHUE.

Ilepspii 3axkoH Hprorona. Bropon 3akoH Herorona. Tperuin 3axkoH HproroHa.
[IpyHIMI Cynepno3uLnn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHiia TPEHUS CKOJIBXKEHHS, CUja
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKeCTH U 3aKOH BCEMHUPHOTO TATOTEHUsSI. Y CKOPEHHE CBOOOIHOTO MaICHMUS.
JIBmxenune tuiaHeT Bokpyr Comnnua. IlepBas kocmuueckast ckopocth. HeBecomocTh u
MEPErpy3KH.

PaBHoBecue wmatepuanbHOMl TOuku. AOcomOTHO TBEpAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpaleHus:. MOMEHT cuiibl. LIeHTp TsxecTu.

Nmnynsc Ttena. M3meHeHue wummyibca. VMIynabC Cuiibl. 3aKOH COXpaHEHUS
MMIyJbCca. PeakTMBHOE NBUKEHUE.

MexaHnnueckas paboTa U MOIIHOCTh. PaboTa CHJl TSDKECTH, YNPYTOCTH, TPEHHS.
CBs13b 5Hepruu U padboThl. [loTeHIIManbHast SHEPTUs Tela, OAHITOr0 HaJl TOBEPXHOCTHIO
3emin. [loreHunanbHas 3HEprus cxarou npyxkuHel. Kunernueckas sneprusi. Teopema o
KMHETUYECKOUN 3HEpTruu. 3aKOH COXPaHEHUS MEXAHUYECKON SHEPIUH.



Jlemoncmpayuu.

1.

A

8.
9.

10.
11.
12.
13.
14.
15.
16.

HaGnronenue MexaHW4YecKoro JABMXKEHHS Tejla OTHOCHTENbHO pa3HbIX Tel
OTCYETA.

CpaBHEeHHME TMyTeld W TPACKTOPW JBIKCHHS OJHOTO M TOTO JK€ Tena
OTHOCHUTEJILHO Pa3HBIX TENl OTCUETA.

N3mepennie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanue npru3HaKoB paBHOYCKOPEHHOTO ABUKEHUS.

HaGnronenue nBMKSHUS Tella 10 OKPYKHOCTH.

HaGnronenne MexaHWMYeCKHX SIBICHUW, TPOUCXOANIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBW)XCHHUH OTHOCHTEIIHHO
KaOuHeTa QU3UKH.

3aBUCUMOCTh YCKOpPEHHUS TejIa OT MAcChl TeJla U ACHCTBYIOIICH Ha HETO CHUJIBI.
HaGnronenue paBeHCTBA CHIT TIPH B3aMMOICHCTBHUH TEIT.

N3menenune Beca Tena mpy yCKOPEHHOM JBHKEHUH.

[lepenaya umiynbca npu B3auMOICHCTBUU TElL.

[IpeoOpazoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEJl.

CoxpaHeHne UMITyJIbCa IIPU HEYITPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHHE UMITYJIhCa TIPH a0COFOTHO YIIPYTOM B3aUMOICHCTBHUM.
HaGnronenne peakTHBHOTO JBHKEHUS.

CoxpaHeHre MEXaHUYECKON PHEPTUU TIPU CBOOOHOM IaJICHUU.

CoxpaHeHHe MEXaHMYECKOW JHEpruu MpH JIBWIKEHUU Tela MOJA JCHCTBHUEM
MIPY>KUHEI.

Jlabopamopnsie pabomel u onvimol.

1.

10.

11.

KonctpyupoBanue TpakTta Uisi pa3roHa U JAJbHEUIIET0 pPaBHOMEPHOTO
JBIKCHUS IIAPUKA UITU TEJIEHKKH.

Omnpenenenre cpeHel CKOPOCTU CKOJBXKEHUSI OpyCKa WIIM JBUXKEHUS IIapuKa
10 HAKJIOHHOM TJIOCKOCTH.

OnpeneneHrue yCKOpEHHs Tejda TPU PABHOYCKOPEHHOM JIBUOKEHUU 10
HAaKJIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH TYTH OT BPEMEHH IMPU PaBHOYCKOPEHHOM
JBIKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka rUmoTE3bl: €CJIM MPU PABHOYCKOPEHHOM JBIKEHUU 0€3 HauallbHOU
CKOPOCTH IYTU OTHOCSTCS KaK psJl HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHS CKOJIBKEHUS OT CHJIbI HOPMaJIbHOTO
JTABJICHUSL.

Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve pabOThl CHJIBI TPEHUS TPU PABHOMEPHOM JIBIDKCHHH Teja IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenre padoThl CUIIbI YIIPYTOCTH P MOABEME TPy3a C UCIIOJIB30BAHUEM
HETOBU)KHOTO U MOJIBHYKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUSI SHEPTUM.



Pa3znen 9. Mexannueckue Ko1e0aHUA U BOJHBI.
KonebarenbHoe naBuxeHue. OCHOBHBbIE XApAKTEPUCTUKH KoOJI€OAHUM: TEPHO/,
4yacToTa, aMIUIUTyAa. MareMaTudeckuil W TpYyXKUHHBIM MasTHUKH. [IpeBpaieHue
SHEPIruM MpH KOJIeOATEIHLHOM JABUKECHUM.
3artyxaronue konebanusa. BriHykneHHbIe KosieOaHus. Pezonanc. Mexanuueckue
BosiHBI. CBOiCTBa MexaHW4ecKux BOJH. [IpojosibHble M momepeuHbie BOMHBL. [{nnHa
BOJIHBI M CKOPOCThb €& pacmpocTpaHeHus. MexaHuyeckue BOJHBI B TBEPJOM TeEJIE,
CECMUYECKHE BOJIHBI.
3Byk. ['poMkocTh 3Byka um BbIicOTa TOoHA. OtpaxeHue 3Byka. MHbpasByk u
yJIBTPa3BYK.
Jlemoncmpayuu.
1. HabGmrogenue konebaHuii Te1 Mo AEMCTBUEM CHUITBI TSKECTH U CHIIBI YIIPYTOCTH.
2. Habmonenue xoneOaHuii rpy3a Ha HUTH U Ha TIPYKUHE.
3. HaOGnroneHue BBIHYKJEHHBIX KOJI€OaHUN U pe30HaHcA.
4. PacmpocTpaHeHue Ipo0JIbHBIX U MONIEPEUHBIX BOJH (Ha MOJIENH).
5. HaOmroneHnue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTUYECKUI PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmpenenieHre YacTOThI M IEPUO/Ia KOJIEOaHU MaTEMAaTUUYE€CKOTO MasiTHUKA.
2. Ompezenenne 4acTOThI U NIEpUOJIa KOJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEpUOia KoJIeOaHUM TOJIBEIIEHHOTO K HUTH I'py3a
OT JITUHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MepuoAa KoJieOaHUN MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH TEpHOJIa KOJIeOaHUN TPy3a, MOJBEIICHHOTO K HUTH,
OT Macchl rpysa.

6. OnbITBI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTb MEpHUoJia KoJIeOaHUM MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

7. V3mepenue yckopeHusi CBOOOHOTO MaIeHUS.

Pa3znes 10. D1eKTPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJe. DNEeKTPOMAarHUTHbBIE BOJIHBI. CaoiicTBa
aneKTpoMarHuTHbIX  BoJIH. [llkama ajexkTpoMarHUTHBIX BOJIH.  Vcmosib3oBaHMe
AJICKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMaruuTHas npupoaa ceeta. CkopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 2JICKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3yyeHue CBOWCTB JJIEKTPOMATHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO

TenedoHa.
Paznen 11. CBeroBble siBJICHUS.



JlyueBasg mogenb cBerta. Mctounuku cBera. [IpsMOJIMHEWHOE pacnpOCTpPaHEHUE
ceeta. 3armenuss Connua u Jlynel. Otpaxkenue cBeta. I[lnockoe 3epkano. 3akoH
OTPAKECHUS CBETA.

[Ipenomnenue cera. 3akoH npenomieHus ceeta. [loHoe BHyTpeHHEe OTpakKeHHUe
cBerta. Mcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUUECKUX CBETOBO/IAX.

JIunza. Xon nyueit B nuH3e. OnTudeckas cucreMa (oroanmnapara, MUKpPOCKOIA U
Teneckona. 1'a3 kak ontudeckas cucteMa. bim3opykocTs U TalIbHO30PKOCTb.

Pasnoxenue 6enoro ceeta B criekTp. OnbiTel HetoToHA. ClioskeHHE CIEKTPaIbHBIX
uBeToB. Jlucnepcus ceera.

JHemoncmpayuu.

[IpsAMonMHEIHOE pacpOCTpaHEHHE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n3o0pakeHUM B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cpera.

OnrTuyeckui CBETOBOI.

Xox mydeid B cOOUparonieit JInH3e.

XoJ1 Iy4el B pacCEerBarOIIECH JIUH3E.

[Tonyyenue n300pakeHUi ¢ TOMOLIBIO JTUH3.

[Ipunuun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopnens ri1asa.

11. Paznoxenue 6€10ro cBeTa B CIEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHM CBETA PA3HBIX 1IBETOB.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHUS CBETOBOTO JIy4a OT yIJIa NaJCHHUS.

2. W3yuenune xapakTepuCTUK N300paKeHUs MIPEAMETa B TUIOCKOM 3epKaJie.

3. HccnenoBaHue 3aBHCUMOCTH yTIJla MPEIOMJIEHHS CBETOBOIO Jiyda OT YyIJa

MTaJICHNS HA TPAHUILIE «BO3LyX—CTEKIIO».

4. TlomyueHue U300paKEHUIN C TOMOIIBIO COOUPAIOIIEH JTNH3BI.

Omnpenenenre (HOKYCHOTO pacCTOSHUS W ONTUYECKOW CHIJIBI CcoOMparoiei
JIVH3BI.

6. OmBITHI MO Pa3I0KEHUIO OETIOT0 CBETa B CIIEKTP.

OMBITHI IO BOCTIPUSITUIO I[BETA TPEAMETOB MPU UX HAOIIOICHUH YEPE3 IIBETOBIE
(UIBTPBHL.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

Onwitel  Pesepdopna w mmanerapnas monens aroma. Mogens atoma bopa.
Ncnyckanue u noroieHre cBera aroMoM. KBaHThl. JIMHeyaThie CIEKTPHI.

PamnoaktuBHOCTh. Ab(a-, 6eTa- 1 raMmma-u3nyueHus. CTpoeHue aTOMHOTO siIpa.
Hyxnonnasa monens aromuoro sapa. M3oronsl. PaguoaktuBHbie npeBpaiienus. [lepuon
MOJIypacrajia aTOMHBIX SIIIEP.

SAnepHbie peakuu. 3aKOHbI COXPAaHEHUS 3apsAI0BOIO U MAaCCOBOTO YUCEN. DHEPrust
CBsI3U aTOMHBIX siAep. CBsi3b MacChl M SHEpPruu. Peakiuu cuHTE3a M JeeHUs Sep.
UNctounuku sneprun ConHua U 3BE3I.

W o N ouv kAW R



Snepnas oHeprernka. JleMCTBUS paJMOAKTUBHBIX M3JIyYCHUW Ha KUBBIE
OpraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYUYEHUS U MOTJIOICHHUS.

2. CrHexTpsbl pa3IMuHbIX Ta30B.

3. CnekTp Bogopo/a.

4. Habmonenue TpekoB B kamepe Buibcona.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TyYEHUN.

6. Perucrtpauus usirydyeHust MIpUPOIHBIX MUHEPAJIOB U MTPOLYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKoB: U3MEPEHUE PHEPTUH YACTHULIBI IO TOPMO3HOMY MYTH (TI0

doTorpadusam).

3. H3mepenue paaroakTUBHOTO GoHA.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpUTENHEHO-00001IAIOMIUKA MOIYNb TMpEAHA3HAYEH JJIsi CHCTeMaTH3allud |
0000111eHNs] TPEIMETHOTO COJEPKAHUSI U ONBITA JIESITEIILHOCTH, TPUOOPETEHHOTO TIPH
M3YyYEHHM BCEro Kypca (QU3MKA, a Takxke ISl TMOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY AK3aMEHY 10 (hU3UKe JJIs1 00y4arolUXCs, BHIOPABIIUX ATOT YUCOHBIM
MpEIMET.

[Ipy u3yyeHMH AAHHOTO MOJIYJS PEATU3YIOTCA M CHCTEMATU3UPYIOTCA BUIbI
NEATEeIbHOCTH, HAa OCHOBE KOTOPBIX OOECIEYMBACTCS JIOCTUKEHUE MPEAMETHBIX U
MeTanpeIMETHBIX TTAHUPYEMBIX pe3yJIbTATOB 00yueHwusl, dbopmupyercs
€CTECTBEHHOHAy4YHasi T'PaMOTHOCTh: OCBOEHHUE HAyYHBIX METOJOB HCCIEAOBAHUS
SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh (PU3NUECKHUE SBIICHUSA,
MIPUMEHSISL TIOJIyYEHHBIE 3HAaHWS, pellaTh 3aJadyd, B TOM YHCJIE Ka4e€CTBEHHBIE H
AKCIIEPUMEHTAJIBHBIE.

[TpuHIMNIMATBEHO IESITEILHOCTHBIN XapaKTeP JAHHOTO pa3eia peain3yeTcs 3a CUET
TOTO, YTO OOYYAIOIINECS BHIMOIHSIOT 3aaHHs, B KOTOPBIX UM TIpeJiaracTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBSCHATH (pU3MUECKUE
SIBJICHHS B OKPY’KAIOLIEH ITPUPOAE U ITOBCEAHEBHOM KU3HU;

HCTIOJIL30BaTh HAYYHbIC METOIbI UCCIIEOBAHUS (PU3NUECKUX SIBJICHUN, B TOM YUCTIE
JUIs1 IPOBEPKU TUIOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOOJiee BaXKHBIX JIOCTH)KCHHH COBPEMEHHBIX
TE€XHOJIOTUH, HalpUMEp, MPAKTUYECKOrO0 HCHOJb30BAHUS PA3NUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA MPEBPAIICHUS W COXPAHECHHUS BCEX H3BECTHBIX BHUOB
SHEPTHUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITIPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue ¢pu3nku Ha ypoBHE OCHOBHOTO 00IIEro 00pa30BaHUs HAMpPaBICHO HA

JOCTH)KEHHE JIMYHOCTHBIX, METANpEAMETHBIX M MPEIMETHBIX 00pa30BaTeNbHbIX
pe3ynbTaToB.

B pesynbrare nzydeHus UMKy Ha YpOBHE OCHOBHOTO OOIETO 0Opa30BaHUS Y

oOyuarolerocst 0yryT chOpMUPOBAHBI CIEYIONINE JINYHOCTHBIEC PE3yIbTaThl B YACTHU:

1) naTpUOTHYECKOTr0 BOCIIMTAHMS:

— MPOSIBJICHUE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOU
duznyecKoil HayKu;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHYKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

— FOTOBHOCTh K aKTUBHOMY Y4YacTHUIO B OOCYXJCHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUU
busuKy;

— OCO3HAaHUE BAXXHOCTH MOPAJIBbHO--3TUYECKUX MPUHIIUIOB B JEATCIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCIIPUATHE SCTETHUYECKUX KayeCTB (PU3MUeCKON Hayku: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

— OCO3HAHUE IIEHHOCTH (PU3NYECKON HAYKU KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOILIEH KYIbTYPHI;

— pa3BUTHE Hay4YHOU JIF0OO3HATENbHOCTHU, HWHTEpeca K MCCIEeI0BaTEIbCKON
NeATEIIbHOCTH;

5) gopmupoBaHus KyJbTyPbl 310POBbSI M IMOIMOHAJIBLHOIO 0JIArONOJYyYHS:
— OCO3HaHuE€ IIEHHOCTH 0e30macHOro oOpa3a J>KU3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBW O€30MacHOTrO TOBEJACHUS Ha
TPAHCIIOPTE, Ha JOpPOrax, C JJICKTPUYECKUM M TEIUIOBBIM OOOPYJIOBaHHEM B
JOMAITHUX YCIIOBHSIX;

— c(hopMUPOBAHHOCTH HaBbIKA pedICeKCUHU, TPU3HAHUE CBOETO MTPaBa Ha OIINOKY U
TaKOT0 e MpaBa y APYroro 4ejioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AaKTHBHOE Yy4yacTHE€ B pEHIeHWH MPAKTUYECKUX 3an1ad (B paMKax CeMbH,
o0pa3oBaTeIbHON OpraHu3alliy, ropojia, Kpas) TEXHOJOTUUYECKON U COIMaIbHON
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCJIE U (PU3NYECKUX 3HAHUM;

— WHTEPEC K MPAKTUIECKOMY U3yUCHUIO MPOodheccuii, CBSI3aHHBIX C (PU3UKOMH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpUEHTAIMS Ha TPUMEHEHNE PU3NYECKUX 3HAHUH JIJISl peIeHus 3a1a4 B 00J1acTu
OKpY’)Karolel cpeapl, IUIaHUPOBAHUS TOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCJIEICTBUN [T OKPY’KAIOILIEN CPEBI;



— OCO3HaHWE TI00aTBFHOTO XapaKTepa JKOJIOTHYECKUX MPOoOJIeM W MyTel Hx

pelieHus;

e 8) ajanTanuM K HU3MEHSIIMMCH YCJIOBUSAM COUUAJIBHOW W NPHPOIHOU
cpeasbl:

e — MOTPEOHOCTH BO B3aUMO/ICUCTBUU MPHU BBIMOJHEHUH UCCIICIOBAHUI U TTPOEKTOB

(u3nYeCcKoil HallPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JIPYTHUX;

e — TIOBBIIIEHWE YPOBHA CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
NEATENBHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHMU HOBBIX 3HAHUMW, B TOM YHCIE (HOPMYITUPOBATH
UJICH, TOHSTHS, TUIIOTE3bI O (PU3NMUECKUX O0BEKTaX U SBICHUSIX;

e — OCO3HaHueE J1e(pULIUTOB COOCTBEHHBIX 3HAHMN M KOMIIETEHTHOCTEH B 00jacTu
11)76371:97

e — IUTAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNH HOBBIX (DU3NYECKUX 3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPHUPO/BI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e — OLEHKAa CBOMX [JEHUCTBUM C YYETOM BIHSHUA Ha OKPYKAIOUIYI0 Cpeny,
BO3MOYKHBIX IN100ATbHBIX TOCIIEICTBUM.

METAIIPEJMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHHs MPOrpaMMBbl 10 (GU3UKE HA YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanuss y oOydaromierocs OyayT cGOpMHpPOBaHbI MeTampeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATCIbHBIC YHUBEPCAIbHBIC YUCOHBIC NEHCTBHSI,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  y4eOHBIE  JEHCTBUS,  PETYJIATHBHBIC
YHUBEpCaIbHbIC YU€OHbIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jjornyeckue 1eiicTBUSA:

e BBIABIISITH U XapaKTEPU30BATh CYIIIECTBEHHBIC MPU3HAKN O0OBEKTOB (SIBICHHM );

e YCTaHABIWBATH CYIICCTBEHHBIM MPU3HAK KIAacCU(DHUKAIIMWA, OCHOBAHHS IS
000011IeHUS U CPAaBHEHUS,

e BBISBIATh 3aKOHOMEPHOCTH M IIPOTHBOPEUMS] B pacCMaTpUBacMbIX (akTax,
JAHHBIX ¥ HAOMFOJACHUSX, OTHOCSIIUXCS K (PU3HMUESCKUM SIBICHUSM;

e BBIABISITh TPHYNHHO--CIICICTBCHHBIC CBS3U TIPU HW3YYCHHH (PU3HMUCCKUX
SIBJICHHHA ¥ TIPOIIECCOB, JICJIaTh BBIBOJBI C MCIIOJb30BAaHUEM JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIIBUTATh THUIOTE3bI O B3aMMOCBSI3SIX
(U3UYSCKUX BEIIMYHH,

e CaMOCTOSITEIIBHO BHIOMpATh CIOCOO pelIeHus] yueOHO# (pu3ndeckol 3amaun
(cpaBHEHME  HECKOJBKHMX  BApUAHTOB  pEIICHHs, BbIOOp  Haubojee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue 1eiiCTBUS:

e HCIIOJBH30BaTh BOIPOCHI KAK MCCIIEIOBATEIHCKUM HHCTPYMEHT MMO3HAHUS;



MPOBOJIUTH MO CAMOCTOSITENILHO COCTaBJIEHHOMY IUJIaHY OMBIT, HECIOKHBIN
bu3MUecKuil  SKCIEPUMEHT, HEOONbIIOE HCCleloBaHue (HU3UUECKOTO
SIBJICHUS,

OLIEHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMAILINIO, TOTYICHHYIO
B XO/JI€ UCCJIEOBAHMS HIIM SKCIIEPUMEHTA;

CaMOCTOATENbHO (POopMYyIIHpPOBaTH OO0OOIIEHHS U BBIBOJBI IO pe3yjibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTbITA, HCCIIEIOBAHUS;

IIPOTHO3UPOBATH BO3MOXKHOE JalibHElIIee pa3BUTHE (PUZNUECKUX MTPOLIECCOB,
a TaK>Ke BBIJBUTAThH MPEJIOI0KEHUS 00 UX Pa3BUTUM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmanmeii:

MPUMEHSATh Pa3IUYHbIE METOJbl, MHCTPYMEHTBhI U 3alpOChl MPHU IOUCKE U
orOope HH(OpMAMK WM JaHHBIX C YYETOM MPENIOKEHHOW Y4eOHOU
dbuznyeckoil 3a1a4u;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh  ONTUMAJbHYIO  (opMy  MpeicTaBICHUS
MH(OpMaAIMU U WUTIOCTPUPOBATH PEIIacMbI€ 3aa4l HECIOKHBIMUA CXEMaMHU,
JTarpaMMaMu, HHOUM rpadukoi u uX KOMOUHAITUSIMH.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

B X0J1¢ 00CYXIeH!s y9eOHOro MaTepralia, pe3yIbTaToB J1abOpaTOPHBIX PabOT
W TPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI M
BBICKA3bIBaTh HWJICH, HAIICJICHHBIC HAa PEIICHWE 3aJadyd M IOAJACpNKaHUE
01aroxenaTeIbHOCTH OOIICHUS;

COTIOCTABJISITh CBOU CYKACHUS C CY)KJICHUSMH JIPYTUX YYaCTHUKOB JIMAJIOTA,
OOHapyXUBATh PA3JIUINE U CXOJICTBO IMO3UITUI;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJUYHO TIPENCTABIIATh PE3YJIBTATHl BBIMOJHEHHOTO (PU3WYECKOTO OIBITA
(9KCIIeprMeHTa, UCCIIeI0BaHuUs, TIPOCKTA);

MMOHUMATh U UCIIOJIb30BaTh MPEUMYINECTBA KOMaHIHOW W WHAWBUIYATbHOMN
paboThI U PEIICHUHN KOHKPETHOM (PU3NYEeCcCKOl IpOoOIeMBbl;

MPUHUMATH TICJIM COBMECTHOM NEATEITLHOCTH, OPTaHU30BBIBATh JICHCTBHSI 110
e MOCTMIKCHHIO: PACIpPENCNIATh POJH, 00CYXAaTh MPOIECCHI M PE3YJIBTATHI
COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;

BBHITIOJIHATh CBOIO YacTh PalOTHI, MOCTHTas KauyeCTBEHHOTO pe3yjbTaTa Io
CBOEMY HAINPABJIICHUIO U KOOPIUHUPYS CBOW ACHCTBHUS C IPYTUMH UYJICHAMHU
KOMAaH/IbI;

OIICHMBATh Ka4yeCTBO CBOETO BKJAJa B OOMMH TPOIYKT TO KPUTEPHSM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusamnus:



BBISIBJISITH IIPOOJIEMBI B dKU3HEHHBIX U YU€OHBIX CUTYaLUsX, TPEOYIOMHUX 1JIs
pelieHus (pU3NUECKUX 3HAHUI;

OPUEHTHPOBATbCS B  PA3IMYHBIX  [OAXO0JAaX  MPUHATHS  pELICHUH
(MHIMBUAYaJIbHOE, NPHUHATHE PEIICHHs B TIpyNIe, MNPUHATHE pElIeHUN
TpyIIoN);

CaMOCTOSITEJIBHO COCTaBJISITh AJTOPUTM pELICHUs] (PU3NYECKON 3a7auu WIH
IUIAaHa HCCJIENOBAaHUS C YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHUPOBATh MIPEIaracMble BAPUAHTHI PELICHUH;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJII), 3MOIIPIOH3JIBHLIﬁ HHTECJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYalluu U MpeJjiarath rjiaH e€ N3MEHEHHUS,
OOBSACHATh  NPUYUHBI  JOCTHXKEHUS  (HEJOCTHIKEHHUS)  pe3yJbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHUS
(buU3MYECKOro UCCIIeIOBAHUS WU IPOEKTA) Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHUBIINXCS ~ CUTyallMi,  yCTAaHOBJIICHHBIX  OMIMOOK,  BO3HHUKIIHUX
TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBHUSM;

CTaBUThH c€0s1 HA MECTO JAPYTOro 4YeJIOBEKa B XOJ€ CIopa WM AUCKYCCHUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MpPU3HABATh CBOE MPABO Ha OMIMOKY MPU pelIeHnH (HU3NIECKUX 3a/1ad WU B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

IMPEAMETHBIE PE3YJIBTATBI

K xoniy oOydeHust B 7 Kjacce IpeIMETHBIC Pe3ylbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATUSA: (PU3MUECKHUE U XUMUUECKHUE SIBJICHUS, HAOII0IeHHE,
HKCIIEPUMEHT, MOJENb, TUIOTE3a, CAUHUIBI (PU3MUECKUX BEIMYHMH, aTOM,
MOJIEKYyJIa, arperaTHble  COCTOSIHMSL ~ BewlecTBa  (TBEpHOE,  KHMIKOE,
razoo0pa3Hoe), MEXaHW4YeCKoe JBM)KEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE,
OpSIMOJIMHEMHOE), TpaeKkTopus, paBHOACHCTByIOWIAs cuja, aegopmarius
(ympyrasi, TutacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IBI;
paznuuarh siBiaeHust (auddy3us, TEIIOBOE IBUKEHHWE YacCTHIl BEIIECTBA,
paBHOMEpPHOE  JBW)KEHUE,  HEPaBHOMEPHOE  JIBIDKCHHME,  HHEpLHs,
B3aUMOJICUCTBUE TEJ, PAaBHOBECHE TBEPABIX TEI C 3aKPEIUIEHHOW OCHIO
BpallleHUs], TIepefadya JaBJICHUs] TBEPIBIMU TEJIAMU, KUJIKOCTSIMU U Ta3aMu,
atMoc(epHOe J[aBlieHHE, IUIABaHME TeJl, MPEBpallleHUusT MeXaHU4YEeCKOU
HHEPryur) MO OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMbBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE N3YICHHBIX PU3NUECKUX SIBJICHUHN B OKPYKAIOIIEM
MHUpE, B TOM 4ucie (U3NUECKue SIBJICHUS B PUPOJIE: IPUMEPDI IBUKEHUS C
Pa3IUYHBIMU CKOPOCTSIMU B KMBOM U HEXUBOW NPUPOJAE, NECUCTBUE CHUIIBI



TPEHMsI B IPUPOJIE U TEXHUKE, BIUSHUE aTMOCPEPHOIO JIaBJICHUS Ha )KUBOU
OpraHu3M, IJIaBaHUE PbIO, pplUaru B TeJle YEJIOBEKa, IPU 3TOM MEPEBOIUTH
IPAKTUYECKYIO0 3aJady B Y4eOHYI0, BBIAEIATh CYIIECTBEHHBbIE CBOMCTBA
(mpu3HaKy) HU3HUECKUX SIBICHMUIA;

ONKCHIBATh M3YYEHHBIE CBOMCTBA TEN W (PU3MYECKHE SIBJICHHS, UCIOJIb3YS
(¢uznyeckue BeIUUUHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpEMs, MyTh,
CKOPOCTb, CPENIHSASA CKOPOCTh, CUJIA YIIPYTOCTH, CUJIA TSKECTH, BEC Teja, CUIIa
TpeHUs, JaBjieHue (TBEPIOro Tema, )KUAKOCTH, ra3a), BRITAIKUBAIOIIAS CUIIA,
MeXaHu4YecKas paboTa, MOIIHOCTb, IJICYO CUJIbI, MOMEHT CHIIBI, KOO PUITUESHT
MOJIE3HOTO  JACHCTBUS MEXaHW3MOB, KHHETHYECKass W IOTEHUHUaJbHas
JHEprus), NpU ONHCAHUM NPABWIBHO TPAKTOBaTh (PU3NYECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IMHULbI (PU3MUECKUX BEIUYUH,
HaxXoJIuTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIUYHHY C
OPYTUMHU BEIUYMHAMH, CTPOUTh TIpadUKUd H3YYEHHBIX 3aBHCUMOCTEH
(u3NYECKUX BEJITUYMH;

XapakTepu30BaTh CBOMCTBa Tel, (PU3UUYECKUE SBJICHUS U IPOLECCHI,
UCIIOJIB3YS ITPaBHUIIa CIOXKEHUS CHII (BJI0JIb OTHOM IPSIMOI ), 3aK0H I'yKa, 3aKoH
[Tackaind, 3akoH ApxuMena, paBUJIO paBHOBECHS phiyara (0JI0Ka), «30J0T0e
IIPaBUIIO» MEXAHHMKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHUH, IPU 3TOM
JaBaTh  CJIOBECHYIO  (OpPMYJIMpPOBKY 3aKOHAa M  3alMChIBaTh  €ro
MaTEMaTU4YECKOE BbIPAKECHHUE;

OOBSACHATH (PU3NYECKUE SABJICHHUS, POLIECCHI U CBOMCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CUTyallud NPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IMPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKHX
maroB ¢ omnopod Ha 1-2 W3Y4YEHHBIX CBOMCTBAa (U3UUECKUX SIBIICHUI,
(du3nYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacu€THbIE 3a7a4d B 1—2 NeCTBUS, UCTIONB3Ysl 3aKOHBI U (DOPMYJIbI,
CBs3bIBaIOLIME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/layu
3alMChIBaTh KPATKOE YCJIOBHE, MOJICTABIATh (PU3NYECKUE BEIUYHUHBI B
GopMylibl ¥ HPOBOAUTH PACUYETHI, HAXOJUTh CHPABOYHBIC JIaHHBIE,
HEOOXOUMBbIE JIsl peLICHUS 3a1a4, OLEHUBATh PEATUCTUYHOCTD TOJTyYEeHHOU
(bU3NYECKON BETUYHUHBI,

pacno3HaBaTh IpOOIEMbl, KOTOPbIE MOMKHO PEIIUTH PU MOMOIIY PU3HYECKHUX
METO/OB, B  ONHMCAaHUM  HWCCJIEAOBAHMS  BBLACIATH  MPOBEPSEMOE
NPEANOJIOKEHNE (TUIIOTE3Y), pa3audyaTh U MHTEPIPETUPOBATH MOJYUYECHHBIN
pe3ynbTaT, HaXOJuTh OMIMOKM B XOJAE OMbITa, JeiaThb BBIBOABI IO €ro
pe3ynbTaTam;

MPOBOJUTH OMBITHI IO HAOMIOAEHUIO (PU3UUECKUX SBICHUN WIH (PU3NYECKUX
CBOMCTB Ten: (OpMYyJIHUpPOBaTh MPOBEPSEMbIE MPEIANOIOKEHUs, COOMpPAThH
YCTaHOBKY M3 MPEUIOKEHHOTO O0OpYyIOBaHUs, 3alMChIBaTh XOJ OMbITa U
bopMyIUpPOBaThH BHIBOJIHI,

BBITNIOJIHATH MPSIMbIe U3MEPEHUSI PACCTOSTHUS, BPEMEHHU, MacChl Tea, 00bEMa,
CIWJIBI M TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJOTOBBIX M IH(PPOBBIX



npuOOpOB, 3alUChIBaTh [OKa3aHUs MPUOOPOB C YYETOM  3aJlaHHOM
a0COJIFOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3MYECKON BETUYMHBI OT
IpPYrol € WCHOJb30BAHUEM MPSAMBIX HW3MEPEHH (3aBUCUMOCTH IYTH
PaBHOMEPHO JBMKYILETOCS TeJla OT BPEMEHH JIBUKEHHUS TE€Ja, CHIIbl TPEHUS
CKOJIBKEHHUSI OT Beca Tella, KadecTBa OOpabOTKH IMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAJA CONPUKOCHOBEHUS TEJ, CHIIbI
YIOPYrOCTH OT YUJIMHEHUS TPYXUHBI, BBITAIKUBAIOLICH CHJIBI OT 00BEMa
NOTPYKEHHON YaCTH TeJla U OT IUTIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH Tella, OT IJIYyOWMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCIOBUMI
IJIaBaHUsl TeJ, YCJIOBUM paBHOBECHsS phluara U OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAHUM Y4E€OHOTO HCCIE0OBaHUs, COOMPATh YCTAHOBKY U BBINOIHAThH
U3MEpPEHHUs, CIeays MPEeAJIOKEHHOMY IUIaHy, (DUKCUPOBATh pPE3yJIbTaThl
MOJIy4YeHHOW 3aBHUCHUMOCTU (PU3WYECKHX BEJIIMYMH B BUJIE MPEAJIOKEHHBIX
TaOJIUI ¥ TpaUKOB, €1aTh BHIBOJBI 110 PE3yIbTaTaM HUCCIIEI0BAHUS;
IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEJIWYMH (IJIOTHOCTH
BELIECTBA KUAKOCTU U TBEPAOIO TeJa, CUJIa TPEHUSI CKOJIbKEHHUS, JaBICHHUE
BO3]1yXa, BBITAIKMBAIOIIAS CUJIA, IEUCTBYIOIIAs HA TIOTPYKEHHOE B JKUJIKOCTh
TEN0, KOA(POUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEIYs
OpEJIOKEHHON HMHCTPYKIMU: TIPU BBIIOJHEHUU W3MEPEHUNH CcoOupath
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIISATh 3HAUEHUE HCKOMOW BEIMUUHBL;
cOOJII01aTh MpaBWJIa TEXHUKH O€30MaCHOCTH MpU padoTe ¢ Jad0paTOPHBIM
000Opy1I0BaHUEM;

YKa3bIBaTh MPUHIUIIBI JEHCTBUS TPUOOPOB M TEXHUUECKHUX YCTPOMCTB: BECHI,
TEPMOMETpP, IJUHAMOMETpP, COOOMIAIOIIMECS COCYAbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;
XapaKTepU30BaTh MPUHITUIIBI IEHCTBUS H3yYEHHBIX IPUOOPOB M TEXHUUECKUX
YCTPOMCTB ¢ OMOpod Ha uX onucaHus (B TOM YHCIE: MOIUIUITHUKH,
YCTPOMCTBO BOJONPOBOAA, TMAPABINYECKANA MPECC, MAHOMETP, BBICOTOMED,
MOPIIHEBON HACOC, apEOMETP), UCIIONIb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX
SIBJICHUH 1 HE0OX0IMMBbIEe (PU3MUECKHE 3aKOHBI, U 3aKOHOMEPHOCTH;
IPUBOAUTH IPUMEPHI (HAXOIUTh MHPOPMALIMIO O MPUMEPaAX) IPAKTUYECKOTO
UCIIOJIb30BaHUsl  (PU3MYECKUX 3HAHUHW B TMOBCEAHEBHOM IKU3HM IS
oOecrieueHust 0€30MaCHOCTH MPU 0OpaIEHUH ¢ MPUOOPAMU M TEXHUUECKUMHU
yCTPOMCTBAMH, COXPAHEHUS 3/I0POBbSl U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOUIEH Cpele;

OCYUIECTBIISTH OTOOP UCTOUHUKOB MH(pOpMaluu B IHTEpHETE B COOTBETCTBUU
C 3aJIaHHBIM MMOMCKOBBIM 3alpOCOM, Ha OCHOBE UMEIOIIMXCS 3HAHUHN U MyTEM
CPaBHEHHS pa3IMYHbIX HCTOYHUKOB BBIACIATh HWH(GOPMALMIO, KOTOpas
SIBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIIIOJIHEHUH YYE€OHBIX 3aJaHUM HAyYHO--TIONYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUS, CIIPABOUYHbIE MaTepHalbl, PECYpChl



cetu MurtepHer, BrageTh nOpUEMaMU  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAILIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaThb COOCTBEHHbIE KpAaTKHE MUCHMEHHBIE W YCTHBIE COOOIIECHHS Ha
OCHOBE 2—3 WCTOYHHMKOB HWH(pOpMaNuH (PU3NYECKOTO COACPKAHUS, B TOM
yycie mMyOoJIMYHO JeaTh KpaTKue COOOIIEHUSI O pe3yJsibTaTaX MPOEKTOB WU
y4eOHBIX HCCJEJIO0BAHUM, MPU 3TOM TPAMOTHO HCIOIb30BaTh H3YYCHHBIN
NOHATUUHBIM  anmapaT Kypca (QU3MKH, CONMPOBOXKIATh BBICTYIUICHUE
MPE3CHTAIUEN;

e TMPHU BBHIMOJHEHUU YUYEOHBIX NPOEKTOB U HCCJICAOBAHUA paCIpenesisiaTh
00s13aHHOCTH B TPYIINE B COOTBETCTBHH C IIOCTABICHHBIMH 33/1a4aMU, CIICTUTh
3a BBIMOJHEHUEM IUIaHa JEUCTBUM, aJeKBAaTHO OILICHUBATh COOCTBEHHBIN
BKJIaJl B JICATEJILHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE
B3aMMO/ICHCTBUE, YUUTHIBAsI MHEHHUE OKPYKAIOIIUX.

K koHuy oOyuenuss B 8 kjacce mpeIMeTHBIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e HCIOJIb30BAaTh IMOHATHS: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arpETraTHbIE COCTOSHUS BEIECTBA, KPUCTAIUINYECKUE U
aMmopdHBbIe Tela, HACHIIIIEHHBIN U HEHACHIIICHHBIN Map, BIaXXHOCTh BO3yXa,
TeMmrepaTypa, BHYTPEHHsISI SHEPrus, TEIJIOBOM JBUTaTelb, 3JE€MEHTAPHBIN
ANEKTPUUYECKUHN 3apsill, SJIEKTPUUECKOE MOJI€, MPOBOJHUKU U AUAJIEKTPUKH,
MOCTOSTHHBIN AJEKTPUYECKUIN TOK, MArHUTHOE TIOJIE;

e pa3nuyaTh SIBJICHUA (TEIJIOBOE pacCUIMpPEHUE M CKaTHhe, TeIUionepeaaya,
TEIUIOBOE PABHOBECHE, CMauyMBaHUE, KaNMWULIPHBIC SIBJICHUS, HCHapeHUE,
KOHJICHCAIlUs, IUIaBJICHUE, KpHUCcTa/uu3anus (OTBEpACBAaHUE), KUIICHUE,
Terionepeaaya (TerIonpoOBOHOCTh, KOHBEKIIHS, U3TyUEHUE), HICKTPU3AIUs
TE€J, B3aUMOJICHCTBUE 3apsA0B, NEHUCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICCTBHE MArHUTOB, JEHWCTBHME MArHUTHOIO TMOJS Ha
MPOBOJAHUK C TOKOM, DJIEKTPOMArHUTHAS WHAYKIUS) IO OIMUCAHUI0 HUX
XapaKTepHbIX CBOMCTB M HAa OCHOBE ONBITOB, JIEMOHCTPUPYIOIIUX JAHHOE
busnUecKoe SBICHHCE,

e pacno3HaBaTh MPOSBICHUE U3YUCHHBIX PUINUYECKUX SIBJICHUI B OKPYKAIOIIEM
MUpe, B TOM uuciie (U3UYECKHE SBJICHUS B TPHUPOJIC: MOBEPXHOCTHOE
HATSDKCHUE M KaNWUISPHBIE SBJICHUS B TPUPOJE, KPUCTAILILI B MPUPOJIE,
uznydenne CoJiHIla, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE
poChl, TyMaHa, WHes, CHera, DJJCKTPUYECKHE SBIEHUS B armocdepe,
AJIEKTPUYECTBO IKUBBIX OPTraHU3MOB, MAarHUTHOE Toje 3eMiu, Japend
MOJIFOCOB, POJIb MAarHUTHOTO TOJIS JIJIsL )KU3HU Ha 3emiie, MOJSPHOE CUSHUE,
IpU ATOM TEPEBOJAUTH TMPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIACITH
CYIIIECTBEHHBIC CBOMCTBA (TIpU3HAKH) (PU3UIECKUX SBICHUM;

e ONUCHIBATH M3YyUYCHHBIE CBOWCTBA TEN W (DU3WYECKUE SIBIICHUS, HCIOIB3YS
dbu3nYecKre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSS SHEPIHs, KOJIUYECTBO
TEIUIOTHI, yJIeJIbHAs TEeINTIOEMKOCTh BEIIECTBA, yACIbHAs TEIUIOTa IUIABICHUS,
yaelbHas TEIIoTa mapooOpa3oBaHus, yaeabHas TEIIOTa CrOpaHUs TOILINBA,



KO3 PUIIMEHT TO0JIE3HOTO ACHCTBUSA TEIJIOBOM MAalllMHBI, OTHOCHUTEIbHAs
BJIQXKHOCTh BO3/lyXa, JJICKTPUUECKUH 3apsiji, CWJa TOKa, 3JIEKTPUUYECKOE
HaIpsHKEHUE, COMPOTUBIICHUE TMPOBOJIHUKA, VY/AEIBbHOE COMNPOTUBICHUE
BEILECTBA, padOTa M MOUIHOCTb JJIEKTPHUYECKOTO0 TOKA), MPH ONUCAHUU
NPAaBWJIBHO TPAKTOBaThb (PU3UYECKHII CMBICI HUCHOJIB3YEMBIX BEJIWYHH,
0003HAaYEHUsI M E€IUHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO (DU3WYECKYIO0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMHU,
CTPOUTH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEIUYMH;
XapaKTEepU30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIEC TIOJIOKEHHUS MOJIEKYJISIPHO--KUHETUYECKOW TEeopuun
CTpPOEHHUS BEIeCTBA, MPUHIMUII CYHEPIO3UIMN TOJeH (Ha KadyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH OMa Juisl ydacTKa Ienu, 3aKOH
Jxoyns—JleHua, 3aKk0OH COXpaHEHUs! SHEPTHH, NPU 3TOM JaBaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBACHATH (PU3UYECKHUE ITPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYaLUH IPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE U3 |—2 JIOrMuecKux
miaroB ¢ Onopod Ha 1—2 W3y4YEHHBIX CBOMCTBAa (PM3UYECKUX SIBJICHUM,
(U3MUECKUX 3aKOHOB WIIH 3aKOHOMEPHOCTEN;

pemarh pacu€THbIe 3a7ja4u B 2—3 JNEHCTBUS, UCIOIb3YsI 3aKOHBI U (DOPMYJIBI,
CBSI3bIBAIOLME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a YCIIOBUS 3aJauu
3aMKMCBIBATH KPATKOE YCIOBHE, BBISBIATH HEJOCTATOK JTAHHBIX ISl pELICHUS
3a/1auu, BBIOUpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IJIsI €€ pEeIICHMUS,
IPOBOJUTh PACUETHl U CPABHUBATH IMOJYYEHHOE 3HA4YeHHE (PU3NUECKON
BEJINYMHBI C U3BECTHBIMU JJAHHBIMH;

pacrno3HaBaTh IPOOJIEMBbI, KOTOPbIE MOKHO PELIUTH MPU MOMOIIH (PU3HUECKUX
METOJ/IOB, HCIOJb3ysl ONUCAHUE HWCCIEAOBAHUS, BBLICIATH MPOBEPSEMOE
NPEANoJOKEeHUEe, OIEHUBAaTh  MPaBWIBHOCTh  MOPSAAKAa  MPOBEACHUS
VICCJIEIOBAHMSI, 1€TATh BBIBOJIBI;

MIPOBOJIUTH OTBITHI TIO HAOMIOJACHUIO (DM3UUECKUX SBICHUN WIH (DU3NIECKUX
CBOMCTB TeJ (KalWUIIPHBIE SIBICHMS, 3aBUCUMOCTb JABJIEHUS BO3/lyXa OT €r0
o0BbéMa, TeMIeparypbl, CKOPOCTH MpoLiecca OCThIBAHUS U HArpeBaHus IMpHU
M3JTy4eHHUH OT 1[BETa M3JIydarolieil (orjaomariieid) moBepXHoCTH, CKOPOCTh
VCIIAPEHUST BOJBI OT TEMIEPATYPHI KUJIKOCTA U IUIOMIAAN €€ MOBEPXHOCTH,
UIEKTpU3alus Tel W B3aUMOJEWCTBHE  BJIEKTPUYECKUX  3apsiOB,
B3aMMOJICUCTBUE MOCTOSIHHBIX MAarHUTOB, BU3YyaJIW3alllsl MATHUTHBIX TMOJIEH
MOCTOSIHHBIX MAarHUTOB, IEUCTBUSI MArHUTHOTO TI0JIS1 Ha MPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArHUTA, CBOMCTBA AJIEKTPOBUrATENs IOCTOSSHHOTO TOKA):
dbopMynupoBaTh MpPOBEPsIEMbIE MPEANONOKEHHs, COOUPATh YCTAHOBKY U3
peJIOAKEHHOTO 000pYA0BaHuUs, OMUCHIBATh XOJ ONbITa U (HOPMYIUPOBAThH
BBIBO/IbI;

BBINIOJIHATH MPSIMbIE U3MEPEHUsI TEMIEpPaTypbl, OTHOCUTEIbHON BIAXKHOCTHU
BO3/yXa, CUJIbl TOKA, HAMIPSDKEHUS C UCTOIb30BAaHMEM aHAJIOTOBBIX MPUOOPOB



U JIaTYUKOB (PM3MYECKUX BEJIMYMH, CPABHUBATH PE3YyJbTAThl MU3MEPEHUH C
y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

MPOBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (DU3MYECKON BETUYMHBI OT
IpYyroi ¢  HCHOJb30BAHMEM  MPSAMBIX  U3MEPEHUHA  (3aBUCHUMOCTH
CONPOTHUBJIEHUS] TPOBOJHUKA OT €r0 JJINHBI, IJIOIAIU NONEPEYHOTO CEUECHUS
U yAEJIBHOIO CONPOTHBJICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA, UIAYIIETO
yepe3 TMPOBOJHUK, OT HANpsHDKEHUs Ha MPOBOJHHUKE, HCCIEIOBAHUE
MOCJIEOBATEABHOTO M NApaJJIENbHOTO  COECIMHEHHUWA IMPOBOJHHMKOB):
IJIAaHUPOBATH UCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBINOJHATH H3MEPEHUS,
clielys TpPEIIOKEHHOMY IUIaHy, (DPUKCHPOBATh PE3YNIbTAaThl MOIYyYEHHOM
3aBUCUMOCTH B BHJI€ TaOJUI] U TpadHKOB, AeNaTh BHIBOJbBI MO pe3yjbTaTaM
UCCJIeIOBAHNUS,

IPOBOJUTh KOCBEHHBbIE H3MepeHUs (u3nyeckux BenudyuH (yIenbHas
TEIJIOEMKOCTh BEILIECTBA, COMPOTUBJIEHUE MMPOBOIHNKA, pab0Ta U MOIIHOCTh
IIEKTPUYECKOTO TOKA): IUTAHUPOBATh U3MEPEHUS], coOuparb
DKCIIEPUMEHTAJIbHYIO0 YCTAaHOBKY, CIEAys IPEUIOKEHHON HWHCTPYKLUUH, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

coOJII01aTh MpaBUJIa TEXHUKH O€30MaCHOCTH MpU padoTe ¢ Jad0paTOPHBIM
000opy1I0BaHUEM;

XapaKTepU30BaTh MPUHILIMIIBI JEHCTBUS U3YUEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB € ONOPOM HAa UX ONUCAHHS (B TOM YHUCJE: CUCTEMA OTOILICHUS
JIOMOB, TUTPOMETp, MHapoBasg TypOHHA, AMIEPMETP, BOJBTMETP, CUETUHK
AIEKTPUYECKOU IHEPTUH, IIEKTPOOCBETUTENbHBIE MPUOOPHI, HArPEBATEIbHbIE
AIEKTPONPUOOPHI (mpumepsl), AIEKTPUUYECKUE MPEIOXPAHUTEIIH,
3JIEKTPOMArHUT, 3JIEKTPOABUTATEb IOCTOSTHHOTO TOKA), UCTIOJIb3Ysl 3HAHUS O
CBOMCTBaXx  (U3MUECKUX  SIBJICHUM W  HEOOXOoauMble  (U3UYECKUE
3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEbHBIE TPUOOPHI
[0 CXeMaM M CXEMaTHUYHbIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, ABUraTElb BHYTPEHHErO CrOpPaHUs, AIEKTPOCKOIL,
peocTar), COCTABIIATh CXEMBI JEKTPUUECKUX LIETIEN € MOCIEI0BATENbHBIM U
napajuiebHbIM COEITMHEHHEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUEHUS
DJIEMEHTOB JJIEKTPUUYECKUX LEIIEH;

IPUBOJUTH MPUMEPHI (HAXOIUTh HH(OPMALIMIO O IPUMEpax) MPaKTUIECKOTO
UCIIOJIb30BaHUSl  (PU3MYECKUX 3HAHUHW B TOBCEAHEBHOM JKHM3HM JJIA
oOecrieueHus: 0€30MaCHOCTH MPU 0OpaLIEHUH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, COXPAHEHUS 3I0POBbSI U COOMIOAEHUS HOPM IKOJIOTHYECKOTO
TOBEJICHUA B OKPYKAIOLIEH Cpelie;

OCYILECTBIATh MOUCK MHPOpMaIuu GU3NUECKOTO cosiepkanus B InTepHeTe,
HAa OCHOBE MMEIOIIMXCS 3HAHUW M MYTEM CpaBHEHHs JOIMOJHUTEIbHBIX
MCTOYHUKOB BBIJENATh MH(OPMAIUIO, KOTOpas SIBJISIETCS MPOTHUBOPEYUBOMN
WJIM MOKET OBITh HEJJOCTOBEPHOM;



UCIOJIb30BaTh MPU BBINOJIHEHUM YUYEOHBIX 33JJaHUM HAay4HO--TIOMYJIIPHYIO
JAUTEpaTypy (PU3MUECKOro COAEp KaHUs, CIPABOYHBIE MaTEpUabl, PECYpPCHI
cetu UHTepHer, BnageTh NOpuéMaMU  KOHCIIEKTHPOBAHUS  TEKCTA,
npeobpazoBanus HHGOPMAILIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
cO37aBaTh COOCTBEHHBIE IHCbMEHHBIE M KpPATKUE YCTHBIE COOOUIEHUS,
0000mas uHpOpMAIMI0O W3 HECKOJBKUX HCTOYHHKOB (U3UUECKOTO
COJEpKaHUsl, B TOM 4YHUCIIE ITyOJIMYHO MPEACTABIATh PE3yIbTaThl MPOEKTHON
WJIM UCCJIEN0BATENBCKON JIESTENIBHOCTH, TP 3TOM I'PaMOTHO HCIOJIb30BaTh
U3YYCHHBIM TOHATHMHBIN  ammapaT Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUICHUE ITPE3EHTALIUEH;
IOPU BBIIOJHEHUM YYEOHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NUECKUX
IPOLECCOB paclpeneisaTh OOA3aHHOCTM B TIpPyNIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3aJla4yaMU, CIEAUTh 3a BBIIIOJHEHHEM IUIaHa JEHCTBHA U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLEHUWBAThb COOCTBEHHBIM BKJAJ B
JEATEIbHOCTh T'PYIIIBI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
IPOSIBIISSE TOTOBHOCTD pa3peniaTb KOH(PIUKTHI.

K koH1y 00yueHus B 9 kiiacce npeMETHbBIE pe3yIbTaThl Ha 0a30BOM
YpOBHE
JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:
WCITOJIB30BATh MOHATHS: CUCTEMA OTCUYETA, MaTEpUaANIbHAs TOYKA, TPACKTOPU,
OTHOCHUTEJIPHOCTh MEXaHMYECKOro JBWXKEHMs, naedopmauus (ympyras,
IJIacTUYEcKas), TPEHUE, HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U
neperpy3ku, LUEHTP TAKECTH, aOCOIIOTHO TBEPAOE TENO, LEHTP TAXKECTH
TBEPJOrO Tejla, PaBHOBECHE, MEXaHMYECKUE KOJeOaHHsT W BOJIHBI, 3BYK,
uHOpa3ByK U YIbTPa3BYK, DJJIEKTPOMArHUTHbIE  BOJIHBI,  LIKaja
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb, CIIEKTPHI
UCITyCKaHUs U TOTJIOHIEHUS, anb(a-, 0eTa- U raMma-u3iayyeHus, U30TOIbI,
sJIepHasi JHEPreTHKa;
pasznuyarh SBJIEHUS (PAaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, DPABHOYCKOPEHHOE MPSIMOJUHEHHOE JBH)KEHUE, CBOOOJIHOE
NaJICHUE TEJl, PABHOMEPHOE ABMKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TEll,
pEaKkTHBHOE JBW)XEHHE, KojeOaTelpHOe JBWKEHUE (3aTyxaroue u
BBIHY)KJICHHbIE KOJI€OAaHMs), PE30HAHC, BOJHOBOE ABUKEHHUE, OTPAXKEHUE
3BYyKa, PSIMOJIMHEMHOE pAaCPOCTPAHEHHE, OTPAKEHUE U IIPEIIOMIICHHUE CBETA,
MOJIHOE BHYTPEHHEE OTPakKeHUE CBETA, pa3io’KeHUe OEJIoro cBeTa B CIIEKTP U
CIIOKEHUE CIEeKTPAJIbHBIX I1IBETOB, JHCIEpPCUsS CBETa, €CTECTBEHHAas
PaAMOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOTO CIEKTpa HU3IYyYEHHUs) IO
ONMMCAHUID WX  XapaKTepHbIX CBOMCTB U Ha OCHOBE  OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;
pacro3HaBaTh NPOSBICHUE U3YUYEHHBIX (U3NYECKUX SBJICHHUM B OKPY>KAIOIEM
Mupe (B TOM uucliie (U3HUECKUE SBJICHUS B MPUPOJE: MPHIUBBI U OTJIUBBI,
nBkeHue T1iaHeT COJIHEYHOM CHCTEMbl, PEaKTUBHOE JABUIKEHHUE >KUBBIX
OpraHU3MOB,  BOCHPUATHE  3BYKOB  JKMBOTHBIMHM,  3E€MIJIETPSICEHUE,



celicMMUYeCKHE BOJHBI, I[yHAMM, 9XO, LIBETA TEJ, ONTUYECKUE SIBJIICHUS B
npupojsie, OMOJOrMYecKoe JAEWCTBHE BHJIUMOIO, YJIbTPauOJETOBOIO U
PEHTTEHOBCKOTO  M3JIY4YEHMH, €CTECTBEHHBIH  paJMOaKTUBHBIA  (OH,
KOCMUYECKHE JIy4d, PaJHOAKTHBHOE H3IYyYEHUE NPHUPOJHBIX MHUHEPAJIOB,
NEHUCTBUE PATMOAKTUBHBIX HM3JIIyYEHUH Ha OpPraHU3M YEJIOBEKa), IPH 3TOM
NEPEBOAUTh NPAKTUUECKYIO 3a/ayy B y4eOHYIO0, BBIIEIATH CYIIECTBEHHBIE
CBOMCTBa (Mpu3HaKH) GU3UICCKUX SBICHUN;

ONKCHIBATh M3YYEHHBIE CBOMCTBA TEN W (PU3MYECKHE SIBICHHS, UCIOJIb3YS
¢usznyeckue BeIMYMHBI (CpeIHsE W MIHOBEHHAs CKOPOCTh Tella TpHU
HEPaBHOMEPHOM JBHKEHUM, YCKOPEHHUE, IEepEeMEIIEHUEe, MyTh, YIrioBas
CKOpOCTb, CHWJIa TpPEHMs, CHJIa YIPYrocTH, CHJIa TSHKECTH, YCKOPEHHE
cBOOO/IHOTO NAJICHHUS], BEC TEJIa, UMITYJIbC TEJIA, UMITYJIbC CUJIbl, MEXaHUUECKast
paboTa M MOLIHOCTb, IOTEHUHUAJIbHAs HHEPIUsl Tejla, MOAHITOrO Hajl
MOBEPXHOCTBIO 3€MJIM, NOTCHIHMAJIbHAS DSHEPrUsl CXKATOW MPYKUHBI,
KMHETHYECKasl SHEPIHUs, IOJHAas MEXaHWYeCKas 3HEpPrus, Iepuo U 4acToTa
Kosie0aHu, JIMHA BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA,
IIOKAa3aTellb MPEJIOMIIEHUSI CPElbl), TP ONMCAHUU MPABWIBHO TPAKTOBATh
(U3MYECKUI CMBICT MCIOJb3YEMbIX BEIUMYHMH, OOO3HAYEHUS U €IMHULIBI
(U3MYECKUX BEIUYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
¢u3NYECKyl0 BEIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTH Trpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOWCTBA T, (U3MYECKUE SIBICHUS U IPOLECCHI,
UCIIOJIb3YsI 3aKOH COXPaHEHUs JHEPruu, 3aKOH BCEMUPHOIO TITOTEHUS,
NPUHIUI CYNEPIO3ULIMN CUJI, TPUHIUIT OTHOCUTENbHOCTU ["anumes, 3aKOHbI
HproTOHA, 3aKOH COXpAaHEHMS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U IIPEIIOMIICHUS
CBETa, 3aKOHBI COXPAHEHUs 3apsA0BOIO M MacCOBOI'O YHMCEN IPU SAEPHBIX
peaKkLMsIX, PY 3TOM JJaBaATh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMHCHIBATH
€ro MaTeMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3UUYECKUE ITPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTYallMil NMPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBISBIATH NMPUUUHHO--
CIIEJICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHWE M3 2—3 JIOTMYECKHX IIaroB C
Onopoil Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3UUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

pemaTth pacy€THbIC 3a7auu (ONMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHHN),
UCIIOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3bIBAIOLINE (PU3UUECKHE BEIMYMHBL: Ha
OCHOBE aHajiM3a YCJIOBHS 337auyM 3alUChIBaTh KPaTKOE YCJIOBUE, BBISBISATH
HEJIOCTAIONIME WM U30BITOYHBbIE JaHHBIC, BHIOUpATh 3aKOHBI U (POPMYIIbI,
HEOOXOAMMBIE JJIi  pELIEHUs, MPOBOAMTH pPAcuy€Tbl U  OLICHUBATh
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs PU3NUECKON BETUYHHBI,
pacro3HaBaTh NpoOIeMbl, KOTOPHIE MOXKHO PEIIUTD IPU TOMOIIH (PU3UUECKUX
METOJ/IOB, HCIOJb3ysl ONUCAHUE WCCIEAOBAHUS, BBLICIATH MPOBEPSEMOE
NPEANnoJoKEeHUe, OIEHUBATh  MPaBUJIBHOCTh  MOPSAAKA  MPOBEACHUS



UCCIICIOBAaHMS,  JIeJaTh  BBIBOJBI,  HMHTEPIPETUPOBATH  PE3YJIbTATHI
HaOJIO/ICHUI W OTIBITOB;

MIPOBOJIUTH OIBITHI 10 HAOMIOACHUIO (DU3MUECKUX SIBICHUN WU (PU3UIECKUX
CBOMCTB Ted (M3y4eHHE BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUS
SHEPIruH, 3aBUCUMOCTD MIepro/ia KoJIeOaHu MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a U KECTKOCTH TPYKWHBI U HE3aBUCUMOCTb OT aMIUTUTYIbI MAaJbIX
KoJie0aHul, MPSMOJIMHEHHOE PACIIPOCTPAaHEHHUE CBETa, paslioKeHue Oeoro
CBETa B CIIEKTp, MU3yUEHHE CBOMCTB M300pa’k€HUS B IUIOCKOM 3€pKajie U
CBOMCTB H300pakeHHsI TpeaMeTa B coOuparolield JuH3e, HaOIIoJeHHe
CIUIOIIHBIX U JJMHEHYATBIX CIIEKTPOB U3JIYUYCHHUS): CAMOCTOSTEIILHO COOMPATh
YCTaHOBKY M3 U30BITOYHOTO HaOOpa 000PYI0BaHMsI, OITUCHIBATH X0/ OIBITA U
€r0 pe3yNbTaThl, (OPMYITHPOBATH BHIBOJIBL;

IPOBOANUTH TPU HEOOXOJUMOCTH CEPHUIO TMPSMBIX H3MEpPEHUH, Ompeaessis
CpellHEee 3HayeHUuEe H3MepsAeMOl BelM4YuMHbl ((DOKYCHOE pacCTOosHuE
coOuparoiel  JIMH3bI), OOOCHOBBIBaTH BBIOOp crHocoba HU3MEpEeHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOAUTH  MCCIIECAOBAHHWE 3aBUCUMOCTEH  (PU3WYECKUX BEJIMYUH C
UCTIOJIb30BAaHUEM TPSIMBIX M3MEPEHHH (3aBUCHMOCTB ITyTH OT BPEMEHHU TpU
PaBHOYCKOPEHHOM JIBUKEHUU 0€3 Ha4aJIbHOW CKOPOCTH, NMEpUoJia KojaeOaHuu
MaTEMaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTIJIa OTPaKEHUS
CBETa OT yTJjia MaJeHUs U yIiia IPEeJIOMJICHUS OT yria MaJeHusl): IIIaHUuPOBaTh
UCCIIEIOBAaHUE, CAMOCTOATEIHHO COOMpaTh YCTaHOBKY, (UKCHPOBATH
PE3yNbTaThI MOTYYCHHON 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH B BHJIC TAOIHI]
U TpaduKOB, IeTaTh BHIBOABI IO pe3yJbTaTaM HCCIEAOBAHNUS;

IPOBOUTH KOCBEHHbIE U3MEPEHUS PU3NUECKUX BEIMUYMH (CPEeIHAS CKOPOCTh
U YCKOpPEHUE Tejla IPU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE CBOOOTHOTO
NajeHus, KECTKOCTh MPYXKHUHBL, KOIPQOUIMEHT TPEHUS CKOJBKEHUS,
MexaHu4eckas paboTa M MOIIHOCTh, YacToTa M TMEpuoja KoJieOaHui
MaTeMaTHYECKOT0 U MPYKUHHOTO MAsITHUKOB, ONTHYECKAasl CUJ1a cOOMparomien
JUH3BI, PAJAMOAKTHBHBIM (OH): TUTAHUPOBATH HM3MEpPEHUs, COOHpaTh
HKCIEPUMEHTAJIbHYI0O YCTAHOBKY M  BBINOJHATH HU3MEPEHUs, CIeIys
NPEIJIOKEHHOW  MHCTPYKIIMHM, BBIUMCISATH 3HAYEHHWE  BEIUYMHBI U
aHAIIM3UPOBATh MOJYYCHHBIE PE3YNbTAThl ¢ YUYETOM 3aJJaHHOW MOTPEIIHOCTH
U3MEpPECHUN;

COOJTIO/IaTh TIPaBWJIA TEXHUKH OE30MacHOCTH MpU padoTe ¢ JabopaTOPHBIM
000opy10BaHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKH HW3YYEHHBIX (PU3NYECKUX MOJENEH:
MaTepuagbHas TOUKa, aOCOMOTHO TBEPOE TETO, TOUCUHBI HCTOYHUK CBETA,
Jqyd, TOHKas JWMH3a, TUIAHETapHAs MOJENb aToMa, HYKJIOHHAs MOJEIb
aTOMHOTO sI1Ipa;

XapaKTepU30BaTh MIPUHIIUIIBI IEHCTBUS H3YYSCHHBIX TPHUOOPOB M TEXHUUYECKUX
YCTPOMCTB C OMOPOH HAa UX OMHUCAHHS (B TOM YHUCIE: CIUIAOMETP, JATYUKH
MOJIO’KEHUS, PACCTOSIHUS U YCKOPEHHsI, paKeTa, 3XOJOT, OYKH, MEPUCKOTI,



¢oToannapar, ONTUYECKUE CBETOBOJbI, CIEKTPOCKOI, I03UMETpP, Kamepa
Bunescona), wucnonb3ys 3HaHUS O CBOMCTBaX (PU3WYECKUX SBICHUN U
Heo0X0oauMble (PU3UUECKNE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKH H3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIbHBIX TPHUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB MPHU
pelIeHnn y4eOHO--TIPaKTUIECKUX 3a/1a4, ONITUYECKUE CXEMBI JJIs1 IOCTPOEHUS
1300pakeHUH B IJIOCKOM 3€pKajie U coOuparoIien JuH3e;

IPUBOJUTH IPUMEPHI (HAXOIUTh UH(POPMALIMIO O MPUMEPAX) IPAKTUYECKOTO
UCIIONb30BaHUSl  (PU3WYECKUX 3HAHUKW B TOBCEAHEBHOM JKHM3HM JJIA
obecrniedyeHrs 0€30MaCHOCTH MPH OO0paIlEHUH C TPUOOPaMU U TEXHUYECKUMU
yCTpOMCTBaMH, COXPAHEHUS 310pPOBbsl U COOJIIOIEHNSI HOPM SKOJIOTMUYECKOTO
IIOBEJCHUS B OKPYKAIOILEH CpeEAcE;

OCYUIECTBJISITh MOMCK HHPOpManuu Gpuanyeckoro coaepxxanus B UutepHere,
CaMOCTOATENBHO  (OPMYIUpPYs. TOMCKOBBIM 3ampoc, HAXOOUTh IIyTH
OINpEeNeNeHUs] JOCTOBEPHOCTH TMOJYyYEHHOW MHQOpMAIMM Ha OCHOBE
VMMEIOIINXCS 3HAHUM U TOTIOJIHUTEIBHBIX HCTOYHHUKOB;

UCIOJIb30BaTh MPHU BBINOJIHEHUN YYEOHBIX 3aJaHUIl Hay4HO--TIONYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEPIKAHUSA, CIPABOUYHBIE MaTEpHAIIbl, PECYPCHI
cetu UuTepHer, BiageTp NpUEMaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusi UHGOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NMUCHMEHHBbIE M YCTHBIE COOOILEHUS HAa OCHOBE
uH(QOpMAlMM M3 HECKOJBKUX HCTOYHUKOB (PU3HUECKOTO COACPKAHUSA,
nyOJMYHO TPENCTaBIATh PE3YJIbTAThl MPOEKTHOM WMIIM HMCCIEI0BATEIbCKON
JESITEIbHOCTH, PU 3TOM T'PAMOTHO MCMOJIb30BATh M3YUYEHHBIA MOHATHUNHBIN
anmapaT H3y4aeMmoro pasfena (U3MKH M CONPOBOXKIATh BBICTYIUICHHE
npe3eHTaluuen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosnn4yectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM IpakTn- (undposbie)
KoHnTtpoJsb-
n/n NMPOrpamMMbl Bcero JecKue oOpa3oBaTesibHbIE
HbIe pa0doThbI
padoThI pecypchbl
Pa3znes 1. ®usuka u eé poJib B IO3HAHUM OKPYKAOIIEr0 MUPa
bubmuoreka [JOK
11 Pusiica - Hayka o Mpupoae 2 https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
FSHACCKHC BEIHAMHBL https://m.edso00.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBI METO/1 O3HAHUS https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Pa3znen 2. [lepBoHayaibHble CBeeHUSA 0 CTPOEHUHU BellecTBA
bu6mmoreka [IOK
21 Crpoeine peliecTsa L https://m.edso0.ru/7f416194
29 JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII 5 1 bu6mmorexa [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPCTATHBIC COCTOARMA Betiectsa https://m.eds00.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
| M
3 CXAHHICCKOE JIBIDKEIHE 3 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.2 u 4 1
HEPHILL, Maced, foTHOCTS https://m.eds00.ru/7f416194
b K
3.3 Cuna. Bunpe! cun 14 1 2 nbmmorexa O

https://m.edsoo0.ru/7f416194



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

Hroro no pazneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 [anenue. Ilepenaua naBneHust TBEPAbIMU 3 bubnmoreka [JOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 JlapeHHe KAKOCTH > https://m.eds00.ru/7f416194
bu6mmorexa [IOK
43 ATvochepHoe rapieHHe 0 https://m.eds00.ru/7f416194
44 JlelficTBHE KUIKOCTH U Ta3a HA HOTPYKEHHOE B 7 3 bubmuorexa [JOK
' HUX TEJIO https://m.edso00.ru/7f416194
Utoro no pazneny 21
Pa3nea 5. PaGora n MoHOCTBH. JHEprus
bubmuorexa [JOK
>1 PaGoTa # MouHOCTS 3 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
52 Hpoctere MexaHmsMEI > . https://m.edso00.ru/7f416194
bu6mmoreka [IOK
>3 Mexattireckas onepris 4 . https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 12



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

8 KUIIACC

KoiunvecTBo yacoB JJIeKTPOHHbIE
Ne -
® HaunmeHoBaHue pa3aejioB M TeM MPOrPaMMBbI KoHTpo.n- Hpakru (ungponbic)
n/n Bcero YyecKue o0pa3oBaTe/ibHbIE
HbIe Pa0doThI
padoThI pecypchbl
Paznen 1. TensioBuIe ABJICHUSA
. bubnuorexa [{OK
1.1 CtpoeHue u CBOMCTBA BEIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Tennossie npouecce: 21 L > https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIEC Tella U UX 7 1 bubnmnoreka [HOK
' B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmorexa [JOK
2.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6anoreka LIOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6anoreka LIOK
2.4 4
DIIEKTPOMATHHTHAS HHAYKUIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 3 145



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

9 KJIACC

Kosan4yectBo yacos DJIEKTPOHHbIE
- - uppoBbIE
Ne i/ HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI Kourpour, Hpakru (wngpp )
Bceero HbIE yeckue oOpasoBaTe/bHbIE
padoThI padoThI pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 bubmuorexa [JOK
1.1 10 1
OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoeiicTBre Te 20 1 3
HMOACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOMB! COXpArCHHA https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Paznen 2. Mexann4veckue KoJjed0aHusi M BOJHbBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHITHECKUE KOJTEDAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eCKHE BOIHEL. 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Paspnen 3. DiieKTpoMarHuTHOE 10Jie M 3JIeKTPOMATHUTHBIE BOJHBI
DNEeKTPOMarHuTHOE T0JI€ U 3JIEKTPOMArHUTHbBIE bubnuotexa [JOK
3.1 6 2
BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pazpea 4.

CeeToBbBI€E ABJICHUA



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

4.1 3aKOHBI PacIpOCTPaHCHHS CBETA 6 2 bubmorera [JOK
' pacupoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIMH3BI ¥ oN'THYECKHUE PUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
4.3 Paznoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bubmuorexa [JOK
51 Hcnyckanue v morjaouieHue cBeTa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpocHHE aTOMHOTO 31pa 6 . https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
>3 AICPHPIE peartiin https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpEeHNE U 06001IIeHNE CONEPKAHUSI Kypca 9 5 bubmmoreka [JOK
' ¢uzuku 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA:

1. Ilepoikun A.B., ®usuka. 7 knacc. Y4eOHHUK 17151 0011e00pa30BaTeIbHBIX YUPEKICHUH,
M. Jlpoda, 2017.

2. Ileppimkun A.B., ®usnka. 8 knacc. YueOHUK A5 0011€00pa3oBaTeNbHBIX YUPEKACHUH,
M. Jlpoda, 2017.

3. Ileprimkun A.B., ®usnka. 9 xnacc. YueOHUK 17151 00111€00pa30BaTeNbHBIX YUPESKIACHUH,
M. Jlpoda, 2019.

4. Coopnuk 3a1a4 1o usuke k yueonnkam A.B.Ilepsimkuna 7-9 k., M. Dx3amen

Menoaunueckasi Jureparypa AJd YYCHUKa:

1.0I'D ®dusuka 2021, 2022,2023 . nox penakiueit E.E. Kamzeepoit, DUIIN,

2. Coopnuk 3aga4 o ¢usmke. 7-9 xkinacc. Asrop A.B.Ilepreimkun - M.: «Dk3ameny, 2016
3. Jlykammuk B.W., Usanona E.B. CoopHuuk 3ana4 no ¢pusuke 1y 7-8 kimaccon. M.:
«IIpocemenue» 2000

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

«[loypounsie 1utansl o yuebnuky A.B.Ileprimmkuna 7, 8,9 km» B.A. llleBuos, 2017
Tectol o ¢pusmke 7 knacc, A.B.Ueborapesa, M. JIpoda, 2008.
Junaktuueckuit marepuan no ¢usuke.7,8,9 ki., A.E.Mapon, M. «IIpocsemenne»,2006.
I'ytauk E.M., PribakoBa E.B. TemaTnueckoe 1 moypodHoOe IJIAHUPOBAHUE K YUCOHHUKY
A.B.Ilepeimkuna «®@usuka. 7 kimace». — M.: Ipoda, 2000.
5. Coopnuk 3ama4 1o ¢usuke. 7-9 kimacc. Asrop A.B.Ileprimkun - M.: «Ok3amen», 2016
6. Jlykamuk B.U., iBanosa E.B. CoopHuK 3amau 1o ¢usuke mist 7-8 kimacco. M.:
«IIpocsemenue» 2000
7. Mapon A.E. KontposnbHble TecTsl 110 Gusuke: 7-9 ki.: Kaura ans yuurens / A.E. Mapos,
E.A. Mapon. — M.: IIpocseieHue,
8. I'opnosa JI.A. HerpaauumoHHbIe ypOKH, BHEYPOUHBIE MEPOTPUATHS 10 pusuke: 7-11
kinaccel. — M.: «BAKO», 2006
9. CamocTosiTeIbHBIC U KOHTPOJIbHBIC PaboTHI (pasHoypoBHEBEIe), JI.A. Kupuk, M. Mnekca.
2003
10. Tectsl o pusuke, 7-9 knacc: k yueOHuky A.B.Ileppiukuna/ A.B.YebGoTapés, 2011
11. Boakos B.A. YHuBepcangbHble TOypOUHbIEe pa3paboTku 1o (usuke: 8 kiacc. — 3 —€ u3/l..
nepepador.

u gom. — M.: BAKO, 2012
12. I'pomueBa O.U. KoHTponbHBIE UM camMOCTOSITENbHbIE pabOThl Mo (u3MKe 8 Kiacc: K
yueOHuky A.B. Ileppimkuna. @usuka. 8kiace. —M.: U3natenscTBo «Ok3amen» 2013.
13. I'pomueBa O.U. KoHTponbHBIE M camMOCTOSITeNbHbIE paboOThl Mo ¢u3nke 9 kimacc: K
yuebHuky A.B. Ileprimkuna. @usuka. 9xnace. —M.: U3naTenbcTBo «OK3aMEH»
14. Tectsl o ¢pusuke 9 ki1 'pomosnera O.1U.

N =

HOP

VYuebnuk pusuka 7 knacc noxa pegakuueit A.A.ITuackoro BOHIT pusuka
OtkpeiTas ¢puznka 2.6

bubnuoTeka 37eKTPOHHBIX HATJIAIHBIX Tocobwmii (pusuka7-11xkmacc);
®dusnkoH (pusuka7-11xkmacc)



HNuTepHeT pecypcsl
.http://school-collection.edu.ru Equnas xosekius iudpoBbIX 00pa3oBaTeIbHBIX PECYpPCOB.
http://window.edu.ru/ EawHOE 0KHO HOCTyIa K 00pa3oBaTeIbHBIM pecypcam
http://www.I-micro.ru/index.php?kabinet=3. Mudopmariust o mkobHOM 000py/IOBaHUH.
http://www.school.edu.ru/default.asp Poccutickuii 061eo06pa3oBaTeabHbIN MOPTA
http://www.portalus.ru/ Hayunas onnaiin-ouoimnoreka [lopranyc
http://window.edu.ru/catalog?p_rubr=2.2.73.5 Exunslii kaTamor o0pa3oBaTeabHbIX
HNHTtepHer- pycypcoB
http://catalog.iot.ru/ O6pa3oBarenbHbie pecypehl ceTi MHTepHET It 00111ero
(cpennero) obpa3zoBaHus
Eounoe oxkno docmyna k 06pazoeamenbHbiM UHIMEPHEN-PecypPcam.
http://window.edu.ru/catalog?p_rubr=2.1.8 — pusuxa
Eounas xonnexyus yughposoix oopazosamenvuuix pecypcos (L{OP):.
http://school-collection.edu.ru/catalog/pupil/?subject=20 ¢puzuka
Memoouueckue mamepuanoi:
http://www.km-school.ru/ Bupryanbshas mkona Kupuuia u Medonus
http://www.uchportal.ru/ Yaurtensckuii moprai METOAMYECKHX pa3pabOTOK
http://www.proshkolu.ru/ Uatepuet-noprain Pro Illkomy.ru
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