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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no gusrke Ha ypoBHE OCHOBHOTO 00IIIEro 00pa3oBaHus
COCTaBJICHA Ha OCHOBE MOJIOKEHUI U TpeOOBaHUI K pe3ybTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOM 00pa30BaTeIbHON MPOTpaMMBbl, PECTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétoM (enepanbHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueOHoro npeamera «DOusukay.

ConeprxaHue mporpaMMsbl 1o GU3MKE HAMIPaBJICHO HA (POpMHUpPOBaHHE
€CTECTBEHHO-HAYYHOW rpaMOTHOCTH O0YYarOIIUXCSI K OPTaHU3AIUIO U3YUYEHUs
bU3HMKY Ha JAeSTENBHOCTHON OCHOBE. B mporpamme 1o ¢pusnke yYuThIBaIOTCS
BO3MOKHOCTH Y4eOHOro npeamera B peanusaiuu tpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANIPEAMETHBIM pe3yibTaTaM OOyUEHHs], a TAKXKE
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YU€OHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMma no ¢pusmke ycTaHaBIMBAECT paclpeesieHne yueOHOro MaTepuaia
1o rojam o0yuyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS IIPEIMETHOTO COIEPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma no ¢usnke pa3paboTaHa C LEIbI0 OKa3aHUs METOJUYECKON
MOMOILM YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

dusnka ABISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYUHbBIX
y4eOHBIX MPEAMETOB, MOCKOJBKY (PU3NUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
U SIBJICHUH, U3y9aeMbIX XUMHEH, OMOJIOTHEH, aCTPOHOMHKEH M (PU3UIECKOM
reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO KapTUHY MHpa,
MpeIoCTaBIsIeT Hauboee ICHbIe 00pa3Lbl MPUMEHEHHS] HAYYHOTO METO/1a
MO3HAHUA, TO €CTh CII0C00a MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpHa U3 riaaBHBIX 337124 (GU3MUECKOro 00pa3oBaHus B CTPYKTYpE OOIIETO
00pa30BaHMsI COCTOUT B (POPMUPOBAHNHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH U
UHTepeca K HayKe y 00y4arouiuxcs.

N3yuenne ¢puzuku Ha 6a30BOM ypOBHE IPEANoiaraeT OBJIaJeHHE
CJIEIYIOUIMMU KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIUMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATD SIBJICHUS;

e OIEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e HHTEPIPETHPOBATH JAaHHBIE U UCIIOIB30BATh HAYUHbIE
JI0Ka3aTesIbCTBA JIJISl OJIyYE€HHS BBIBOJIOB.

[{enn n3ydennst GpU3UKU HA YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHus
onpenaeneHsl B Konnenmuu npenogaBanus yueOHoro npeamera «Ousukay» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deaeparnu, peain3yronmx
OCHOBHBIE 00111€00pa30BaTeNbHbIE MTPOrPAMMBbl, YTBEPKIAEHHOU pellIeHUEM
Komnernn Munucrepcrsa npocsewienus Poccuiickoid @enepanun (IpoToKoa ot 3
nekaopst 2019 r. Ne TTIK-4BH).



Hean usyyenus pusuku:

IpHOOpETEHNE HHTEPECa U CTPEMJICHHUS 00YYarOIIMXCs K HAyYHOMY
U3YYEHHUIO MMPUPOJIBI, Pa3BUTHE UX MHTE/UICKTYAIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE TPEJCTABICHAN O HAYYHOM METOJIC ITO3HAHUSA U (JOPMUPOBAHNE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHS KaK pe3yiIbTaTa H3yUeHHS
OCHOB CTPOCHHSI MaTepHH U (DYHTaMECHTAIbHBIX 3aKOHOB (PH3UKH;
(bopMUpOBaHKE NIPEICTABICHUN O POJIU (DU3UKH JUTSI PA3BUTHS APYTHX
CCTECTBCHHBIX HAayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BHTHE NPEACTABICHUN 0 BO3MOXKHBIX cepax Oyaymiei

PO eCCUOHANILHOM IESITCIIBHOCTH, CBA3aHHOM ¢ (DM3UKOM, TIOJITOTOBKA K
JaJbHEHIIeMy 00yYEHHIO B 3TOM HaIlPaBJICHUH.

JIoCTHKEHHE STUX TIEJICH MPOrpaMMBI 10 (PU3HKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOEHUH BEIIECTBA, O
MEXaHUYECKUX, TETIOBBIX, JJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX
SBJICHUSX;

pUOOpPETEHNE YMEHHUI ONTUCHIBATh U OOBSCHATH (PU3NYECKUE SBIICHUS C
MCIIOJIb30BaHUEM MMOJTYUYECHHBIX 3HAHUN;

OCBOEHHE METOJIOB PELIEHUS ITPOCTEUILNX PACUETHBIX 33]1a4 C
UCIIOJIb30BaHUEM (PU3UUECKUX MOJIENIE, TBOPUECKUX U
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHMI HAOII01aTh TPUPOAHBIE SIBIIEHUS U BBIIIOJIHSTH OIBITHI,
n1abopatopHble pabOThI U HKCIIEPUMEHTAIbHbIE UCCIIEIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

OCBOEHHUE MPUEMOB pabOThI ¢ HHGOpPMAIIUEeH (PU3UIECKOTO COAEpKaHU,
BKJIIOYAsi ”HPOPMALIMIO O COBPEMEHHBIX JOCTHKEHUSIX (DU3UKH, aHATIU3 U
KPUTHUECKOE OLIEHWBaHNE NH(POpMAIIH;

3HAKOMCTBO O chepamu IpoeCcCHOHATIEHON AeATCIBHOCTH, CBI3aHHBIMU
¢ pU3UKOH, U COBPEMEHHBIMH TEXHOJOTUSIMHU, OCHOBAaHHBIMU Ha
JOCTHXKEHUSIX (PU3UUECKON HAYKH.

Ha uzyuenue ¢usuku (6a30BbIil ypOBEHb) HA YPOBHE OCHOBHOI'O OOILIETO

oOpa3oBanus oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
KJ1acce — 68 yacoB (2 yaca B Heeno0), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemsiii B mporpaMmme 1o ¢pu3mKe nepedeHb J1adopaTOpHbIX padboT u
OTBITOB HOCUT PEKOMEH/IaTEIbHBIN XapaKkTep, yUUTelNb JAeNlaeT BBIOOp MPOBEACHHUS
71a00paTOPHBIX PadOT U OMBITOB C YUETOM UHIUBUAYATBHBIX OCOOEHHOCTEN
0Oy4JaronMxcs, CrrucKa SKCIEePUMEHTANBHBIX 33JJaHUH, Mpe/ijlaraéMblX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa Mo (pusuke.



COJEPXKXAHUE OBYUEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

duszrka — HayKa o npupoze. Asnenus npupoasl. Gusndeckue sBICHUA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BennuuHbl. M3mepenne ¢puznueckux BenuuuH. Guznueckue
npudopsl. [lorpentHocts u3mepeHunili. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAYKU U3YYalOT IPUPOY.
EctecTBeHHO-HAY4YHBIN METOJ MO3HAHUS: HA0JII0/IEHUE, TOCTAHOBKA HAYYHOT'O
BOIPOCA, BBIABI)KEHHUE THIIOTE3, SKCIIEPUMEHT 10 IPOBEPKE THIIOTE3, OOBSICHEHHE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C MOMOIIBIO MOJIEIIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE

SIBJICHHUSI.
2. @uznyeckue NpudOPHI U NPOLEAypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmnpeneneHue UEHbI AIEHUS MIKAJIbl U3MEPUTEIBHOI0 TpUOopa.
N3mepenue pacCTosIHUMN.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TETa.

Ornpenenenue pasMepoB MajbIX TEJl.

N3mepeHne teMneparypbl IpU HOMOIIH )KUJIKOCTHOTO TEPMOMETPA U
JATYMKA TEMITEPATYPHI.
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6. IIpoBeneHue nccnenoBaHus 0 MIPOBEPKE TMIIOTE3bI: JAJBbHOCTh MOJIETA
HIapuKa, MymeHHOT0 TOPU30HTAIBHO, TeM OO0JIbIIIE, YeM OOJIbIIIE BHICOTA
MyCKa.

Paznean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JBrmxeHne yactuil BeuiecTBa. CBsI3b CKOPOCTH IBUKECHUS YACTHI] C
TemrnepaTypoi. bpoyHoBckoe nBkeHue, 1uddysus. BzanmoaeicTBrue yactuil
BEIIECTBA: ITPUTSLDKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, KUJKOCTEH U TBEPABIX
(KkpucTammiyeckux) Teia. B3auMocBs3b MEX1y CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysum.
3. HaOmronenue siBiieHU, OOBACHSIIOUIUXCS PUTSKEHUEM WU
OTTAJIKMBAaHUEM YACTHUI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka AMaMeTpa aToMa METOJIOM PsiJIOB (C UCIIOJIb30BaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO JEHUCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanundeckoe IBHKeHHE. PAaBHOMEPHOE 1 HEPAaBHOMEPHOE JIBU)KECHHE.
Cxopoctb. CpenHssi CKOpOCTh IPU HEPABHOMEPHOM JIBHMKEHUU. Pacuér nmytu u
BPEMEHU JBUKECHUS.

SBnenue nHepuuy. 3aKOH MHEPLUHU. B3anmoaeicTBre Ten Kak IpuynuHa
WU3MEHEHUS CKOPOCTHU ABMKEHUS Tel. Macca Kak Mepa MHEPTHOCTH Tella.
[1notHOCTH BemecTBa. CBA3b MIIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE
00BéMa BellecTBa.

Cuita Kak XapakTepUCTUKA B3anMOAeUCcTBUA Tell. Chila ypyrocTy U 3aKOH
I'yka. U3MepeHne cuiibl ¢ HOMOIIBIO AUHAMOMETpPA. SIBIIEHUE TATOTEHUS U CHIIA
TspkecTy. Crna TsSHKeCTH Ha Ipyrux mianerax. Bec tena. HesecomocTs. CnoxxeHune
CWJI, HAIIPABJIEHHBIX 110 OAHOM NpsiMoil. PaBHoercTByomas cui. Cuma TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IpUPOEC U TEXHUKE.

Hemoncmpauuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKOpOCTH NPSMOJIUHENHOTO ABUKECHUS.
HabGnronenue siBjeHUs] HHEPLIVH.

HabGnrogenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.
CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.
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CnoxeHue CUJl, HallpaBJICHHBIX IO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimaol.

1. OmpenenieHrEe CKOPOCTH PAaBHOMEPHOTO ABMKEHHUSI (IIapyKa B KUIKOCTH,
MOJIEIIH JICKTPUIECKOTO0 aBTOMOOMIIS M TaK Jiajee).

2. OmpeneneHne cpeHel CKOPOCTH CKOJIBKEHHUS OpyCcKa WU IIapuKa 1mo
HAKJIOHHOM TUIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.
OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsbKkeHus (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. OnbIThL, TEMOHCTPUPYIOIINUE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIbKEHHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIIICHUS U YBEIHMUEHUS AaBieHus. J[aBneHue rasa.
3aBUCUMOCTH JaBJEHUA raza oT 00bEMa, Temreparypsl. [lepenada naBienus
TBEPIBIMU TEJIAMHU, KUJIKOCTSIMU U razamu. 3akoH [lackans. [TneBMaTuyeckue
MalIuHbl. 3aBUCUMOCTD AaBJICHUS KUIKOCTU OT TIyOUHBI. [ mapocraTnyeckuii
napajaokc. Coobmiaronirecs: cocysl. ['uapaBnuyeckie MeXaHu3Mbl.

ATtmocdepa 3emnu u atMocdepHoe napneHue. [[pudauHbl CyecTBOBaHUS
BO3MyIrHON 00010ukn 3emiu. OnbiT Toppuuennu. M3amepenue atMmocepHOTro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTH U ra3a Ha NOrpyKEHHOE B HUX Tej0. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBieHne neCTBUSA aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUJIBI OT 00BhEMA OTPYKEHHOM YacTu
TeJa U MIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
VYcnoBue miiaBaHus Tell: MJIaBaHUE WU TOTPYKEHUE TeJl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00BbEMA MOTPYKEHHOMN B
KUJIKOCTh YaCcTH TeJa.

2. OnpeneneHue BHITAIKABAIOIIEN CUIIBI, IEMCTBYIOIIEN HA TEO,
IIOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOLIEH CUIIBI, JIEUCTBYIOIIEN HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.

4. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUIAKOCTH, OT 00BEMA MOTPYKEHHOU B
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa Wil KOHCTPYHUPOBAHUE JOJIKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora U MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MEXaHU3MBI: pblyar, 0J0K, HAKJIOHHAs TIOCKOCTh. [IpaBuio

paBHOBecus peruara. [I[puMeHenne npaBuiia paBHOBECHS pblyara K OJIOKY.
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«3onotoe npaBuiio» Mexanuku. KITJI mpocTteix Mmexanu3zMoB. [IpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusa. Kunetnueckas 1 NOTEHLIHAIbHAS SHEPTHSL.
[IpeBpalienre 0qHOroO BUAa MEXaHUYECKON YHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOTHI CUIIbI TPEHUSI P PABHOMEPHOM JIBYKEHUU TeJa

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pblyara.
3. Hzmepenue KII/] HaKIIOHHOM IIJIOCKOCTH.

4, I/IByquHe 3aKOHa COXpaHCHHUA MEXaHMYECKOU OHCPI'UHU.
8 KUIACC

Pa3znen 6. TensioBble siBJeHUS.

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mMepsl aTOMOB U MOJIEKYJ. OMBITHI, TOTBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH.

Mopenu TBEPAOTO, JKHIKOTO U Ta3000pa3HOT0 COCTOSIHUM BEIECTBA.
Kpucramnueckue u amopgHsbie Tesna. OObsICHEHUE CBOMCTB I'a30B, JKUJIKOCTEN U
TBEPABIX TEJI HA OCHOBE MOJIOKECHUN MOJIEKYJISIPHO--KUHETUYECKOW TEOPUH.
CmaurBaHu€ W KanWUISIPHBIE sABICHUA. TenIoBOe pacliupeHUe 1 CKaTHe.

Temnepatypa. CBa3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO JABUKCHUS
gactull. Bayrpennss sneprus. CrnocoObl ”3BMEHEHUS BHYTPEHHEH dHEPTHH:
Terionepeaaya u copepiieHue padbotel. Buibl Tenionepenayu:
TEIIONPOBOAHOCTh, KOHBEKIIHS, U3JTyYEHHE.

KonnuecTBo TennoThl. Y ienpHas TEMIOEMKOCTE BellecTBa. Temioo0MeH U
TEITIOBOE PaBHOBECHE. Y paBHEHHE TEIUIOBOro Oamanca. [lnaBienue u
OTBEP/ICBAHUE KPUCTAIUIMYECKUX BEILIECTB. Y JIeJIbHAS TETUIOTA IJIaBJICHMUS.
[TapooOpazoBanue u konaeHcamusa. Mcnapenue. Kunenue. Y aenbpHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(PEPHOTO
JIaBIJICHHUS.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETI0Ta CTOPAHUSL.

[TpuHumnel paboThl TerioBbIx ABurateneit KIIJ[ rerioBoro aBuraresns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HabmrogeHue 6pOyHOBCKOTO JBHKCHHUSI.



Hab6mronenune nuddysun.

HaOnroienue siBeHni cMauMBaHUs U KalMWUISIPHBIX SIBJICHUN.
Ha0nronenue TenioBoro paciimpeHus Ted.

W3meHeHne naBiaeHus raza npu U3MEHeHUH o0bEéMa U HarpeBaHUU WU
OXJIKICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTypHl.

Bunae! Tenmonepenayu.

OxytaxIeHue IPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiieHuH paboThl BHCIIHUMH CHUJIaAMHU.

10. CpaBHEHHE TEIIIOEMKOCTEN PA3IMUHBIX BEHIECTB.

11. HaGmroneHre KUMeHus.

12. HabnroeHue mocTosIHCTBa TEMITEPATYPhI ITPH TIIIABJICHUH.

13. MoJieu TEIUIOBBIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimel.

1. OmnsbIThI 110 OOHAPYKEHUIO JEHUCTBUS CUJI MOJICKYJISIPHOTO HPUTSIKEHUS.

2. OnbITHI 1O BBIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.

3. OnbIThl MO HAOJIOCHUIO TETNIOBOTO PACIIUPEHUSI Ta30B, KUIKOCTEH U

TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD JIABJICHUS BO3AYyXa OT €0
00bEMa M HarpeBaHUs W OXJIKICHHUS.

6. [IpoBepka runotessl TMHEHHON 3aBUCUMOCTH JJIMHBI CTOJONKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmionenue uaMeHeHusl BHyTPEHHEW SHEPTUU Teja B pe3ybTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. HccnenoBaHue sIBJEHUS TEINIOOOMEHA MTPU CMEIIMBAHUU XOJIOTHOM 1

ropsiyer BOJIBL.

9. OmnpezneneHue KOJIUYECTBA TEIIOTHI, OJIYYEHHOTO BOJOM MpH

TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

10. OnpeniesieHne yAeIbHON TETI0OEMKOCTH BEIIIECTBA.

11. MccnenoBanue npolecca uCnapeHus.

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpenesieHue yeIbHON TEIUIOTHI IIABJICHUS JIbJA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Dnexktpuszanus Tei. J[Ba poaa snekTpuyeckux 3apsaaoB. Bzaumoaericteue
3apspKeHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTb CHUJTBI B3aUMOAECHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKIY TETIAMH ).

Onextpuyeckoe noje. Hanpspk€HHOCTD 3neKTpuieckoro noist. [TpuHmun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).
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Hocurenu s3nexTpuieckux 3apsaoB. DIEMEHTAPHBIN JIEKTPUUECKUAN 3apsil.
Crpoenue aroMa. [TpOBOJHUKH U JUANEKTPUKU. 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsa.

DIIEKTPUYECKUNA TOK. Y CIIOBHSI CYLIECTBOBAHUS JIEKTPUIECKOTO TOKA.
HcTOYHMKN OCTOSTHHOTO TOKA. JIeHCTBUS 3JIEKTPUUECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas uemnb. Cuiia Toka. DIEKTPUUECKOE HAPSKEHHE.
ConpoTuBIIeHHE TPOBOIHUKA. Y IEJIBHOE COITPOTHUBIICHHE BellecTBa. 3akoH OMa
JUIsl ydacTka nend. [locienoBarenbHOe U apajuieIbHOE COSUHEHNE
IIPOBOJTHUKOB.

PaboTa 1 MOITHOCTB 3JEKTPUUECKOTO TOKa. 3akoH [[xoyns—JIeHua.
DnexkTpudecKre Uenu U NOTPEOUTENH 3IEKTPUIECKO 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTostHHBIE MarHuThL. B3anMoaeiicTBUE NOCTOSSHHBIX MAarHUTOB.
MarnuTtHoe none. MarautHoe noJsie 3eMJIu ¥ €ro 3Ha4eHue JUIs )KU3HU Ha 3eMUIe.
OmneiT Opcrena. MarHuTHOE 1OJI€ SJIEKTPUYECKOTo ToKa. [[pumenenne
AIIEKTPOMArHUTOB B TEXHHUKE. JI€HCTBUE MAarHUTHOTO IOJIS HA IIPOBOJAHUK C TOKOM.
DNEeKTPOABUTATENb NOCTOSHHOIO TOKA. MICIIONb30BaHUE AIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel apanes. SBnenue 35ekTpoMaratuTHON HHAYKUMK. [IpaBuno Jlenna.
Onekrporeneparop. CrocoObl MOIyYeHUS JIEKTPUUECKON SHEPTUU.
DJEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHHUKAX SHEPTHUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
OnekTpocTaTuyecKasi MHIYKIHS.
3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DNEeKTPUYECKUI TOK B KUJIKOCTH.
. ['a30BbIM paszpsn.
. I3mepenue cuiibl TOKa aMIepMeTpOM.
. I3mepeHue 371eKTpuYeCcKOro HarpsKEHUs: BOJIbTMETPOM.
. PeoctaT u marasuH cONpOTUBIICHUN.
. Bzaumonencrere noCTOAHHBIX MAarHATOB.
. MoaenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHiE€ MarHUTHBIX MOJIE MOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MaruuTHoe MoJyie TOKa. DJEKTPOMArHuT.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.
DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

OneiTel @apajes.

3aBUCHMOCTD HalpaBiIeHUs] UHIYKIIMOHHOTO TOKA OT YCJIIOBUH €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITEl IO HAOIOACHUIO PJICKTPU3ALUU TEJl MHIYKIUEH U TTPU
CONPUKOCHOBEHUH.

HccnenoBanre NeMCTBUS SJIEKTPUUECKOTO MOJISl Ha MPOBOAHUKH U
JARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HANIPSAKEHUS.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA, UAYILETO Y€PE3 PE3UCTOP, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMNBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh JIEKTPUUYECKOTO
CONPOTHUBJICHUS TPOBOAHUKA OT €r0 JIJIMHBI, TUIOLIAIU TONEPEYHOTO
CEUYEHHUs U MaTepuaa.

[IpoBepka npaBuiia CIOKEHUS HANPSIKEHUH TP MTOCIIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBusia AJisg CUIIbI TOKA MPHU MapalIeIbHOM COCIUHECHUHN
PE3UCTOPOB.

Omnpenenenne pabOTHI AIAESKTPUIECKOTO TOKA, HAYIIIETO Yepe3 PEe3UCTOP.
OmnpeneneHne MOITHOCTH JIEKTPUUYECKOr0 TOKA, BhIACIISIEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA, UAYIIIETO Yepe3 JIaMIIOUKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO MOJIS1 TOCTOSIHHBIX MAarHUTOB IIPU UX
Oo0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITHL, AEMOHCTPUPYIOIIHME 3aBUCUMOCTD CHJIbI B3aUMOICHCTBUS
KATYIIKH C TOKOM M MarHuTa OT CUJIbI TOKA Y HAIIPABJICHHS TOKA B
KATYIIKE.

18. MI3yueHune AeMCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHUE PabOTHI JIEKTPOIBUTATENS.

20. M3mepenue KII/L 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OBITHI 110 UCCIETOBAHUIO SBJICHUS HIEKTPOMAarHUTHON MHIYKIIHH:
VICCJIEIOBAHNE U3MEHEHNI 3HAYEHNS U HaIIPaBJICHUS UHAYKIIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBrmxeHne. MarepruanbHas Touka. Cucrema orcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JIBMKEHUS. PaBHOMEpHOE NPSIMOTMHENHOE
nBrkeHue. HepaBHOMepHOE MpsAMOTIMHENHOE NBMKeHUE. CpeqHsst 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHoyckopeHHOE psiMOJIMHEHOE IBMKeHHE. CBOOOHOE
najaenue. OnwiTel ['anues.

PaBHOMEpHOE nBMKEHHE 11O OKPYKHOCTH. [leprnoa u yactora oOpaieHusl.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpocTpeMHUTEIbHOE YCKOPEHHUE.

[IepBsiii 3akoH HptoToHa. Bropoit 3axoH Herotona. Tpernii 3akon HerotoHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusi: cujia TpeHUsI CKOJIbKEHUS, CUjla
TPEHUS MTOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTH ¥ 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO
najgeHus. J[Bmxenue manet Bokpyr ComHua. [IepBas kocMuueckast CKOpOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOil TOUkH. AGCOMOTHO TBEPAOE TeIo0. PaBHOBECHE
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. U3menenne umiynsca. IMImybsce cusbl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanuueckast paboTa ¥ MOIIHOCTh. PaboTa cui TshKecTH, yIpyrocTu,
TpeHusi. CBs3b sHeprun u paboTel. [loTeHnanpHas SHEPTUs Teja, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMIH. [ loTeHIIManbHas s3HEeprus cxaTou npyxuHbl. Knunernueckas
sHeprus. Teopema 0 KWHETUYECKON SHEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIUH.

Jlemoncmpayuu.

1. HaOnroneHue MeXaHUYECKOTO JBUKEHHUS Tela OTHOCUTEIIBHO Pa3HBIX TEJ

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

CpaBHeHHE IyTeN U TPAEKTOPUI ABMKEHHS OJTHOTO M TOTO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanne NPU3HAKOB PABHOYCKOPEHHOTO JIBHKCHHUS.

Habmroienue 1BU»KeHUs Tea o OKPYKHOCTH.

Habnronenne MexaHn4ecKuX SIBJICHUN, TPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTB YCKOPEHHS TeJla OT MACChI TeJla U JEHCTBYIOLIEN HA HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TET.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca Npyu B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHHe UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPU CBOOOIHOM IaICHUHU.
CoxpaHeHHE MEXaHUYECKON S3HEPTUU NIPH JBUKEHUH Tea MOJ IeUCTBUEM
NPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa AJig pa3roHa v JajibHEHIIIero paBHOMEPHOTO
JBYDKCHUS IIApUKA W TEIICIKKH.

OmnpenencHue cpeaHell CKOPOCTH CKOJBKEHUS OpyCKa WIIH JIBHXKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpeHus TeJla Py PaBHOYCKOPEHHOM JIBHXKEHHUH TI0
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM
JBI>KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka rumnoTe3sl: €CJIM NpU PAaBHOYCKOPEHHOM JIBUKEHUU 0e3
HayaJbHON CKOPOCTH MyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHUCEII, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanrie 3aBUCUMOCTH CUJTbI TPEHUS CKOJIbKEHHSI OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUST CKOJIbKECHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTHI CHITBI TPEHUS MTPU PABHOMEPHOM JIBMKCHUH TeJa
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpeaenenne paboThHI CHIIBI YIIPYTOCTH TIPH MOABEME TPY3a C

HUCIIOJIB30BaHHUECM HCIIOABMIXKXHOT'O U ITOABHUZKHOI'O OJIOKOB.

11. MI3ydyeHue 3aKk0Ha COXPAaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckune KoJ1e0aHUS M BOJIHBI.

KonebartenbHoe nBukenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUN: TEPUO/,
4acToTa, aMIIMTyAa. MaTteMaTndecKui 1 MpyKUHHBIN MasTHUKU. [IpeBpaienne
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaroiue konebanus. BeinyX1eHHbIEe KoneOaHus. Pe3oHaHc.
Mexanundeckue BosiHbl. CBOMCTBA MEXaHUYECKHUX BOJIH. [IpononbHbIe 1
IIOIIEpEYHBIE BOJIHBIL. JJIMHA BOJIHBI U CKOPOCTH €€ pacpOCTPaHEHMUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. 'poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MHppa3Byk u
YJIbTPa3BYK.

Hemoncmpauuu.

1.
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HaoGmronenne konedanmii Ten o1 JEHCTBUEM CHJIIBI TSXKECTH U CHIIBI
YIPYTOCTH.

HabGnronenue xonedanuii rpy3a HA HUTU U HA TIPYKUHE.
HaOmronenne BoIHYKICHHBIX KOJIGOAaHUM U pe30HaHCa.
Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (HAa MOJEIH).
Hab6nroneHune 3aBUCHIMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKHUIN PE30OHAHC.

Jlabopamopuvie pabomul u onvimel.

1.

7.

Omnpenenenre 4acToThl U eproJia KouedaHU MaTeMaTH4eCcKOro
MasTHHKA.

Omnpenenenue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH NIEPHOJIa KOIeOaHU MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH Meproia KojaeOaHU Mpy>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEpUO/ia KOJeOaHHil rpy3a, MOABEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

OmnbIThI, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh Iepro/ia KoeOaHuit
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.
N3Mepenune yCKopeHHus CBOOOJHOTO MAJCHHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DneKTpOMarHuTHOE NoJie. DJIEKTPOMarHuTHbIE BOJIHBL. CBOWCTBA
AIIEKTPOMArHuTHBIX BOJIH. [1Ikana 35ekTpoMarauTHbIX BOJIH. Mcnionb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.



DnekTpoMarHuTHasi mpupojia ceeta. CkopocTh cBeTa. BoaHOBEIE CBOMCTBA
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yuenune CBONCTB AIEKTPOMATHUTHBIX BOJH C IIOMOIIHI0 MOOUIIEHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas moznenb cBera. Mictounuku ceera. [Ipsamonnnernoe
pacnpoctpanenue cBera. 3armenus Counia u Jlynel. Otpaxkenue cera. [limockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cera. 3akoH npenomieHus ceeta. [lonHoe BHyTpeHHEE
oTpakeHue cBeTa. Mcnoib30BaHKE MOJTHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon mydeit B tuH3e. OnTudeckas cucteMa (poroarmapara,
MUKpPOCKOTIA U Tejeckona. ['1a3 kak ontuyeckas cucrema. bamzopykocTs u
JaJIbHO30PKOCTb.

Paznoxenue 6enoro ceera B criektp. OnbiThl HetoToHa. ClioxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil InH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopenp riasa.

11. Pa3noxenue 6eoro cBeTa B CIIEKT.

12. [Tomy4yenue 6em0T0 CBETA IPH CIOKCHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimol.
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1. HccnenoBaHue 3aBUCMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyuya OT yria
naJeHUsl.
N3ydeHne xapakTepUCTUK H300paKeHUs IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCHMOCTH yIila MPEJOMIIEHHSI CBETOBOTO JIyda OT yIJIa
NaJICHNS Ha TPAHULIE «BO3yX—CTEKIION.



[TomydyeHune n300pakeHNi ¢ TOMOIIBI0 COOMPAFOIICH JIMH3HI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOUparoNIeit
JIVMH3BI.
OnBITHI IO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITHI 10 BOCIPUATHIO 1IBETA MPEAMETOB MPU UX HAOJIOICHUN Yepe3
[[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBaHTOBbBIC SIBJICHUS.

OmneiThl Pezepdopaa u mnanerapHas mojienb atroma. Mogens aroma bopa.
HcnyckaHue 1 NMoriomeHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PannoaktuBHOCTE. Anba-, OeTa- u ramma-u3inydeHus. CTpoeHre aTOMHOTO
anpa. HykimonHas monens atoMHOro siapa. M3oronsl. PannoaktuBHbIe
npespatieHus. [lepron monypacmnana aTOMHBIX SIED.

SnepHbie peakuyu. 3aKOHbI COXPAHEHUS 3apsIIOBOTO M MACCOBOIO YMCEIL.
DHeprus cBsI3U aTOMHBIX sAjiep. CBsA3b Macchl U SHEPTUU. Peakiiuu cuHuTes3a u
nenenus anep. ctounuku sneprun ConHUA U 3BE3.

Snepnas sHepreTuka. /[elcTBusA paauOaKTUBHBIX U31y4YCHUHN Ha )KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTphl pa3IM4YHBIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Perucrpanus nznydeHusi IpUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HaGnroaeHue CIIOMIHBIX U JUHEHYATHIX CTIEKTPOB U3JIyUEHUS.

2. HccnepoBaHue TPEKOB: U3BMEPEHUE PHEPTUH YACTUIIBI 10 TOPMO3ZHOMY

nytH (1o dpoTorpadusim).

3. HM3MepeHue painoakTUBHOTO (oHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO--00001IAIOIIUN MOIYIb MPEIHA3HAUEH ISl CUCTEMaTU3allun
1 00001IIeHHS IPEIMETHOTO COJICPIKAHMSI M OTIBITA JIEITEILHOCTH,
MPUOOPETEHHOTO MPU U3YUEHUHU BCETO Kypca (DU3MKH, a TAaK¥Ke JJIs MOATOTOBKH K
OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMeHY MO (pU3MKE AJis1 00ydaroumxcs,
BBIOPABIIUX ATOT YYCOHBIN MPEIMET.

[Ipu n3yuyeHn TaHHOTO MOAYJISL PEATU3YIOTCSl U CUCTEMAaTU3UPYIOTCS BUJIbI
NeSATEeTLHOCTH, Ha OCHOBE KOTOPBIX 00ECIIEYNBACTCS TOCTIKCHHUE MPEAMETHBIX U
MeTaIpeAMETHBIX TUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, HOpMUPYETCS
€CTECTBEHHOHAYYHAasl TPAMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB UCCIIECOBAHHUS
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SIBIICHUY TPUPOJIbI U TEXHUKU, OBJIAJICHIE YMEHUSIMU OOBICHITH (PU3UUECKHE
SBJICHUS, IPUMEHSIS TIOJIyYEHHBIE 3HAHUS, PEIIATh 3a/1a4d, B TOM YUCJIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IprHIMIINATBHO AEATEIBHOCTHBIN XapaKTep AJAHHOTO pa3liella peaausyercs
3a CYET TOr0, YTO OOYYAIOIINECS BBIMOIHSIIOT 33/1aHNS, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE MOJYYCHHBIX 3HAHUM PaclO3HABAaTh U HAYYHO OOBICHATDH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAaHUS (PU3NUYECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHs] TEOPETUUECKUX BBIBOOB;

OOBSACHATH HAYYHbIE OCHOBBI HAU00JIEE BAKHBIX JIOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIpUMED, MPAKTUYECKOTO HUCTIOJIBb30BAHUS PA3ITMYHBIX NUCTOYHUKOB
HHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHUsI BCEX U3BECTHBIX BUIOB
DHEPIUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne pu3nku Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHUs HAIIPaBJICHO

Ha JOCTHUKEHUE JTUYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pE3yNbTATOB.

B pe3ynbpraTe usyueHus: Gu3MKU Ha ypOBHE OCHOBHOT'O OOILETO 0Opa30BaHUs

y oOyyatomierocst OynyT c(popMUpPOBaHBI CIEYIOIINE TUYHOCTHBIE PE3YJIbTATHI B

4acTH:

e 1) IaTpMOTHYECKOT0 BOCIIUTAHMSA:

e — MIPOSIBJICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
bu3nuecKol HayKu;

e — IIECHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX--(DU3UKOB;

e 2) rpaIaHCKOIr0 ¥ 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e —TOTOBHOCTb K AKTUBHOMY YYacCTHIO B 00CYKJ€HUU OOIIECTBEHHO 3HAUYNMBIX
U 3TUYECKUX MPOOJIEM, CBA3AHHBIX C IPAKTUUECKUM TPUMEHEHUEM
JTOCTHKEHUM (PU3UKH;

e — OCO3HAaHHE BAJXHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIUIIOB B I€ATEIBHOCTH
YYEHOTI0;

e 3)3CTETHYeCKOro BOCIIUTAHMS:

e — BOCHPUATHE ICTETUYECKUX KauecTB (PU3NUECKOIN HayKu: €€ TapMOHUYHOTO
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O MO3HAHMS:

e — OCO3HaHHE LIEHHOCTU (PU3NYECKON HAyKU KaK MOIIHOIO HUHCTPYMEHTa
ITO3HAHUSI MUPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaXKHEWUILIEW COCTABIISIONIEN
KYJbTYpBHI;

e — pa3BUTHE HAy4YHOU JIFOOO3HATEILHOCTH, HHTEPECA K HCCIIEIOBATEIbCKOMN
NEeSTENbHOCTH;

e 5) popmupoBaHus KyJbTYPBbI 310POBbS U IMOLMOHAJIBHOTO
Os1aromoJry4ust:

e — OCO3HaHHUE LEHHOCTH 0€30MacHOro 00pasa >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTHU MPaBUJI 0€30MacHOT0 MOBE/ICHUS Ha
TPaHCIIOPTE, Ha JOPOTax, C AIEKTPUUECKUM U TEIUIOBBIM 000PYI0BaHHEM B
JOMAIIIHUX YCIIOBUSX;

e — c(hOpMHUPOBAHHOCTh HAaBbIKA PEQIIEKCUH, IPU3HAHUE CBOETO IIpaBa Ha
OLIMOKY M TAaKOTO )K€ IIpaBa y Ipyroro 4yejaoBeKa;

e 06) TPYAOBOIO BOCIIUTAHMSA:

e — AaKTHBHOE Y4YacTHE B PEIICHUHU IPAKTHUUECKUX 3a7a4 (B paMKax CEMbH,
o0Opa30BaTeNbHOM OpraHu3aluy, ropoia, Kpas) TEXHOJIOIMYECKON 1



COLIMAJIbHOW HANPaBIEHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3UUECKUX
3HAHUI;

e — HHTEpEC K MPAKTUYECKOMY H3YyUCHUIO MPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpUCHTAIUS Ha MPUMEHEHUE (PU3NUECKUX 3HAHUM JIJIs pelieHns 3a71a4 B
00J1aCTH OKPYXAIOIIEH Cpe/ibl, IIaHUPOBAHUS MOCTYIIKOB U OILIEHKH HX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HAHHUE MIOOATBHOTO XapaKTepa KOJOTHUECKHUX MPOOJIEM U IyTeH UX
pelieHus;

e 8) apanTanuu K U3MEHSAIIMMCS YCJIOBUAM COLUAJIBHON U NPUPOAHON
cpeabl:

e — TIOTPEOHOCTH BO B3aMMOJICCTBUHU MPH BBITIOJIHEHUU UCCIICIOBAHUN U
MPOEKTOB (PU3MUECKON HAMIPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSM
APYTHX,

e — MOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH Y€Pe3 MPAKTUUECKYIO
JIeSITCIbHOCTD;

e — TOTPeOHOCTH B hOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHCiIe (OPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

e — OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH
bu3uKY;

e — IUIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHNU HOBBIX (DU3UUECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIISITH B3aUMOCBSI3H MPUPOIBI, 00IIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OILICHKA CBOMX JICUCTBUU C YUETOM BIMSHUS Ha OKPYKAIOUIYIO CpENy,
BO3MOJKHEIX TJ100aJIbHBIX TTOCIICICTBUI.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbTaTe 0OCBOCHHS MPOrpamMmbl 1o (pU3HKe Ha YPOBHE OCHOBHOTO
oO1mrero oOpazoBanus y oOy4qarorierocs 0yayT copMUpOBaHbl MeTanpeAMeTHbIE
pe3yJbTaThl, BKIIIOYAIONIIE I03HABATEIHbHBIC YHUBEPCAIBHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHbBIC YUeOHbIC ICHCTBUS, PETYISTHBHBIC
YHHUBEpCAJIbHbIC YUCOHBIC JICHCTBUSL.

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:



BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYHICCTBEHHBINA MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU M IPOTUBOPEUNS B PACCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBICHUSIM;
BBISIBJISITH IPUYMHHO--CJICICTBEHHBIE CBSI3U MPU U3YUYCHUU (PU3HUECKUX
SIBJIEHUH U MIPOLIECCOB, JIENATh BHIBOJIBI C UCIIOJIB30BAHUEM J€TyKTUBHBIX
Y MHYKTUBHBIX YMO3aKJIFOUEHUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENbHO BBIOUPATh CIOCO0 pelleHns yueOHON (prU3HUIecKOoi
3a/1ayu (CpaBHEHHE HECKOJIbKUX BapHAHTOB PELIEHUs, BEIOOP Hanboee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITENBHO COCTABIEHHOMY IIJIaHY ONBIT, HECTIOKHBIN
(bU3HYECKUI IKCIIEPUMEHT, HEOOIIBIIOE UCCIEA0BAHNE (PUZUYECKOTO
SIBJICHUSI,

OLIEHMBATh HA MPUMEHUMOCTD U IOCTOBEPHOCTH MH(OPMALIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIICHUS U BBIBOJIBI TIO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEIOBAHMS;

IPOrHO3UPOBATh BO3MOXHOE JalibHEHIIIee pa3BUTHE PUZNUECKUX
IPOLIECCOB, a TAKXKE BBIJIBUTAThH MPEAIOIOKEHHS 00 X PA3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTH PA3INYHbIE METO/IbI, HHCTPYMEHTHI U 3aPOCHI PU TIOUCKE U
otOope nH(pOpMaIIUK UITH TAHHBIX C YIETOM MPEIIOKEHHONW yaeOHOM
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CACTEMATH3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAITHTO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATENIFHO BRIOUPATh ONMTUMANIbHYIO (POPMY MpeCTaBICHUS
HH(pOpMAIU ¥ WLTFOCTPUPOBATH pelllaeMble 3a/1a9l HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X07Ie 00CYX/IeHHs yueOHOro MaTepuana, pe3yibTaToB JIa0OpaTOPHBIX
palboT U MPOEKTOB 33J]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOi TEMbI U
BBICKA3bIBATh UJIEU, HAlIEJICHHBIC HA PEIICHNUE 33/1a4H U MOJICPKAHUE
OJ1arokenaTeabHOCTH OOIIECHNUS;



COIOCTABIISATh CBOU CYKJEHUA C CYKICHUSAMHU JIPYTUX YYACTHUKOB
JUanora, oOHapyXKHBaTh Pa3IUYUe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
yOJIUYHO MPEACTABIATH PE3yJIbTaThl BBIMOIHEHHOTO (PU3MUECKOTO OMbITa
(9KCTIepUMEHTa, UCCIICIOBAHUS, IPOEKTA);

NOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOMN U
WHIMBHUIYAIbHON paOOThI MPHU PEIICHUH KOHKPETHOW (hr3HuecKoi
poOJIeMBI;

MIPUHUMATh LEIU COBMECTHOU JEATEIIbBHOCTH, OPraHU30BbIBATh AEHCTBHS
1o €€ JOCTHXKEHHUIO: PacCIpeessiTh PO, 00CYK1aTh IPOLECCH U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOACH;
BBIIIOJIHATH CBOIO YaCTh Pa0OThI, IOCTUTasi KAYECTBEHHOT'O pe3yJbTaTa 1o
CBOEMY HAIIPABJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C APYTUMHU
YJICHAMH KOMAaH/Ibl;

OLICHMBATh KaY€CTBO CBOETO BKJIaJa B OOLIUI POIYKT MO KPUTEPHUSIM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

BBISIBJISTH MPOOJIEMBI B )KMU3HEHHBIX M YU€OHBIX CUTYALUsIX, TPEOYIOMHUX
JUIS pelieHns (U3nUecKux 3HaHU;

OPUEHTUPOBATHCS B PA3IMUHBIX MOIX0JaX MPUHATHS PEIICHUI
(MHAMBUAYaATbHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHSATUE PEILICHUM
TpynIom);

CaMOCTOSITENIEHO COCTABJIATH AJITOPUTM PELIeHUs] PU3NYECKOM 3a1auul MU
IJIaHa MCCIIEIOBAaHUs C YYETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijiaraeMble BAPUAHTHI pEIICHUM;
JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTyallMy U NpeJiararh IJ1aH €€ U3MEHEHUS;
OOBSACHATH MPUYUHBI JOCTHKEHUSI (HETOCTHXKEHMSI) pe3yIbTaTOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTBH KOPPEKTHUBBI B IESITEIILHOCTD (B TOM YUCJIE B XOJ BBIITOJTHEHUS
(bu3MYECKOro HCCAeA0BaHUS WM MTPOEKTa) HA OCHOBE HOBBIX
0OCTOATENHCTB, U3MEHUBIIIUXCS CUTYaI[Uil, yCTAHOBICHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YNbTATa LEJIN U YCIOBUSIM;

CTaBUTH ce€0s1 HA MECTO JIPYTOro YeJIOBEKa B XOJI€ CIIOpa WU AUCKYCCUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYroro;



e TpHU3HABaTh CBOE MPABO HA OLIMOKY MPH PEIICHUN (HU3NMUECKUX 3a7a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHiry oO0y4yeHus: B 7 Kiaacce npeIMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIIUXCSI YMEHMUIA:

e HCIOJb30BAThH MOHATHUS: (PU3NYECKUE U XUMUYECKUE SBIICHUS,
HaOII0/IEHUE, SKCIIEPUMEHT, MOJIE€JIb, TUTIOTE3a, EAMHUIIBI (PU3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arpEraTHbIE COCTOSIHUSI BEIIeCTBa (TBEPIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHUUYECKOE JIBUYKEHUE (PaBHOMEPHOE,
HEPaBHOMEPHOE, MPSIMOJIIMHENHOE), TPAEKTOPHUsL, PAaBHOJACHCTBYIOIIAs
cuia, nepopmarus (ynpyras, mjiacTuueckas), HeBECOMOCTb,
COOOIIAIOIINECS COCYABL;

e paznuyath siBeHUs (AU dy3us, TEMIOBOE IBUKEHNE YACTHUIL BEIIECTBA,
PAaBHOMEPHOE JIBUKEHUE, HEPABHOMEPHOE ABUKEHUE, HHEPLIUS,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPBIX TEJI C 3aKPEIJIEHHON OCHIO
BpalleHus, epeaya AaBJIeHNs TBEPIBIMU TeJIaMU, KUAKOCTIMU U
razamu, atMoc(epHOE aBJICHUE, TUIABaHUE Tell, IPEBPAILCHUS
MEXaHUYECKOM 3HEPTHH) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE;

e pAacloO3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SBIICHUHN B
OKpPYXaIOILlEM MUPE, B TOM YUCIEe PU3NYECKUE SBJICHUS B IPUPOJIE:
MPUMEPDI ABMKEHUS C PA3IMUHBIMU CKOPOCTSMHM B KUBOU U HEKUBOUN
IIPUPOAE, NEHCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE, BIIUSTHUE
aTMoc(epHOro JaBjiIeHUs Ha )KMBOW OpraHU3M, IJIaBaHUE pbIO, pbluari B
TeJIe YeI0BEeKa, IMIPU 3TOM NEPEBOIUTH NMPAKTUUECKYIO 3a7a4y B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

e ONUCHIBaTh U3YUCHHBIC CBOMCTBA TEN U (PU3UUYECKUE SIBICHUS, UCTIOJb3YS
duznyeckue BeIMuuHbI (Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMs,
yTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC
Tesa, CUjia TPeHHUsl, 1aBjieHue (TBEPAOTo Tena, )KUJIKOCTH, Ta3a),
BBITAJIKMBAIOIIAS CUJIA, MEXaHU4YecKasi paboTa, MOILIHOCTb, IJIEHO CHJIBI,
MOMEHT CHJIbI, KO3()(PUIIMEHT MOJIE3HOTO NEUCTBUS MEXaHU3MOB,
KHMHETHYECKasl U NOTEHLUUAJIbHAS SHEPTHsl ), TPU OMUCAHUH [TPABUIILHO
TPAKTOBATh (PU3MUECKUI CMBICI UCTIOTIb3YyEMbIX BEIUYUH, UX
0003HaYEHUs U €AUHUIBI PU3NYECKUX BETUYHH, HAXOAUTh (POPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO PU3UUYECKYIO BEJIMUYMHY C IPYTUMU BEJIMYUHAMH,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKUE SIBICHUS U MPOLIECCHI,
UCIIOJIB3Y MPaBuUia CIOKEHUS CU (BAOJIb OAHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIo paBHOBecHs pbiyara (0J10Ka),
«30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM
HHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH PU3NUECKHUE SIBICHHUSA, TIPOLIECCH M CBOWCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CUTyallui IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBIISATD IPUYMHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHHE U3 1—2
JIOTHYECKHX IIaroB ¢ ONMOPOoH Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peuIaTh pacy€THbBIC 3a]1a4d B 1—2 MEWCTBUS, UCIIOb3Ys 3aKOHbBI U
(dopMyIibl, CB3BIBaIOIINE (PU3MUECKHUE BETMUMHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 33]]a4 3alUChIBAaTh KPATKOE YCIOBUE, MTOICTABIATh (PU3NYECKUE
BEJIMYUHBI B POPMYJIBI U IPOBOAUTH PACUETHI, HAXOIUThH CITPABOYHbIE
JTAaHHBIE, HEOOXOAUMBIE JIJIsl PELICHU 3a/1a4, OLICHUBATh PEATUCTUYHOCTD
MOJTY4YEHHOU (PU3UUECKOI BETUYUHBI;

pacrno3HaBaTh NPOOIEMbl, KOTOPbIE MOYXHO PEIINUThH IPU MOMOLIH
($u3NYECKUX METO/I0B, B ONMCAHUU MCCIIE0BAaHUS BbIIEIATh POBEPSIEMOE
Npeanojoxkenue (TunoTesy), pa3indaTh U UHTEPIPETUPOBATH
MOJIyYeHHBIA PE3YNbTAT, HAXOAUTh OIIMOKHU B XOJI€ OIbITA, IE€TaTh
BBIBOJIBI IO €70 pE3yJIbTaTaM;

IPOBOUTH OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBJICHUM UITH
(bu3NYeCcKuX CBOMCTB Tel: (HOPMYIUPOBATH MPOBEPSEMbIE
MPEANOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PY1I0BaHNU,
3aMMChIBATH XOJ ONBITA U (POPMYIMPOBATH BHIBOIBI;

BBIIIOJIHATH MPSIMBIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MACCHI TEJA,
00BbEMa, CHIIBI M TEMITEPATYPhI C UCTIOIb30BAHUEM aHATIOTOBBIX U
M(POBBIX TPUOOPOB, 3aTUCHIBATH TOKA3aHUSI PUOOPOB C YUETOM
3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MIPOBOAUTH UCCIICOBAHUE 3aBUCUMOCTH OJTHOM (PU3HUECKON BEIUUHUHBI OT
JPYrOM C UCIOJIB30BAaHUEM IPSMBIX U3MEPEHUI (3aBUCUMOCTH MyTH
PaBHOMEPHO JBHKYILETOCS TeJla OT BPEMEHU JIBHKEHHUSI TEJIa, CUIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CHUJIbI TPEHUS OT IUIOMIAIU COIPUKOCHOBEHUS TeJl, CUIIbI
YOPYTOCTH OT YJUIMHEHUS PYKUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YaCcTH T€JIa U OT IUIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT TIyOMHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUN
IJIaBaHuUs TEJ, YCIOBHUM paBHOBECHsI pbluara U 0JIOKOB), y4aCTBOBATh B



TUTAHUPOBAHUH Y4eOHOTO UCCIIeIOBaHUs, COOMPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHUS, CIIEYys MPEATI0KEHHOMY TUIaHy, (GUKCHPOBATH
pe3yabTaThl MOYUYEHHOUN 3aBUCUMOCTH (PU3UYECKUX BETUYHH B BUJIC
MPEIOKEHHBIX TaOIUI ¥ TpadUKOB, JIeTIaTh BHIBOBI IO pe3yabTaTaM
UCCJIeI0BAHNUS,

MIPOBOIUTH KOCBEHHBIE U3MEpPEHUS GPU3NUECKUX BEIUYHUH (TIIIOTHOCTD
BEIIECTBA KUAKOCTU U TBEPIOTO TeJa, Crjla TPEHHS CKOJIbKCHHUS,
JaBJICHUE BO3/TyXa, BHITAIIKMBAIOIIAS CHUJIA, ICUCTBYIOIIAs Ha
NOTPYKEHHOE B KUAKOCTH TEJIO, KOYPPUIIMEHT MOJIE3HOTO NEUCTBUS
IPOCTBIX MEXAHU3MOB), CIEAYS NPEII0KEHHON HHCTPYKIUU: TIPU
BBITIOJTHEHUH U3MEPEHUI COOMPaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY H
BBIUHCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

cOO0JII0/1aTh MIpaBUJIa TEXHUKHU 0€30IaCHOCTH MPH paboTe ¢ 1adopaTOPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIUIIBI JEHCTBHUS MPUOOPOB U TEXHUUYECKUX YCTPOHCTB:
BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETP,
phIYar, MOJBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKTepu30BaTh MPUHIUIBI AEHUCTBHSI U3YUEHHBIX TPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HA MX ONMUCAHUS (B TOM YHUCIIE:
MOJIIIUITHAKH, YCTPOMCTBO BOAOMPOBOAA, THIPABIMYECKUHN TIpecc,
MaHOMETp, BBICOTOMED, TOPIITHEBON HACOC, APEOMETP ), UCIIOJIb3YS 3HAHUS
O CBOMCTBaX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

IPUBOJUTH MPUMEPHI (HAXOIUTh HHPOPMALIIO O TPUMEPaX)
MPAKTHYECKOTO UCTIOIh30BaHUS (PU3NUECKUX 3HAHUN B TTOBCETHEBHOMN
KU3HU JJ1s1 o0ecrieueHns 0€30MacHOCTH MPH O0paIleHUH ¢ TprudopaMu 1
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKPY’KaloIlEeH cpee;

OCYUIECTBJISATH OTOOP UCTOYHUKOB MH(popMmanuu B UHTepHETE B
COOTBETCTBHH C 33JJaHHBIM ITOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIITNXCS
3HAaHUU U MyTEM CpaBHEHUS PA3IMYHBIX HICTOYHUKOB BBIJCIIATh
uH(pOpMaIIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOI HITH MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIOJTb30BATh TIPY BHITIOJTHEHUH YUY€OHBIX 3aJaHUA HAyYHO--TIOMYJISIPHYIO
JIUTEPATYypy HU3UYECKOTO CONEePKAHUS, CIIPABOYHBIE MaTepUAIIbI,
pecypcsl cetu UHTepHeT, BiaieTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHUE MMCbMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 MCTOYHHUKOB MH(GOpMALIK (PU3UUECKOTO COACPKAHUS, B TOM



qucie myOaruyHo JenaTh KpaTKUE COOOIIEHHS O pe3yIbTaTax MPOEeKTOB
WIN y4eOHBIX UCCIEA0BAaHUM, IPU 3TOM TPAMOTHO HUCIIOJIb30BATh
W3YYCHHBII MOHATUIHBIN anmapat Kypca GU3UKH, COPOBOXKIATH
BBICTYIICHUE ITPE3CHTALNEH;

IIPU BBIIOJHEHUH Y4€OHBIX IPOEKTOB U UCCIIET0BAHUMN pacIpelesaTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C MTOCTABICHHBIMU 3a/Ia4aMH,
CJIEIUTH 34 BBINIOJHEHHUEM IUIaHA ACHUCTBUM, aICKBATHO OLICHUBATH
COOCTBEHHBIN BKJIAJ] B IEATEIBHOCTD TPYIIIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K koHIy 00yueHnus B 8 Ki1acce rnpeiMEeTHbIE PE3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCTIOJIb30BaTh TOHATHS: Macca M pa3Mepbl MOJIEKYII, TETUIOBOE IBUYKEHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HbIe Tena, HACHIIIICHHBIN U HEHACBIIICHHBIN Tap, BIAXKHOCTh
BO3/yXa, TEMIIEpaTypa, BHYTPEHHsIS YHEPTHs, TETIJIOBOM JBUTATEINb,
3JIEMEHTAPHBIN IEKTPHUUECKUN 3apsi, SJICKTPUUECKOE MOJIe, TPOBOTHUKH
U TURJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUI TOK, MATHUTHOE T0JIE;
pasnuyaTh SBJIEHUS (TETIOBOE paCIIMPEHUE U C)KaTue, TeIuionepeaaya,
TEIJIOBOE pPaBHOBECHE, CMAaYMBaHUE, KAMWUISIPHBIC SBJICHUS, UCTIApEHUE,
KOHJICHCaIus, TJIaBJIeHUe, KpucTauin3anus (0TBep/ieBaHue), KUTICHUE,
Terutonepeaava (TerIonpoOBOIHOCTh, KOHBEKIIHS, U3ITyUEHHUE),
3IIEKTpHU3aLUs TeJN, B3aUMOCHCTBHE 3apsAI0B, JEHCTBUS SJIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHUE, B3AUMO/IEHCTBUE MAarHUTOB, JICHUCTBUE
MarHMTHOTO MOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS WHITYKIIHS)
M0 OMMCAHMIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacno3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SBJICHUN B
OKpY>KaloIlleM MUpE, B TOM Yuciie (pU3nuecKue sSBJICHUS B IPUPOIE:
MOBEPXHOCTHOE HATSHKCHHE U KalMJUIAPHBIC SIBIICHUS B TIPUPOJIE,
KPUCTAILIBI B IpHUpoie, n3nydenne CoiHIla, 3aMep3aHne BOI0EMOB,
MoOpckue Opu3bl, 00pa30BaHKUE POCHI, TYMaHa, UHES, CHETa, dJIEKTPUUYECKUE
SBJICHUSI B aTMOC(]epe, DIEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE
noJie 3eMiTH, Ipeiid MOoI0COB, POJIb MATHUTHOTO TIOJIS JJIs )KU3HHU HA
3emiie, MOJSIPHOE CUSIHUE, TIPY ATOM TIEPEBOUTH MPAKTUIECKYIO 3a/1a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKU) (PU3UUECKUX
SIBIICHUH;

OTMHCHIBATHh U3yUYEHHBIE CBOMCTBA TN U (PU3UIECKUE SIBIICHUS, UCTIOIB3YSI
bu3nYecKue BeIMYUHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTUS, KOJTUIECTBO
TEIJIOTHI, YJeIbHas TEIUIOEMKOCTD BEILIECTBA, Y/AENIbHAS TEIIOTa



IUIaBJICHUS, YAEIbHAs TEIIOTa NapooOpa3oBaHusl, yAEIbHAS TEIIOTa
CTOpaHUs TOILTUBA, KO3()PHUIIMEHT MOJIE3HOTO NEUCTBUS TEIIOBOM
MalIuHbl, OTHOCUTEIbHAS BJIAXKHOCTh BO3/yXa, JIEKTPUUYECKHUM 3apsi,
CHJIA TOKA, MIEKTPUUECKOE HAIIPSIKEHUE, COIIPOTUBIICHUE IPOBOIHMKA,
yII€JIbHOE CONPOTUBIICHUE BEIIECTBA, pA00OTa U MOILIHOCTH
AIEKTPUYECKOr0 TOKA), IPU OMKUCAHUH MTPABUIILHO TPAKTOBATh
(bu3HYECKU CMBICI UCTIONB3YEMbIX BETUYUH, 0003HAUCHUS U €TUHUIIBI
(u3nYECKUX BEIMYMH, HAXOAUTH (POPMYIIbI, CBS3BIBAOIIUE TAHHYIO
(U3NYECKYIO BEIMUUHY C APYTUMHU BEJIMYNHAMU, CTPOUTH IpaUuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTEpHU30BaTh CBOMCTBA Te, (PU3NYECKUE SBJICHUS U MIPOLIECCHI,
UCITIOJIb3YsI OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO--KMHETHYECKOW TEOPHH
CTPOEHMSI BEILIECTBA, IPUHIUI CYNEPIIO3ULIUH TOJIEH (Ha KaYeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHHUsI 3aps/a, 3akoH OMa JuIsl ydacTKa Lelu, 3aK0H
JIxoynsa—Jlenna, 3ak0H COXpaHEHUSI SHEPTUH, IIPU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alIMChIBATh €0 MaTEMATUYECKOE
BBIPAKEHHUE;

OOBSICHATH (PU3NYECKHE MPOLIECCH] U CBOMCTBA TEJl, B TOM YUCJIE U B
KOHTEKCTE CUTyalluii IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISABISATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0OBICHEHHE U3 1—2 JIOrMYecKuX
11aroB ¢ onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUH,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

penaTh pacyéTHeIE 3a1a4d B 2—3 NEHCTBUS, UCIIONIb3YsI 3AKOHBI U
(dbopMyIibl, CBsI3bIBaIOIINE (PU3HMUECKHUE BETMUMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 33J]a41 3alIMCBhIBaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK
JAHHBIX U1l peUIeHUs 3a/1a4M, BBIOUPAaTh 3aKOHBI U (POPMYJIBI,
HEOOXOMMbIE AJIs €€ pelIeHHsl, IPOBOAUTh Pacu€Thl U CPABHUBATD
MOJTy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTaHHBIMH;
pacno3HaBath MPoOJIEMbI, KOTOPbIE MOKHO PELIUTH MPU MOMOILU
(bU3MYECKUX METOJIOB, UCTIOIb3YSl OMMCAHUE UCCIIEIOBAHNUS, BBIACIIATh
IPOBEPSEMOE MPEANOII0KEHHUE, OIIEHUBATH MPABUIILHOCTH MOPSIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

IPOBOAUTD OMBITHI [0 HAOIIOACHUIO (PU3NUECKHUX SBICHUMN UITH
(bu3MYEeCKUX CBOWCTB TeN (KaWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JJaBJICHUS
BO3/lyXa OT €ro 00bEMa, TEMIEPATyphl, CKOPOCTH MPOLIECCa OCTHIBAHUS U
HarpeBaHus IPU U3TYUYCHUH OT LIBETA U3JIyYarollen (MOoriomaronieil)
MIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIIEPATYPhI )KUIKOCTH U
IUIOIIAAHN €€ MOBEPXHOCTH, ANEKTPHU3ALUs TEN U B3aUMOJECICTBUE
IEKTPUYECKUX 3aps10B, B3aUMOICHCTBUE IOCTOSIHHBIX MarHUTOB,



BU3YyaJIM3alisl MATHUTHBIX MOJIEH MOCTOSSHHBIX MArHUTOB, I1EUCTBUS
MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUTATENsI TOCTOSHHOTO TOKA): (hOPMYIUPOBAThH
IpOBEpsiEMbIE IPEIION0KEHNUS, COOUPATh YCTAHOBKY U3 IIPEJI0AKEHHOTO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJBI;
BBIIIOJIHATH MPSMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON
BJIQYKHOCTH BO3/1yXa, CHJIbI TOKA, HAIIPSIKEHUS C UCIIOJIb30BAaHUEM
aHaJIOTOBBIX IPUOOPOB U JaTYUKOB (PU3NUECKUX BEIUYMH, CPABHUBATD
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON a0COJIFOTHOM MOTPEIIHOCTH;
IPOBOJIUTH UCCIIEOBAaHUE 3aBUCUMOCTU OJJHOM (pU3MUECKON BEIUYUHBI OT
JIPYTOM C UCTIOIB30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD
CONMPOTHUBJIEHUS! IPOBOJHUKA OT €r0 JJIMHBI, IUIOIIA/IA TONIEPEUHOTO
CEYEHMS U YAECIBHOTO COITPOTHUBIICHHUS BEIIECTBA IPOBOAHUKA, CHUIIBI TOKA,
UIYIIEro Yepe3 IPOBOJHUK, OT HANPSKEHUS HA ITPOBOJIHUKE,
MCCJIEI0BAHKE MTOCIEI0BATEIBLHOTO U NapAJIEIbBHOIO COEANHEHUI
IIPOBOJIHUKOB): IJIAHUPOBATh HCCIIEJOBaHUE, COOMPATh YCTAHOBKY U
BBINIOJIHATh U3MEPEHUS, CIIETys TIPEIJIOKEHHOMY IJIaHy, (PUKCHUPOBATH
pe3yJIbTaThl OJIYYEHHON 3aBUCUMOCTH B BU/JIE TaOJIMIl U IpaUKOB,
JieaTh BBIBOJIBI 10 PE3YJIBTATAM MCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BETUUMH (yAeNIbHAs
TEMJI0EMKOCTh BEIIECTBA, COMPOTUBIIEHHE MPOBOIHUKA, padoTa U
MOIIHOCTb 3JEKTPUUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUs], COOMpaATh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAYS MPEIIOKEHHON HHCTPYKLIUHN, U
BBIYMCIIATH 3HAUECHUE BEJIMYNHBI;

coOJII01aTh NTpaBUiia TEXHUKHU 0€30MMaCHOCTH NpH padboTe ¢ 1ad0paTopHbIM
o0opy10BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS U3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HA UX OMUCAHUSA (B TOM YHUCIIE:
CUCTEMa OTOIUJICHUS IOMOB, TUTPOMETp, TapoBasi TypOUHA, aMIiepMeETp,
BOJIBTMETP, CYETUUK DIIEKTPUUECKON IHEPTUH, IIEKTPOOCBETUTEIbHbBIE
npUOOPHI, HArpeBaTeNbHbIE IEKTPONPUOOPHI (TPUMEPDI), INEKTPUUECKUE
NPENOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOIBUTaTENb IOCTOSHHOTO TOKA),
UCIIOJIB3YS 3HAHUS O CBOMCTBAaX (PU3MUECKUX SIBJICHUN U HEOOXOAUMbIE
bu3nyecKue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIIbHBIE
npuOOpHI IO CXeMaM M CXEMaTHYHBIM PUCYHKaM (KUIAKOCTHBIH
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI AIEKTPHUECKUX



LeMnel ¢ NoCIe0BaTEIbHBIM U apaJIEIbHBIM COEJUHEHUEM DIIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX LIETIEH;

e MPUBOAUTH NPUMEPHI (HAXOAUTHh HHPOPMALIUIO O TPUMEPAX )
MPAKTUYECKOTO UCIIOJIb30BaHUs (PU3NYECKUX 3HAHUN B TOBCETHEBHOM
YKU3HU ISl 00ecTieueHus1 0€30ITaCHOCTH MPU 0O0paIleHUuH ¢ TPUOOpaMu U
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHUS 310POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOT0 MTOBEAEHUS B OKPY KAIOILIEH CpEE;

e OCYILECTBIATH MOUCK UHPOPMAIUU (HPU3UUECKOTO COJIEPKAHUS B
HNHuTepHeTe, HA OCHOBE UMEIOIIMXCS 3HAHUM U IMTyTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIIEISATH HHPOPMAIUIO, KOTOPAst
ABJIIETCS] IPOTUBOPEUYNBOM MUIIM MOKET OBITh HETOCTOBEPHOM;

e HCIOJb30BATH MPU BBHINOJHEHUHU YUYE€OHBIX 33/IaHU HAYYHO--TTOMYJISIPHYIO
JAUTEpaTypy (PU3NUECKOro COJIepKaHus, CPaBOYHbIE MaTEpUAIbI,
pecypcesbl cetu MIHTepHET, BIaaeTh NpruéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOIICHMS,
000611as1 UHPOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUUECKOTO
COJIEpKaHUsl, B TOM YKCJIE MMyOJUYHO IPEACTABISATh PE3YIbTaThl
IIPOEKTHOM MJIM UCCIIEI0OBATEIbCKOM AEATENBHOCTH, IPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh U3YUYEHHBI MOHATUHHBIN annapat Kypca GU3HKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALINEH;

e IIPU BHINOJHEHUH YUEOHBIX IPOEKTOB U HUCCIEA0BaHUN (PU3NYECKUX
IPOLIECCOB pacHpeeaTh 00s13aHHOCTHU B IPYIIIE B COOTBETCTBUU C
NOCTaBJICHHBIMU 33JJa4aMH, CJIEIUTh 3@ BHIMOJIHEHUEM IUIaHA JEHCTBUM U
KOPPEKTUPOBATH €r0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKJIA] B
JeSATEeIbHOCTh TPYIIIbI, BRICTPAUBATh KOMMYHUKATUBHOE B3aMOJICHCTBHE,
IPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIity 00ydyenust B 9 kjacce rnpeMeTHbIe pe3yJibTaThl HA 6a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCIOJb30BATH MOHATHUS: CUCTEMA OTCUETA, MaTepUaIbHas TOUKA,
TPaeKTOPHsI, OTHOCUTEIbHOCTh MEXaHUYECKOTO JABMXKEHHUS, iepopmanus
(ympyrasi, miacTu4eckasi), TpeHHe, ICHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTbH U MEperpy3Ku, IEeHTP TSHKECTH, a0COIIOTHO TBEPOE TEIO,
HEHTP TSHKECTU TBEPIOTO TeJla, pABHOBECHE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, UHPPA3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJja 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U 1aJIbHO30PKOCTb,
CHEKTPbI UCITyCKaHUS U TIOTJIONIeHUS, alnb(a-, 6eTa- 1 raMMa-u3IydeHus,
W30TOIBL, SIIEPHAS] SJHEPIETUKA;



pasnyath sIBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEITHOE
JBIDKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHHE, CBOOOTHOE
MaJICHUE TEJI, PABHOMEPHOE JBMKEHUE MO OKPYKHOCTH, B3AUMOJECHUCTBUE
TeJl, peaKTUBHOE JIBHKEHHUE, KoJie0aTeIbHOe JBIKCHHE (3aTyXarolue U
BBIHYKJICHHBIE KOJIeOaHHs), PE30HAHC, BOJIHOBOE JIBH)KCHHUE, OTPAKCHHE
3BYKQa, IPSIMOJIMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE U MPEIIOMIICHUE
CBETa, TOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHne OEI0ro cBeTa B
CIIEKTp M CJI0OKEHHUE CIIEKTPaIbHbBIX IIBETOB, TUCIIEPCUS CBETA,
€CTECTBEHHAs PaIMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEUYATOTO CIIEKTPa
W3JIYYCHHS ) 10 OTTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (DU3NYECKUX SIBJICHUU B
OKpY’KaroIieM MHpe (B TOM unciie GU3ndecKue sIBICHHS B IIPUPOJIC:
MIPUJIMBBI M OTJIMBBI, ABMKEHUE TUIaHET COJIHEYHON CUCTEMBI, PEAaKTUBHOE
JIBUKEHHE )KUBBIX OPTaHU3MOB, BOCIIPUATHUE 3BYKOB )KUBOTHBIMH,
3eMJIETPACEHUE, CEICMUYECKUE BOJIHBI, IIyHAMU, X0, [IBETA TEI,
ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTMUYECKOe JEHCTBUE BUIUMOTO,
yIbTPahUOIECTOBOTO U PEHTICHOBCKOTO U3TyYCHUH, €CTECTBEHHBIN
paaruoaKkTUBHBIN (DOH, KOCMHUYECKHE JIYIH, PaIMOAKTUBHOE U3TyUYCHHE
MPUPOIHBIX MUHEPAJIOB, ICMCTBUE PAIMOAKTUBHBIX U3JIYUYCHUHN Ha
OpraHu3M YeJIOBEKA), TPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NUECKUX
SIBIICHUI;

OMMCHIBATh U3yUYCHHBIC CBOMCTBA TEN U (DU3NUYCSCKUE SIBIICHUS, HCIIOJIb3YS
dbuznyeckre BeTUYUHBI (CpEIHSISl 1 MTHOBEHHAsI CKOPOCTh Teja NpH
HEPABHOMEPHOM JIBW)KEHUHU, YCKOPEHUE, IEPEMEILICHUE, TTYTh, YIJI0Bas
CKOpPOCTb, CUJIA TPEHHUS, CUJIA YIIPYTOCTH, CUJIA TSHKECTH, YCKOPEHUE
CBOOOTHOTO TA/ICHMSI, BEC TeJa, UMITYJILC TeJa, UMITYJIhC CHIIBI,
MeXaHH4YecKas paboTa U MOIIHOCTh, MOTCHIIMAIbHAS SHEPTUs Tea,
MOJHATOrO HaJl MOBEPXHOCTHIO 36MJIU, ITOTCHIIMAIIbHASL SHEPTHUS CKATOU
MPYKUHbI, KHHETUYECKAsl SHEPTHUsl, OJIHASI MEXaHUYECKas YDHEPT U,
MEePHUOJT U 9acTOTa KOJeOaHUd, JUTMHA BOJHBI, TPOMKOCTD 3BYyKa U BHICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTe/b MPEJIOMIICHUS CPE/Ibl), TPH ONMUCAHUU
MPaBUWIBHO TPAKTOBATh (DU3NUYECKUN CMBICI UCIIOJIB3YEMbIX BEJIUYHH,
0003Ha4YCHUS U €TUHULIBI (PU3UUECKUX BETUYUH, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIONTUE TAHHYIO (PU3UUECKYIO BEIMUYMHY C IPYTUMHU BETMINHAMH,
CTPOUTH TpahrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEPU30BaTh CBOMCTBA TN, (PU3NUYECKUE SBICHUS U MPOIIECCHI,
MCMOJIb3Ys 3aKOH COXPAHEHUS SHEPTUHU, 3aKOH BCEMUPHOIO TATOTEHUS,



MPUHLIUI CYTIEPIO3UINH CUJI, IPUHIIUIT OTHOCUTENBHOCTH [ anures,
3akoHbl HbI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOHBI OTPAKEHUS U
MPETIOMJICHUS CBETA, 3aKOHBI COXPaHEHUS 3apsA0BOTO M MAaCCOBOTO UMCEN
IPU AJEPHBIX PEAKLUAX, IPU 3TOM JaBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUUECKOE BBIPAXKECHHUE;

OOBSCHATH (PU3NYECKHUE MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCJIE U B
KOHTEKCTE CUTYaIlHi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISABIATD
IPUYUHHO--CJIEICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3
JIOTHYECKHX I1aroB ¢ ONOPON Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a/1a9 (OMMUPAIOIIHAECS Ha CUCTEMY U3 2—3
YpaBHEHUH ), HCTIOJb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHAJIN3a YCJIOBHUS 33J]a4uM 3allMChIBaTh KPaTKoe
YCIIOBUE, BBISBIIATH HEJOCTAIOIINE WM U30BITOYHBIE JAHHBIE, BHIOMPATh
3aKOHBI U (POPMYITBI, HEOOXOAUMBIE JIJISl PEIICHUS, TPOBOJAUTH PACUETHI U
OLICHWBATh PEATTUCTUYHOCTD MOJYICHHOTO 3HAYCHHS (PH3NIECKON
BEJIMYMHBI,

pacrno3HaBaTh NPOOIEMbl, KOTOPbIE MOYXHO PEIINUThH IPU MOMOLIH
($u3NYECKUX METO/I0B, UCIOIb3Ys OUCAHUE UCCIIeI0BAaHUS, BBIICIATD
IPOBEPSEMOE MIPEINOI0KEHNE, OLIEHUBATH IPABIIILHOCTD MOPSAIKA
MIPOBEJICHUS UCCIIEIOBAHMS, IeTIaTh BBIBOJIbI, MHTEPIIPETUPOBATh
pe3yJbTaThl HAOIIOIEHUH U ONIBITOB;

IPOBOUTH OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBJICHUM UITH
(duznyecKkux CBOMCTB Tel (M3yueHue BToporo 3akoHa HeloToHa, 3aKoHa
COXpPaHEHUs YHEPTHH, 3aBUCUMOCTH TIepro/ia KoieOaHu MpPy>KUHHOTO
MasiTHUKa OT MacChl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MAJIBIX KOJICOaHUM, MPSIMOJIMHEMHOE paclpOCTpaHEHUE CBETA,
pasioxeHue 0eoro CBeTa B CIEeKTP, U3yUYEeHHUE CBOMCTB U300paKEeHUs B
TUTOCKOM 3€pKaJie U CBOMCTB M300paKEHUS MMpeMETa B COOUparoIiei
JWH3E, HAOIIOICHNE CIUIONIHBIX U THHEWUYATHIX CTIEKTPOB U3ITYUCHHS):
CaMOCTOATENLHO COOMpPaTh YCTAHOBKY M3 U30BITOYHOTO HA0Opa
000py10BaHUs, OMUCHIBATH X0/l OTbITA U €r0 Pe3yIbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MIPOBOUTH MTPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHUH, OTIPEICIISIS
CpelHee 3HaU€HUE U3MepsieMON BeTMUMHBI ((POKYCHOE paccTOsHUE
coOuparolei JTMH3b1), 000CHOBBIBATH BEIOOP CIIOCO0A N3MEPEHHUS
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTD UCCIIEOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BETUUHH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHU



IIPU PaBHOYCKOPEHHOM JIBUKEHHUH 0€3 HayalbHOW CKOPOCTH, IEPUOIA
KOJIEOaHUI MaTeMaTUYECKOT0 MAasITHUKA OT JTMHBI HUTH, 3aBUCUMOCTH
yria OTpa)KEeHUs CBETa OT yIJia MaJCHUsS U yTria MPEeJIOMIICHHS OT yriia
NaJICHNs): IUIAHUPOBATh UCCIIEI0BAaHUE, CAMOCTOSTEIBHO COOMPATH
YCTaHOBKY, (PMKCHUPOBATH PE3YJIbTaThl OJyUYEHHON 3aBUCMOCTH
buznyeCKUX BEIWYHH B BUJIE TAOIUI] U TpaUKOB, J€NIaTh BBIBOIBI O
pe3yabTaTaM HCCIeA0BaHNUS;

IPOBOJNUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIIMYHUH (CpEIHsA
CKOpPOCTb U YCKOPEHUE TeJla MPU PABHOYCKOPEHHOM JIBUKECHUH,
yCKOpeHue CBOOOIHOTO MaJieHus, )KECTKOCTh NPY>KUHBI, KO3 PUIIMEHT
TPEHUSI CKOJIBKEHHUS, MEXaHUYECKask padoTa U MOIIHOCTb, YaCTOTA U
nepuoj KoaebaHnit MaTeMaTUYECKOTO U MIPYKUHHOTO MasTHUKOB,
OINTUYECKasi CHJIa COOMPAIOIIEH JIUH3bI, PaJUOAKTUBHBIN (OH):
IUTAHUPOBATh U3MEPEHUS, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJHATH U3MEPEHUS, CIETYS MPEAT0KEHHON NHCTPYKIINU, BEIYUCISTH
3Ha4YCHHE BEIMYMHBI H aHAJTM3UPOBAThH MOTyUYEHHBIE PE3yIbTAThI C YIETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHU;

COOJTI0IaTh TIPaBUiIa TEXHUKH 0€30MMaCHOCTH TIpH padboTe ¢ 1ab0paTopHbIM
o0opy1I0BaHUEM;

pasnnyaTh OCHOBHBIC MMPU3HAKHA W3YYCHHBIX (DU3MUECKUX MOJIEIICH:
MaTepuagbHas TOUYKa, a0COIOTHO TBEPOE TENO, TOUCUHBI HCTOUYHUK
CBETa, Jy4, TOHKas JIMH3a, [IJITaHeTapHasi MOJIEJIb aTOMa, HYKJIOHHAs
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIIBI AEHUCTBHSI U3YUEHHBIX PUOOPOB U
TEXHUUYECKUX YCTPONCTB C OMOPOI Ha UX OMHUCAHUA (B TOM YHCIIE:
CTIUIOMETP, TaTYMKH TOJIOKEHUS, PACCTOSHUS U YCKOPCHHMSI, paKeTa,
9XO0JIOT, OUKH, IEPUCKOT, (hoTOoaIMapar, ONTUYECKUE CBETOBOIDI,
CHEKTPOCKOI, TO3UMETP, KaMepa BuiibcoHa), HCIOb3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUN U HEOOXOuMBbIe (hU3NYECKUE
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI U CXeMAaTUYHbIC PUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, N3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHUYECKHUX MPOIECCOB
IPU pPEIIeHNH Y4eOHO--TIPAaKTUYECKUX 3a]1a4, ONTHUECKHUE CXEMBbI JIJIs
MOCTPOEHUS N300PAKEHUI B MJIOCKOM 3€pKajie U COOMpAarolleH JIMH3E;
IPUBOJUTH MPUMEPHI (HAXOIUTh UHPOPMALIUIO O IPUMEPaxX)
MPAKTHYECKOTO UCTOIb30BaHUS (PU3NUECKUX 3HAHUN B TOBCETHEBHOMN
KU3HU JJ1s1 o0ecnieueHns 0€30MacHOCTH MPHU O0pallieHHH ¢ mprudopaMu U
TEXHUYECKUMHU yCTPOUCTBAMHU, COXPAHEHUS 3/I0POBbS U COOTIOICHHUS
HOPM KOJIOTUYECKOTO MOBEJEHHSI B OKPYIKAIOLLEH CPEIE;



OCYIIECTBIIATH TOUCK MH(GOpMAITK GU3HIECKOTO COACPKaHUS B
HuTepHeTe, caMoCTOATENHHO (POPMYIHPYs TOUCKOBBIN 3aMpOC, HAXOAUTh
MyTH OTPEACIICHUS TOCTOBEPHOCTH MOJTYICHHON HH(OpPMAITMU Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTEILHBIX NICTOYHHUKOB,

UCTIOJIb30BaTh TPY BHITIOJTHEHUH YI€OHBIX 3aJaHU HAyYHO--TIOMYJISIPHYIO
JTUTEPATYPy HGU3UIECKOTO COMEPKAHUS, CIIPABOYHBIC MaTePUAIIBI,
pecypchl cetn IHTepHET, BiIaeTh MpUEMaMi KOHCTICKTUPOBAHHMS TEKCTa,
npeoOpazoBaHus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U YCTHBIE COOOITICHHSI HA OCHOBE
uH(OpPMAIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COJICPIKaHMUSI,
MyOJIUYIHO MPEACTABISITH PE3YyIbTAThI MPOSKTHON WM UCCIIEA0BATEIIbCKOM
NEeSATETLHOCTH, TIPU 3TOM I'PaMOTHO MCTOJB30BaTh N3yICHHBIN
MOHSATUIHBIN anmapaTt u3y4aemMoro pasjeina GU3UKU U COMPOBOXKIAThH
BBICTYIUICHUE TIPE3CHTALUEH ¢ yUETOM OCOOEHHOCTEHN ay IuTOpUn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsmn4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
IS T HayIa © HpHpoe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTRd https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAMITICCIOT ABIDICHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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
bubmuoreka [JOK

33 Cuuna. Baget o 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Alaprertue xatxoCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
43 ATMochepHOe AaBiICHHe 0 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
>3 Mexattireckas oneprits 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PesepBHOoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DIIEKTpUYECKHE 3apsibl. 3apsyKEHHbIE TeJla 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 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 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B % 20 1 3
SAUMOICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaHu s https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasuery 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuoreka [JOK
5.1 Hcnyckanue u norjioneHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> (CTpoeHiie ATOMHOTO 1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: a 7 1
>3 FICPHBIC PEaititii https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 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




IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC
Kosmn4yecTrBo yacos Tlara
Ne
Tema ypoxa Konrtpoas  IIpakruuec JNomamnee IPOBEICHHS
n/n Bcero HbIE KHe saanme
paboThbI paboThbI Ilnan | akr
o §1-3.J1.5,12
1 U3HMKa — HayKa O MPUPO/IE. 1 04.09
SIBneHMs1 IpUPOBI
§4,5. JL.
2 Du3NYeCKUe SIBJICHUS 1 No25. 07.09
§4.5,
3 du3nyecKkre BEIMUYMHBI U UX 1 BOTPOCH 11.09
U3MepeHue
Ypok-uccnenoBanue
"N3MepeHne TemnepaTypbl 6
4 MPU TIOMOIIH KHIKOCTHOTO 1 1 36,B0MpoCE! 14.09
TEPMOMETPA U JaTUUKA
TEMIEPATYPhI"
5 MeTobI Hay9HOTO O3HAHHS. L §7-9, 3ananue 18.09
Onucanne GU3MIECKHUX Ha cTp.27 '




SIBIICHUH C TIOMOIIBIO
MoOJeJIen

Ypok-uccnenoanue
"[IpoBepka runoTessl:
JNAJbHOCTD I10JIETA [IAPUKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO,
TeM 00JbIIIe, YeM OOJIbIIe
BBICOTA ITycKa"

§6-9 mOBTOPUTH

21.09

Crpoenue BeniectBa. OMBITHI,
JTIOKA3bIBAIOIINE JUCKPETHOE
CTPOEHHUE BEILECTBA

§10
J1.Ne74,80.

25.09

10

11

JIBM>KEHHE YaCTHll BEIIeCTBa

Ypok-uccnenopanve « OMbITHI
10 HAOJIIOIEHUIO TEII0BOTO
pacIIMpeHus Ta30By

ArperaTHble COCTOSIHUS
BEIIECTBA

Oco0OeHHOCTH arperaTHbIxX
COCTOSIHUM BO/IBI.
O060011eHMe MO pazaeny
«llepBOHaYanbHBIE CBEACHUSA
0 CTPOCHHH BEIICCTBA

§11

§12,13;
BOITPOCHI

§1-13

ITOBTOPUTH

§14,15; Ynp2
Ne3-5

28.09

02.10

05.10

09.10

12

MexaHnndyeckoe IBUKECHUE.

§16,Ymp.3 Ne 4-

12. 10




PaBrOomepHOE 1
HEpPAaBHOMEPHOE JBH)KCHUE

Cxopoctb. Enunuiist

13 §17.J1.Ne205. 16. 10
CKOPOCTH

14 Pacuer nytu u BpeMeHu §18.V1p.5 19. 10
JBUKEHUS

15 Hneputi. Macea — wepa §19,BompoCHI 23.10
WHEPTHOCTHU TeJ
IImoTHOCTH BemecTBa. Pacuer §20,21; Ymp.6

16 MacChl ¥ 00beMa Tella o €ro 26.10
TJIOTHOCTH
JlaGoparopHas paboTa §20,21

17 «OmpeneneHne TUIOTHOCTH MOBTOPUTH 06.11
TBEPAOTO TEJIA»

18 Pemenune 3agad mo teMe §20,21 09.11
"InoTHOCTH BemiecTBa" IIOBTOPHUTD '
Cuna kak XxapakTepuCTHKA §20,21

19 B3aumoencTsus ten. Cruia TTOBTOPUTH 13.11
ynpyroctu. 3akoH ['yka
JlaGoparopHas paboTa
«3yyeHne 3aBUCUMOCTH

20 pacTtsixenus (negopmanun) 16.11
MPY)KUHBI OT TIPUIIOKEHHOM §22.Vmp.7 Nes

CHJIBD»




21 SBnenue Tarorenus. Cuna §23; Ymp.8 Nel- 20.11
TSOKECTH 3
CBsI3b MEXKIY CUIION TSHKECTH §23; Yop.8 Ne 23.11
99 1 Maccoi Tena. Bec Tena. 4,5
Pemenne 3amau no teme
"Cuna Tsoxectu"
Cuiia TSHKeCTH Ha APYTHUX 27.11
23 riaHerax. @uznyeckue §24: Vip.9
XapaKTEPUCTUKH TIJIaHET
24 N3mepenue cuil. §25;BOMpOCHI 30.11
Jnnamomerp
25 Bec Tena. HeBecomocTs §26,Bonpoce! 04.12
CnoxeHue IByX CUJl, §27,28; 07.12
26 HaIIpaBJICHHBIX 110 OJTHON Yrp.10Nel,2
npssMoit. PaBHoaencTByromas
CHUIT
57 Pemrenue 3amad mo teme §29,30;Ymp.11  11.12
"PaBHOAENCTBYIOmMAs CHI" Nel
28 Cuina TpeHus v e€ BUBI. §31;Ymp.12Ne3  14.12
TpeHne B IpUpPOIE U TEXHUKE
JlabopaTtopHas pabora §32.33: 18.12
29 «M3yueHne 3aBUCUMOCTH
BOIIPOCHI

CUJIbI TPCHUA CKOJIBKCHHUA OT




CWJIbl JaBJICHUA U XapaKTCpa

CONPHUKACAKOLIUXCS
MTOBEPXHOCTEN»
Pemenue 3amau Ha §34. Utoru 21.12
30 ompeieIIcHNe TJIaBBI
PAaBHOJICHMCTBYIOIIEH CHJIIBI
Pemenue 3amau no temam:
31 «Bec Tenay, «['paduueckoe
n300pakenune cuim», « CUIb, §24-34 25 12
«PaBHOAEHCTBYIOIIAS CAID) OBTOPHTD
KoHnTtponbsHas padbota 1o
TemaM: «MexaHndeckoe
39 JIBMKeHHE», «Macca, 28.12
MJIOTHOCTHY, «Bec Tenay, IToBTOpPUTH
«I"paduyeckoe n3zobpaxeHue hopMyJIbL.
cry, «CHuib»
Hasnenue. CriocoObl [ToBTOPUTH
33 YMEHBIIICHUS U YBEJIMYCHUS bopMyIIbI. 11.01
JIABJICHHS
JlaBnenue rasa. 3aBI/IC'I'/IMOCTB §35:Vrp. 14
34 JTaBJICHHS ra3a OT 00bEMa, Ne3.4 15.01

TEMIEPATYPbI




[lepenaua naBneHus
TBEPJBIMU TEJIAMU,

§36; Ymp.15

35 18.01
KUIKOCTSAMHU U Ta3aMHu. 3aKOH
[Tackans
JlaBieHue B KUJIKOCTH U rase, §37, BOIIPOCHI

36 BBI3BAHHOE JIEMCTBUEM CUJIBI 22.01
TSOKECTH
Pemenune 3ama4 o reme §38; Yop.16

37 «JlaBieHME B KHJIKOCTH H Ne3 4 25.01
rase. 3akoH Ilackamns»

§39,40;Ymp.17
38 CooOmaromuecs CoCy/Ibl No3 29.01
§35-40

39 ['mapaBianyeckuii mpecc TOBTOPHTE 01.02

40 Masnowmetpsl. [lopiiHeBoit §41, Bompockl 05.02
JKUJIKOCTHBIN HAcOC

41 ATMocq)epeiZ%eMJH/I U §42.43: Vip.19 08.02
MIPUYUHBI €€ CYIIeCTBOBAHMS

1 Bec Bo3nyxa. ATMocdepHoe 445 12.02
ABJICHIE Yrp.21Ne4,5

43 N3mepenne arMochepHOTo §45,46 15.02

nasnennsi. OneiT Toppuueiu




3aBUCHUMOCTBH aTMOC(HEPHOTO §§47,48;Ynp.24  19.02
44 JIaBJICHUS OT BBICOTHI HaJ No2
YPOBHEM MOPSI
BbapomeTtp-anepou. §49, Bompochl 22.02
45 ATtMocdepHOe TaBiIeHHE HA
Pa3IMYHBIX BBICOTAX
46 Pemienue 3anau no teme §50,Bonpockl 26.02
AtMocepHoe naBieHue"
JleficTBHE MKUAKOCTH U raza §51; Vip.26
47 Ha MOTPYKEHHOE B HUX TEJIO. Nod-6 29.02
ApxuMenoBa cuiia
JlabopaTtopHas pabota MMOBTOPUTH
«OmnpeneneHue (bOopMyIIHL.
48 BBITAJIKUBAIOIIEH CHIIBI, 04.03
JICVUCTBYIONIEH HA TEJNO,
MOTPY>KEHHOE B KHUIKOCTH)
JlabopaTtopHas pabota 1o
teme «lccenenoBanue
49 3aBHCHMOCT?BecaT€HaB 07.03
BOHC(H?O6£?¥& §52: Viip 27
MOTPY>KEHHOMN B KHUIKOCTh Ne5.6
JaCTH TeJIay
§51,52 11.03
50 [InaBanue Ten

IIOBTOPUTH




JlabopaTtopHas pabota §51,52 14.03
"KoncTpynpoBanue MMOBTOPUTH
51 apeoMeTpa Wiu 1
KOHCTPYHUPOBAHUE JOJKU U
OIIpPEICIICHUE €€
rpy3onoabéMHOCTH"
Pemrenue 3amay mo remam: 18.03
«IImaBanue cynoB.
52 BoznyxomnnaBanue», §53,54: Vi 28
«/laBnenue TBEpIBIX TEIL, Ne2.3
XKHUIKOCTEH U Ta30B»
KouTtponbsHas pabota o teme MMOBTOPUTH 21.03
53 «/laBreHue TBEPABIX TEll, bOopMyIIHL.
JKUIKOCTEHN U ra30B»
54 Mexanuueckas pabota §49-54 01.04
Momnocts. Enquauiisl §55; Ymp.30 04.04
% MOTIHOCTH Ne3 .4
Ypoxk-uccienoBanue "PachéT §56: Vip 31 08.04
56 MOIITHOCTH, pa3BUBAEMOM MpHU 1 No5.6
noabEMe 10 JiecTHHIIE" ’
57 [Ipoctbie MexaHu3MbI. Poiyar. §57,58 11.04
PaBHOBecue cui Ha pelyare
58 Pbruaru B TexHuke, ObITY U 0.5 §59,Bompocs 15.04




npupoze. JJabopaTtoprast
pabota «MccnenoBanue
YCJIOBHUI PABHOBECHSI
pbIyara

59

Pemrenune 3agad mo reme
«Y CIIOBUS paBHOBECHS
pblyara

§60,61,Bonrpocsl

18.04

60

KoaddummenT noneznoro
JICUCTBUS MEXaHU3Ma.
JlabopaTtopHas pabota
«13mepenne KIIJI
HAKJIOHHOW IJTIOCKOCTH»

0.5

§62, Ynp.33
Ne4 5

22.04

61

62

63

64

Pemenne 3amad mo reme

"Pabota, MmomHocTh, KITI"

Mexannueckas SHEPTHUSL.
Kunernueckas u
MOTEHIMAJIbHASL SHEPTUs

3aKOH COXpaHEHUs
MEXAHUYECKON DHEPTUHU

YPOK-3KCIIEPUMEHT MO TEME

"DKcneprUMEHTaIbHOE
OTpe/IeICHUE N3MEHCHUS
KUHETUYECKOU U

MMOTEHIMAJIBHOW SHEPTUU ITPU

IloBTOpPUTH
bopMyIIbL.

§63,BOMpoCHI

§64,Bonpochl

25.04

29.04

06.05

13.05




CKaThIBAHWUH TEJIA T10
HAKJIOHHOM TUIOCKOCTH"

§65,B011p.

KoHTposnbHasg padoTta o teme

§66,67; Yip.34

65 «PaboTa 1 MOIITHOCTE. 1 Ne3 4 16.05
OHeprus»
PesepBHbIii ypok. PaboTa ¢ §68,utorn

66 TEKCTaMH TI0 TeMe 1 TJIaBBI 20.05
"MexaHnnueckoe aBKeHue"
PesepBHblii ypok. PaboTa ¢ [ToBTOpPUTH

67 TGIfCTaMI/I 110 TeME "I[aBJEeHI/Ie 1 (bopMyIblL. 93.05
TBEPIBIX TEJ, )KUJKOCTEH U
razon"
PesepBHbIii ypok. PaboTa ¢ [ToBTOpPUTH

68 TekctaMu 1o Teme "Pabora. 1 (bopMyIbL. 27.05
MomHocTs. JHeprus"

OBLIEE KOJIMYECTBO YACOB 68 12

[10 ITIPOI'PAMME




IHoypouHoe niianupoBanue 8 kiacc 2 4/H

Ne Koua- | lomamnee | /laTa nmpoBeneHus
ypo BO
Tema ypoka 3a/laHue 1no (paxTnuec
Ka 4acoB
IJIaHY KH
Paznen 1. TemnoBble siBjienus (144acos)
1 | Uucrpykius o Th. TemnoBoe nrxenue. 1 §1, 07.09
Temmneparypa BOIIPOCHI
2 | BHyTpeHHss sHeprus 1 §2; Ymp 1 | 08.09
3 | Crioco6b1 H3MeHeHus BHYTpeHHei SHepriy
yIp p
Tena 1 | §3;Vop.2 |14.09
4 | Buasl Teronepeaadr. TermionpoBOAHOCTh 1 §4; Ynp.3 15.09
5 | KouBekmus. 1 §5; Yop.4 | 21.09
6 | Uznydenue 1 §6; Yop.5 | 22.09
7 | CpaBHEHHUE BUIOB TEILIONIECPEIaYH. 1 §3-6; 28.09
[Tpumepsl TemIonepeaadn B MpUPoOIe U
BOIPOCHI
TEXHUKE
8 | KommuecTBO TEMIOTEL. EauHULIB] 1 §7; Ymp.6 | 29.09




KOJIMYCCTBA TCIIJIOTHI

9 | YaenpHas TEMIOEMKOCTD BEILIECTBA 1 §8; Yop.7 | 05.10
10 | Pacuér xonnuecTBa TEIJIOTHI, 1 §7-8; 06.10
HEOOXOMMOT0 ISl HarPEeBaHUS Tea WU
BOITPOCHI
BBIJICIISIEMOTO TEJIOM MPU OXJIAXKICHHH.
@poHTaSBHAA Ja0opaTopHasi padoTa Ne
1 «CpaBHeHHe KOJNYECTB TEeIJIOThI MPH
CMELIUBAHUM BOAbI Pa3HOM
TeMIepaTrypbi»
11 | ®ponTaabHas JadopaTopHas padora Ne
2 «3MepeHue yaeJbHOM TENJI0EMKOCTH §9; Yp8
e 1 12.10
TBEPAOIO TEJIA) Ne2.3
12 Sre 5 . 1 §10; Yop.9 | 13.10
HEprus TOIIUBA.
P Ne2,3
13 1 §11; 19.10
3aKOH COXpAaHEHUs U MPEBPALLEHUSI SHEPTUN Vi, 10
B MEXAHWYECKUX U TEIUIOBBIX IIPOLIECCAX P-
Ne3 .4
14 | KonTpoabHas padora Ne 1 «TemnoBbie 1 §1-11 20.10

ABJICHUA

Paznen 2. U3meHeHne arperaTHbix cocTosinuii Bemectna (11 yacoB)




15 | ArperaTHble COCTOSTHUS BEIIECTBA §12-14 26.10
[1naBieHue u oTBEpJEBaHUE
KPUCTAJUIMYECKHUX TEN

§15;
16 VY nenpHas TEIUIOTA IJ1aBJICHUS Yop.12 9710
Ne4.5

17 | Pemienue 3a1ay Ha pacyeT KOJIMYECTBA §15,JI.Nel10 | 09.11
TEIUIOTHI, HEOOXOAUMOTIO JIUISI TIaBJICHUS 74,1078.
Pa3IUYHBIX BUJIOB BEIICCTB.

18 | Ucnapenue. llornoienue s3Hepruu npu §16-17; 10.11
HCIIAPEHUH U TIOTJIOLIECHUE €€ TIPU VYp.13
KOH/ICHCAITUN

19 | Kunenwue. Y aenpHas TemioTa §18,20;¥mp | 16.11
napooOpa3zoBaHus 16 No4-6

20 | Pemenue 3amau «Komm4ecTBO TEIIOTHI. §15-18,20 |17.11
[InaBnenue. [TapooGpazoBanuey

21 | BnaxxHoctb Bo3ayxa. CiocoObl §19, 23.11
OTIPE/ICJICHUS BJIAXKHOCTH BO3yXa. BOIIPOCHI.

22 | Pabota ra3a u mapa npu paciuMpeHuu. §21-22, 2411
JIBuTaTeh BHYTPEHHETO CTOpPaHUs BOITIPOCHI




23 | [lapoBas Typ6una. KI1/] remmoBoro 1 §23-24. 30.11
JIBUTATEIIS
24 Pemenue 3anau «/3MeHeHre arperaTHbIX L 316- 0112
COCTOSTHHIA fe €CTBa» ' 24, JL.Ne1 12
H 6-1146.
25 | KonrpoJubHas padora Ne 2 «A3meHeHue 1 §12-24 07.12
arperaTHbIX COCTOSIHMI BelecTBa»
Paznen 3. Daekrpuyeckue siBjieHus (264acon)
26 1 §25; 08.12
Dnextpuszanus Tei. J[Ba poaa 3apsaoB
BOIPOCHI
27 | Dnextpockorn. [IpoBogHuKHY 1 1 §26,31 14.12
HEMPOBOIHUKH JICKTPUIECTBA
28 1 §27; 15.12
DJIEKTPUUECKOE TOJIe
BOIPOCHI
29 | JenumocTh SIEKTPUIECKOTO 3apsia. 1 §28,29 21.12
Ctpoenue aToMOB
30 | OOBsACHEHNE IIEKTPUYECKHX SIBICHHM. §30.31:
[TpOBOIHUKY ¥ HEMTPOBOIHUKU T
1 22.12
JJIEKTPUYECTBA Ymp.21




31 | DnekTpudeckuii Tok. MIcTouHMKH §32,33; 28.12
ANEKTPUYECKOTO TOKA. DJIEKTPUUYECKAS V.22
. mp.
IIeTb U €€ COCTaBHBIE YaCTH. p
32 | DnekTpudecKuil TOK B MeTaliax. JlelcTBus §34,35; 29.12
AIEKTpUYEcKoro Toka. HampaBnenue
BOIIPOCHI
AIEKTPUIECKOTO TOKA
33 | Cua Toka. EnuHUIEI CHITBI TOKA §36.37 12.01
34 | Amnepmertp. 3mepeHne cuibl TOKA. §38; 18.01
JlabopaTopHas padora Ne 3 «Coopka
N BOIPOCHI
3JIEKTPUYECKOi LleNu U M3MepeHue CUJIbI
TOKa B €€ Pa3JINYHBIX YYACTKAX»
35 | DuekTpuvecKoe HANPSHKCHHUE, ¢IMHUITBI §39-41 19.01
HanpsbkeHus. BonbTMmeTp. M3mepenue
HaIPSKCHUS
36 | DiIeKTpUYecKoe COMPOTHBIICHUE §43; 25.01
IPOBOJHUKOB. EMHUIIBI COTPOTUBIICHHUS.
BOIPOCHI
JlabopaTopHas padora Ne 4 «M3mepenue
HANPSIZKeHUsI HA PA3JIHYHBIX y4acTKaXxX
IEKTPUYECKOU Lemu»
37 | 3aBUCUMOCTH CUJIBI TOKA OT HAIPSIKCHHUS. §42-44 26.01

3akoH Oma [1J1s y4acTKa enu




38 | YaenpHOE CONMPOTHUBIICHUE §45,46 01.02
39 | Peocratsl. JIaGopaTopHasi padora Ne 5 §47,; 02.02
«PeryaupoBaHue CHJIbI TOKA PEOCTATOM.
BOITPOCHI
JlaGopaTopHasi padora Ne 6
«OmnpenejieHue CONPOTUBIEHUS
NMPOBOIHMKA NPH MOMOIIU BOJIbTMETPA U
aMIepMeTpa.
40 [TocnenoBarenpHOE COSTUHEHUE §48, 08.02
IPOBOTHUKOB BOTIPOCHI
41 | [TapannenbHOE COEAMHEHUE TPOBOJHUKOB §49 09.02
42 | Pemenue 3anau «3akoH Oma ajis ydyacTka JI.Ne1337- | 15.02
nenu. [locnenoBaTenbHOE U TApAIIETHHOE 1358
COEIMHEHUE TTPOBOTHUKOBY
43 | KonTpoabHas pa6ora Ne 3 [ToBTOpHUTH | 16.02
«JIeKTPUYECKH TOK» 3aKOHBI
44 §50; 22.02
PaboTa snekTpruyeckoro Toka.
BOIPOCHI
45 | MOUTHOCTB AJIEKTPUUYECKOTO TOKA §51,52 01.03

Yp.35




Ne3 4

46 | JladbopaTopHasi padora Ne 7 «M3mepeHue
PadoThI 1 MOIITHOCTH 3JIEKTPUYECKOT0 1 [ToBTOPUTH 02.03
TOKa) bopmybI '

47 | HarpeBaHue MpOBOJIHUKOB 3JIEKTPUUECKUM 1 §53,54 09.03
TOKOM. 3akoH J[>koyns - Jlenna

48 | Jlamma HakanuBaHUs. DJIECKTPUUECKUE 1 §55; 15.03
HarpeBaTenbHble TpruOopsl. KopoTkoe

BOITPOCHI
3ambikanue. [IpenqoxpanuTenu.

49 | Pemenue 3aa4 Ha pacy€T pabOTHI U 1 MOBT. 16.03
MOIIIHOCTH JIEKTPUUECKOr0 TOKA U bopmybl
IpuMeHeHue 3akoHa Jlkoyns - Jlenna

50 | KonTpouabHas padora Ne 4 «PaGora u 1 MOBT. 22.03
MOIIIHOCTH TOKA» bopmybl

51 | Pemrenwne 3anau. Pabora 1 MOIIIHOCTH TOKA 1 §36-56 23.03

Pa3znen 4. DiieKTpoMarHuTHbIE sIBJIEHHUS (64acoB)

52 | MarauTtHoe noJjie. MarHuTHOE 1oJie 1 §57,58 05.04
PSIMOTO TOKa. MarHuTHBIC JIMHUN

53 1 §59; 06.04

MarsauTtHoe noJie KaTylIKH1 C TOKOM.




DNEeKTPOMArHUTHI. BOITPOCHI
54 | JlabopaTopHas padora Ne 10 «Coopka 1 §57-59 12.04
3JIEKTPOMATrHUTA U UCNIIBITAHUE €0
AefcTBUD
55 | IlocTosiHHBIE MAarHUTHL. MarHUTHOE TOJIe 1 §60,61 13.04
MOCTOSIHHBIX MAarHUTOB. MarHuTHoOE 1oJje
3emin
56 JleliCTBHE MarHUTHOTO MOJI HAa TPOBOJHUK 1 §62; 19.04
C TOKOM. DJIEKTPUYECKUN JIBUTATEIIb BOTIPOCHI
57 | IlpumeHeHue 3IeKTpoABUTaTenei 1 §56-62 20.04
MOCTOSIHHOTO TOKa. JIabopaTropHasi pabora
Ne 11 «M3yyeHue 3IeKTPUYECKOT0
ABUraTeNsl MIOCTOSIHHOTO TOKA (HA
MOJI€JIH)>»
Paznen 5. CBeroBble siBjieHud (749acoB)
58 | Uctounuku cBeta. Pacnpoctpanenue cBeta 1 §63,64 26.04
59 | OTpaxeHnue cBeTa. 3aKOHBI OTPAKEHUS. 1 §65,66 27.04
[Lnockoe 3epkaiio.
60 | IlpenomiieHne cBera. 1 §67,; 03.05




BOIIPOCKHI

61 1 §68; 04.05
JIunzel. OnTudeckasi CUiia JIMH3HI.
BOIIPOCHI
62 1 §69,70 10.05
N3ob6pakeHus, 1aBaeMble JTUH30M
BOIIPOCHI
63 | JlaboparopHas pa6ora Ne 12 1 §59-69 11.05
«ITonyyenue n3o0paskeHuil NPpH MOMOLIHA
MTOBTOPUTH
JIMH3bD)
64 | Pemenue 3anau no teme «M3o00paxkenus, 1 §59-70 17.05
JlaBa€MbIC JIMH30M»
Pa3znen 6. Hrorosoe moBropenue (4uaca)
65 | IloBropenue TeMbl «TeIIOBBIC SBICHUS 1 §§1-11 18.05
66 [ToBTOpenue temsl «M3meHenue
arperaTHbIX COCTOSIHMM BEILLIECTBA» 1 §§ 12-24 24.05
67 [ToBTOpEHUE TEMBI «DIEKTPUUECKHUE
SABJICHISD) 1 §§25-56 25.05




68 1 I1 31.05
HNrTorosasi KOHTpoIbHAst padoTa Ne 5 mo OBTOpHTE
BCEMY KypC 1 Gopaysibt i
Y RYPeY 3aKOHBI
IoypouHoe niianupoBanue 9 kiacc
24/H
Ne Tema ypoka. Koa- | Jomammuee | Jarta
ypoOKa NMPoBeAeHus!
BO 3alaHue
€ACOB IUIaH ¢paxr
I'naBa 1. 3akoHbl B3aumojaecTBUs U ABHKeHUd Tea (314.)
OcHoBbl kuHeMaTUKH (104.)
1 MartepuanpHas Touka. Cucrema oTuéra. 1 §1, 04.09
Yp.Nel,2
2 [Tepememnenue. OnpenencHrue KOOPAMHATHI 1 §2,3 06.09
BIDKYILETOCS Tea.
AR Viip.3Nel
3 [Tepemenienre npy paBHOMEPHOM 1 §4




IPSMOJIMHEWHOM JIBU>KECHUU. Yp.4 11.09

4 Pemenue 3anau. [lepemenienne npu §1-4 13.09
IPSIMOJIMHEHOM PAaBHOMEPHOM JIBMXKCHHH.

5 [IpssMonHEHOE PaBHOYCKOPEHHOE §5.Ymp.5Ne | 18.09
JBIDKEHHE. Y CKOpEHHE. 2,3

6 CKOpOCTh paBHOYCKOPEHHOTO §6,Ymp.6Ne | 25.09
MPSAMOJIMHEMHOTO JBUKeHus. [ padux 3,4
CKOPOCTH.

7 [lepemenienue npu NpsSMOIMHETHOM §7,8;¥Ymp.8 | 27.09
PaBHOYCKOPEHHOM JIBUKEHUU. Ne2.3

8 Pewenue 3anau. [psimonuneiinoe §7,8 02.10
PaBHOYCKOPEHHOE JIBUKEHUE.

9 JlaGopaTopHuasi padora Nel §6-8 04.10
«HccenenoBanne paBHOYCKOPEHHOTO
JABUKEHU S

10 Kounrpoabnas padora Nel «OcHOBBI §1-8 09.10
KHHEMATHKI.

OcHoBbl JuHAMUKH (144.)

11 OTHOCHUTENIBHOCTD JBUKEHUS. §9;¥Y1p.9Ne

2,3




11.10

12 NuepunanbHbie cucteMbl oTcuéTa. IlepBblit §10;Ymp.10 | 16.10
3ak0H HproTOHA.
13 Btopoii 3akon HeroToHa §11;Ymop.11 | 18.10
Ne2.3
14 Tpetuit 3akoH HeroToHa. §12;Ymp.12 | 23.10
No2
15 CBoOonHOE magenue Tea. JBmkeHue Tena, §13- 25.10
OpOIIEHHOTO BEPTUKAIBHO BBEPX. 14;¥Ymp.14
HesecomocTs.
16 Pemenue 3amay. /[pmkeHue Tena, §9-14
0 :
POIIIEHHOTO BEPTUKAILHO BBEPX 06.11
17 JlaGopaTopHnasi padoraNe2 «3mepenue §9-14 08.11
YCKOPEeHHUsI CBOOOHOTO MAaeHUsD)
18 3aKOH BCEMUPHOTO TATOTEHUS. §15;¥mp.15 | 13.11
Nel-3
19 Pemenue 3ama4y. 3aKOH BCEMHUPHOTO §15;¥Vmp.16 | 15.11
TSATOTCHUS Ne4 5




20 VY ckopenne cBOOOIHOTO MaicHust Ha 3eMJie U §16;Ymp.16 | 20.11
JPYTUX HEOSCHBIX TeJlax. Ne4,5
21 [IpssMONTMHENHOE U KPUBOJIUHEHHOE §17,18;Ymp | 22.11
JNBUKEHHE. J[BUKEHUE TeNa M0 OKPYKHOCTH C .18Ne5
MOCTOSIHHOM 10 MOJTYJIFO CKOPOCTBIO.
22 Pemenue 3amau. [[BrkeHue Temna mo §15-18; 27.11
0 OCTH C IOCTOSTHHOM IO MOJTYJIIO
KPY>KHOCTH C TIOCTOSTHHOHM TI0O MOTYJT PNe105
CKOPOCTBIO.
23 W cKycCTBEHHBIE CIYTHUKU 3EMJIH. §19;Ynp.19 | 29.11
No2
24 Pemenue 3anay. MickyccTBEHHBIE CIYTHUKHU §19;PNe242 | 04.12
3emMJu.
3aKOHBI COXpaHeHUs B MeXaHuKe (74.)
25 Nmnynec Tena. §20, 06.12
BOIIPOCHI
26 3aKOH COXpaHEHUS UMITYJIbCa §20;Ymp.20 | 11.12
Ne2.3
27 Pemenue 3anau. UMmynsc Tena. §20 13.12

IOBTOPUTH




28 PeaxtuBHOE nBrxeHune. PakeTsl. 1 §21;Ymp.21 | 18.12
Nel,2
29 BbIBOJ 3aKOHA COXpaHEHUS MEXaHUYECKON 1 §22 20.12
SHEPIUH.
BOIIPOCHI
30 Pemenue 3amay. 3akoH coxpaHeHus dHeprun. | 1 §22;¥Ynp.22
Ne5,7
25.12
31 Konrpoabnas padora Ne2 «OcHOBBI 1 §20-22 27.12
AUHAMMKH. 3aKOHBI COXPAHEHUSI».
I'naBa 2. Mexanuueckue Koje0aHus U BOJHbI. 3BYK (134.)
32 KonebarensHoe nsuxenne. CBoOOO HBIE 1 §23, 10.01
kosieOanus. KonebaTeabHbIE CUCTEMBI.
BOITPOCHI
MasTHUK.
33 BennuunHbl, XapakTepu3yroIlnue 1 §24;Ynp.24 | 15.01
KO0JIeOaTEIbHOE IBUKEHUE. Ne2.3
34 [Mapmonunueckue konedbanus. Jlaboparopuasa | 1 §25, 17.01
padora Ne3 «MccienoBanue 3aBUCUMOCTH
BOITPOCHI

nepuoaa 1 4aCctornbl CBOﬁOI[H]:IX
K0JIeOAHUH HUTSHOI0 MasiTHUKA OT €ro




JAJIHHDBD>.

35 3aryxatouue koneOanus. BeiHyX1eHHbIE §26 22.01
KoJIeOaHuUsl.
BOIIPOCHI
36 Pe3onanc. §27;Ymp.26 | 24.01
37 PacnipocTpanenue konebaHuii B cpele. §28, 29.01
Bounsl. [lonepeynsie 1 NpO0IbHBIE BOJIHBI.
BOIIPOCHI
38 JlnmuHa BorHBI. CKOPOCTh pacipoCTpaHeHUs §29;Ynp.27 | 31.01
BOJIH. Ne3
39 HctouHnku 3ByKa. 3ByKOBBIE BOJIHBI §30, 05.02
BOIIPOCHI
40 BricoTa u TemOp 3ByKa. [ poMKOCTH 3BYKa. §31,Ymp.29 | 07.02
41 Pacnpoctpanenue 3Byka. 3ByKOBbIE BOJIHBI. §32;¥Ymp.30 | 12.02
CxopocTb 3BYyKa. Nel,2
42 OTtpakeHnue 3Byka. 9x0. 3ByKOBOH pe30HAHC. §33, 14.02
WNuTtepdepenius 3ByKa.
BOIIPOCHI
43 Pemenue 3amau «Mexanndeckue KoaeOaHus §23-33 19.02

N BOJIHBI»




44 KonrpoabHas padoraNe3 «MexaHnyeckue §23-33 21.02
KOJICOAHUS M BOJIHBI».
I'naBa 3. DaexkrpoMaruutHoe mnoJie (124.)
45 MarsHuTHoE€ 1oJi€ U €ro rpaguuecKoe §34, 26.02
nu300paxeHue.
BOIIPOCHI
46 Hanpasiienue Toka u HanpasieHUe JIMHUA §35,36
ero MarHuTHoro nojsi. O6Hapyx eHue
by Vip32 | 28.02
MarHUTHOTO MOJIS [0 €ro IEUCTBUIO HA
AJIEKTPUYECKUH TOK. [IpaBuio j1eBoit pyKu.
47 NHnaykiust MarHuTHOTo noJiss. MarHuTHBIN §37,38 04.03
HNOTOK.
Ynp.34
48 SIBneHuE NIeKTPOMArHUTHOM UHYKIIUU. §39, 06.03
JlabopaTopHas padora Ne4 «U3yuenue
. BOIIPOCHI
SIBJICHUSI 3JIEKTPOMATHUTHOM MHAYKIHID).
49 HanpaBnenue MHAYKIIMOHHOTO TOKA. §40,41 11.03
[IpaBuo JleHua. SIBnenne caMOMHIYKIUH.
VYnp.38
50 [Tomy4yeHnue u nepeadya nEPEMEHHOTO §42 13.03

AIIEKTPUIECKOTO TOKa. TpaHchOpMaTOpBHI.

Y1p.39




51 DJIEKTPOMarHuTHOE MoJIe. §43.,44 18.03
DJIEKTPOMAarHUTHBIC BOJTHBI.
VYmp.42
52 Konnencarop. KonebarenbHbiit KOHTYP. §§8§45,46 20.03
[Tommydenune 3IeKTPOMAarHUTHBIX KOJICOAHUH.
[TpuHIMTIBI paOCBS3U U TEICBUICHUS
53 DJIeKTpOMarHuTHasi IPUpPo/ia CBETA. §47 01.04
BOIIPOCHI
54 [Ipenomnenue cBera. Jlucnepcus ceTa. §48,49 03.04
[lBeTta Tei.
55 CrexTpsl. §50,51 08.04
BOIIPOCHI
56 KonTpoabnas padora Ne4 §34-51 10.04

«3JICKTpOMaFHI/ITH()e 1moJie»

I'naBa 4. Ctpoenune aroMa 1 aTOMHOI0 siipa. Mcnosib30BaHue JHEPIuM aTOMHBIX s1/1ep

(124.)
57 PagnoakTHBHOCTE KaK CBUIETEIHLCTBO §52 15.04
CJI0’KHOTO CTPOEHHUSI aTOMHBIX sziep. Moaenu
BOIIPOCHI
atomoB. OnbIT Pesepdopaa.
58 PaanoakTuBHBIE IpEBpAILIEHUST ATOMHBIX §53;Ynp.46 | 17.04




AAECP. Ne4,5
59 DKCNEPUMEHTAIbHBIC METO/bI UCCIEIOBAHUS §54 22.04
yactul. Jlaboparopuas
padoraNeS«U3y4eHnune TpexoB BOMPOCHL
3apsAKEeHHBIX YaCTHUII M0 TOTOBBIM
(pororpapusam»
60 OTtkpbiTHE TpoTOHA U HENTpoHA. CocTaB §55,56; 24.04
aTOMHOTO sIJIpa.
Yp.48Ne4
61 SAnepHbie cuiibl. DHeprud cBs3u. Jledekr §57 29.04
Macec.
BOIIPOCHI
62 Henenue snpa ypauna. Llenmnas peaxiusi. §58 06.05
JlaGopaTopHasi padora Ne 6 «M3yueHue
BOIIPOCHI
JeJIeHUs siipa aToMa ypaHa 1o
¢ororpaduu Tpexon»
63 Anepnsiit peaktop. [IpeodpazoBanue §59 08.05
BHYTPCHHEH SHEPTHUU aTOMHBIX SIIEp B
BOIIPOCHI
ANEKTPUYECKYIO SHEPTHIO.
64 ATOMHas YHEPTeTHKA. §60 13.05

BOITPOCHI




65 buonoruueckoe neficTeue paauanuu. 3aK0H §61 15.05
PaZMOaKTUBHOTO pacmaja.
BOIIPOCHI
66 TepmosimepHas peaxitus. §62
BOMPOCHI 20.05
67 Crpoenue u DBosronus BceleHHOM. §63-67
22.05
68 Kounrpoabnas padora NeS«Crpoenue [ToBTOPUTH
aToMa ¥ aTOMHOT0 siipa. Mcnoab3oBanune ¢b-J1B1 2705

IHEPIuM aTOMHBIX HAEP».







YUEBHO-METONYECKOE OBECITEHEHUE OBPA30BATEJIBHOT'O
[MPOLUECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJJI YUHEHUKA
» ®dusuka, 7 knacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «OK3aMEH»

» ®usuka, § xnacc/ [lepsimkun A.B., OG11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemenue»

» ®dusuka, 9 knacc/ [epoimkun A.B., ['yrauk E.M., O611ecTBO ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe obiectBo «M31aTenbcTBO
«IIpocsemienue»

METOIMYECKHUE MATEPHUAJIbBI JUUIA YUUTEJIA

7 KIIACC

1.PaGouast nporpamma.
2. IlporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puzuka. 7 — 9 kiacchbl
(aBToper:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).
3. PabGouas mporpamma 1o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM:
4. Iepoimikun A.B. ®usnka. 7 kiaacc. Y4eOHUK 7151 00111e00pa3oBaTeIbHbIX
yupexzaenuit . M.:/Ipoda. 2011
5. Jlykamuk B.M. Co0opHUK BOIPOCOB U 3a1a4 1o ¢pusuke. 7-9 k. — M.:
[Ipocsemenne, 2010. —192c.

8 KJIIACC
1. Pabouas nporpamma. ®usuka. 7 — 9xnacchl: yueOHO-METOAMUECKOTO TOCOOUS

/coct. TuxonoBaE.H. — 2-e u3z.,crepeorun. —M.: [poda,2013. — 398



2. [Iporpammbl ocHOBHOTO 00111ero oOpazoBanus. Pusnka. 7 — 9 Kkiaccel
(aBTopsl:A.B.ITeprimkun, H.B. ®unonouy, E.M. I'yTHUK).

3. PabGouas nporpamma no ¢usuke. 7 knacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM:
4. lleppimikun A.B. ®usnka. 7 knacc. Y4ueOHUK 1t 0011e00pa3oBaTeIbHBIX
yapexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.M. CoopHUK BONPOCOB U 3a1a4 1o ¢usuke. 7-9 ki1 — M.:
[Ipocsemenne, 2010. —192c.

6. Kupux JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE
pabotsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlabopaTopusie paboTsl. KoHTpOIBHBIE
3aganus. —Caparos:JIuuei, 2014.

8. «KoHTponbHO-U3MepuTeNbHble MaTepuanbl. Pusuka. 7 kiacc/Coct. H.N.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: yueOHOo-MeToandeckoe mocooue/ A.E. Mapos.-
M.: Jlpoda, 2011.- 123c.:

10.A.B. [Tepoikun ®uszuka-8xi 2017 M. Jipoda

11.H.B. ®unonosudy Metoanueckoe nocodue 2015 M. [Ipoda

12.A.E. Mapon, E.A. Mapon CaMmocToATENbHbIE U KOHTPOJIbHbIE PA0OTHI-8
kiacc 2017 M. dpoda

13.B.B. Illaxmartosa ,0.P. [lledep Juarnoctuueckue padotsl -8 kiacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. I1o3oiickuit Coopark Bornpocos u 3agau 2015

M. Ipoda



9 KITACC

1. PaGouast nporpamma. @usnka. 7 — 9kinaccol: yueOHO-METOIMYECKOTO MOCOOUs
/coct.TuxonoBaE.H. — 2-¢ u3a.,crepeotnmn. —M.: [Ipoda,2013. — 398,(2)

2. [IporpamMbl OCHOBHOTO 00111€T0 00pazoBanusi. Puzuka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ilepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. lleporkun A.B. @usnka. 7 kiacc. Y4eOHUK 11 00111€00pa30BaTEIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.1. COopHUK BOIIPOCOB U 3aj1a4 1o usuke. 7-9 k1. — M.:
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSTENbHBIE U KOHTPOJIbHBIE
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJabopatopusie padboThl. KOHTpOSbHBIE
3aganus. —Caparos:JIuneit, 2014.

8. «KonTponbpHO-U3Meputenbubie MmaTepuansl. @usnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013

. 9. Mapon A.E. ®usuka. 7 kinacc: yueOHO-MeToauueckoe nmocooue/ A.E. Mapon.-
M.: HIpoda, 2011.- 123c¢.: KoHTpOJIbHBIE U CAMOCTOATENIbHBIE PA0OTHI 1O (PU3HUKE.
9 knacc: k yueOHuky A.B. Ilepoimkuna, E.M. I'yrauk «®usuka 9 kinace» / O.1.
['pomueBa. — M.: UznatenbctBo «OK3amen», 2014. TecTsl o ¢pusuke. 9 kiacc: K
yueboHuky A.B. [lepsimkuna, E.M. I'ytauk «®usuka 9 kinacey» / O.W. I'pomiiesa.

— M.: U3parenbcTtBO «OK3aMen», 2010. @u3uka. 9 kimace. TemaTndyeckue



TECTOBBIE 3aaHus A1 noarorosku Kk ' MA. / aBt.- coct.: M.B. boiinenko, O.H.
Mupomikuna. — fpocnasias: OO0 «Akanemus pa3Butus», 2014.

OUDPOBLBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NMHTEPHET

7 KITACC

1.bubnuoTexa — Bc€ mo mpenmMery «Dusuka». — Pexum nocryna:

http://www.proshkolu.ru

2. BuaeoomnsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Equnas xomnekius iudpoBbix 00pa3oBaTeIbHbIX PeCypcoB. — Pexxum
noctyna: http://school- collection.edu.ru
4. luTepecHble MaTEpHAIIbl K ypOKaM (PU3UKH 110 TEMaM; TECTHI 110 TEMaM;

HarJsIHbIe TocoOus K ypokam. — Pexum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpazoBaTenbHbIE pecypchl. — Pexum qoctymna:

http://www.openclass.ru

6. DneKTpoHHbIe yueOHUKHN 10 pusnke. — Pexxum goctyna: http://www.fizika.ru

8 KJIACC

1. bubmmoteka — Bc€ mo npeamety «DPusnkay. — Pexum gocryna:

http://www.proshkolu.ru

2. BugeoornsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru

3. Enunas xomiekius nudpoBbIX 00pa30BaTeNIbHBIX PECYpCOB. — Pexxum
nocryma: http://school- collection.edu.ru
4. NnTepecHble MaTepralibl K ypokam (PU3UKU MO0 TeMaM; TECTHI 10 TEMaM;

HarJsIHbIe TocoOus K ypokam. — Pexwm nocryna: http://class-fizika.narod.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/

5. Hudposeie oOpa3oBaTenbHBIE pecypchl. — PesxxuMm nocryma:

http://www.openclass.ru

6. DeKTpoHHbIC y4eOHUKHU 0 pusuke. — Pexxum noctyna: http://www.fizika.ru

9 KIIACC

1. BuneoonsIThl Ha ypokax. — Pesxxum noctyma: http://fizika-class.narod.ru

2. Enunas komiekuus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB. — Pexknm
nocryma: http://school- collection.edu.ru
3. UHTepecHble MaTepuaibl K ypokaM (PU3HUKH 110 TEMaM; TECTHI [0 TEMaM;

HarJsIHbIC Toco0Ous K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru

4. Iludpossie 0OpazoBaTenbHbIE pecypchl. — Pexxum noctymna:

http://www.openclass.ru

5. DnexTpoHHbIe yueOHUKHU 10 husuke. — Pexxum moctyna: http://www.fizika.ru
6.lucranmonnas mkoia Ne368 http://moodle.dist-368.ru/ OtkpsIThIi Ki1acc.

CereBoe 0oOpasoBarebHOE coooImecTBo. http://www.openclass.ru/node/109715

7. Enunas xomnekius 1udpoBbIX 00pa3oBaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN EHTP WHOOPMAITMOHHO-00Pa30BaTEIIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHtss0ps» Matepuaisl mo ¢usuke. http://archive.lseptember.ru/fiz

11. Arumanmu ¢pusndeckux o0bekToB. hitp://physics.nad.ru/

12. Y)KuBas dusuka: oOydaromas mporpamma. http://www.intedu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru


http://www.openclass.ru/
http://www.fizika.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://physics.nad.ru/




