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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHO padoyell MporpaMmbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alli0 HU3yYCHUs
¢bu3MKN Ha AEATeTbHOCTHOW OcHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30oBaHMUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENBIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIO B CO3/IaHUU paboueii mporpaMmbl IO y9eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, OCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 (U3HUECcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, NMPEIOCTaBIseT Haubojee sICHbIC
o0Opa3Ilpl MPUMEHEHHsS] HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa3oBaHUSI B CTPYKType 0OIIero
oOpa3oBaHUs COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOW TPAaMOTHOCTU M
WHTEepeca K HayKe Y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSCHSTH SIBJICHUS,

e OIEGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATH  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOJTYYSHHS BHIBOIOB.

[lenn wusyueHus ¢GU3UKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeabHBIX oOpraHusamnusix Poccuiickoit ®exaepanuu, peau3yrONIIUX



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepersa npocsemienns Poccuiickoin @enepanuu (MpoTOKoOJ OT 3
nekaopst 2019 r. Ne [1K4BH).

eau uzyyenust pu3uKU:

npUOOpEeTeHNE HWHTEpeca W CTPEMIJICHHS OOydYarolmuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE WX HHTEIUJICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOE MO3HaHUs U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIIEHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3yuyeHUs OCHOB
CTPOCHUS MaTepuu U (PyHTaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMupoBaHUE TMPENCTABICHUN O poju (DU3MKHU ISl Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJTOTOBKA K
JaabHeWIeMy 0Oy4eHHIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO0 (U3MKE Ha YPOBHE OCHOBHOTO
o01rero o0pa3oBaHusi 00ECTIEYNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEHNE YMEHUN OMUCHIBATh U OOBSCHATH (DU3UUYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3aJad ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBHITIOJHATH OTIBITHI,
nabopaTopHble  pabOTBI ¥ JKCIEPUMEHTANBbHBIC HCCIEAOBAaHUS C
UCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UHpOpMaIueld (PU3NIECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3HUKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON AeATEILHOCTH, CBA3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Heneno), B 8
Kiacce — 68 yacoB (2 daca B Hejento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).



[Ipennaraemsplii B mporpamMMe mno (u3HKe NnepeueHb Jad0paTOpHBIX paboT u
OIBITOB HOCUT PEKOMEHIATENbHBINA XapaKTep, yYUTEIb JeIaeT BEIOOP MPOBENICHHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBbHBIX OCOOCHHOCTEN
oOyuJarolmxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHMi, MpeaIaraéMblX B pamKax
OCHOBHOT'O FOCYapCTBEHHOT0 3K3aMeHa 10 (U3HKE.



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

dusnka — Hayka o mpupone. fABieHus npupoapl. OUZHYECKHUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMUUMHBL. M3MmepeHue @uanueckux BelWyuH. Duznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeEMa €IMHHII.

Kak ¢usuka u JApyrhe ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPOY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHUA: HAONIO/EHUE, IMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusuyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue EHbI ASEHUS Kbl U3MEPUTEIBHOI0 TpUOOpa.
2. HM3mepeHnue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl NpH MOMOIIHA KHIKOCTHOTO TEPMOMETpa U
JlaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OoJibllle, YeM OoJbllie BhICOTA
IyCKa.

Paznen 2. IlepBoHayasibHbIE CBeJeHUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HUX pa3Mmepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmkenne yactui BemectBa. CBSA3b CKOPOCTHM JABWKEHHMS YAaCTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3aumomelicTBue YacTuil
BEIIECTBA: ITPUTSLKEHNE U OTTAJIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYeCKNX) Tell. B3aMMOCBS3b MEXIy CBOMCTBAMHU BEIUECTB B PA3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JTBUKCHHUS.



2. Habmonenue muddysun.
3. HabGmonenue ~ siBmeHui,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aumopaeicTBHe Tel Kak NpUYHHA
U3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHULIC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SIBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha pyrux muanerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomencTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMYeCKOTro JIBHKEHUS TeNa.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmtoneHue siBeHUs: HHEPLUU.
4. HabGmroneHue U3MEHEHUsI CKOPOCTH TIPU B3aUMOJICHCTBUM TEIl.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JBIKEHMS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka To
HAKJIOHHOM TIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBL.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



Hasnenne. CriocoObl yMEHBIICHUS U yBEIMUYEHUS aBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmneparypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTH OT riayOuHbl. ['mapocraTtmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000s0uku 3emiu. OmbiT Toppudemu. M3meperue arMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPSL.
[Tpubops! 17151 U13MepeHus aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue KUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.
Coobmiaroiuecst COCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCcTH Tela
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.
8. YcioBue IIaBaHUsI TEJI: TIJIABAHUE WU TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOILIEHHUSI TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa NMOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHUCTBYIOIIEHM Ha  TeJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPYKEHHOU B )KUIKOCTh
YacTHU TeJla U OT MJIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus poryara. [[pumeHeHune mpaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasmiio» Mexanuku. KITJI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas odHeprusa. KuHeTtmyeckas W NOTEHUHAIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TenuioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mogenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUNU MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaNWUIIPHBIE sIBICHUS. TeIIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH DJHEpruu:
TeIUIonepeavya U coBeplieHre padoTel. Buasl Terionepenadyn: TeMIONPOBOIHOCTb,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnotel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. |e€mJIOO0OMEH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemoBoro Oamanca. IlnaBnenue wu
OTBEPACBAHUE KPHUCTAUIMYECKUX BEUIECTB. YJAENbHAsA TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JIaBJICHHS.

BnaxnHocTs BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysumn.

HaOnroenue siBeHnii cMauMBaHUs M KaMWIISIPHBIX SIBICHUN.
HabnroneHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a NpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKJICHUU.

[IpaBuiia u3MepeHus TeMIIEPaTypBhl.

Buae! Tennonepenayu.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnroenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKCHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka rUmoOTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruM Tella B pe3yjbTaTe
Terionepeaayn U padboThl BHEIIHUX CHUJI.

HccnenoBanue sBEHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIHJTMHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHOW TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

Onekrpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJAEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TE€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPHO3ULIMU MEKTPUIECKUX IT0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKuX 3aps/ioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUYECKUIN TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
J1s yuacTtka uen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE ITPOBOTHUKOB.

PaGota ® MOIHOCTH dJeKTpuueckoro Toka. 3akoH J[xoymns—JleHna.
DOneKkTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosie 3eMJIM U €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcreaa. MarauTHOE MOJIE AIEKTPUUECKOTO TOKA. [[puMeHeHne 3JIeKTPOMArHuToB
B TEXHHUKE. J[€MCTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MMOCTOSHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.

Omneitel @apajned. SBiaeHne 3NeKTpOMarHuTHOW MHAYKIUU. [IpaBuino JleHua.
DIIEKTPOTreHEPaTOP. Cnoco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pozia 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTAaTUYECKAs UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[IpOBOJHUKH U TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cTOYHNMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIAEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIN pasps.
. I3mepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUIeCKOTO HANPSKEHUS! BOJbTMETPOM.
. Peocrar n marazuH cCOnpoOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1oje Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND IMTOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OneiTel @apajes.

3aBUCUMOCTh HAMNpaBJCHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HHMKHOBCHMS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaul.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre IEUCTBUS DJIEKTPUYECKOIO TOJISI HA NPOBOAHUKH U
JARJIEKTPUKHU.

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

N3mepenue u peryJiupoBaHue HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYILIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI Ha PE3UCTOPE.

OMbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUIETbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MONIHOCTH JJIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX O0BETUHECHUU
U pa3JIeJICHUH.

HccnenoBanue AeMCTBUS IEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICUCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA M HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue U u3ydeHue padoThl JIEKTPOABUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKECHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsimonHENHOE ABMKEeHUE. CpellHsasl 1 MTHOBEHHAs
CKOpOCTb TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiuHEWHOe JBrkeHue. (CBoOoHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHLMT CyNIepO3UIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUe BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue martepuanbHONl TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue nmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cuil TsSKECTH, YHPYrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAs YHEPTUS TeJa, MOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIManbHast SHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
2. CpaBHeHHE MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HbBIX TEJI OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBHKCHUS.
HaOnronenue ABUXKEHUSI Tella 0 OKPYKHOCTH.



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

Habmoienne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUéTa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JEHCTBYIOIIEH HAa HEro
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npu yCKOPEHHOM JBUKCHUU.

[lepenaua umirynbca Mpu B3aUMOACHCTBUM TEIL.

[IpeoOpa3oBanus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEUCTBUU.

CoxpaHeHne UMIyJbca MpHU aOCOIIOTHO YIPYTrOM B3aUMO/IEHCTBHH.
Habmroienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPIHH MPU JABHKEHUU TeJla MoJ1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimel.

1.

10.

11.

KoncTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA I TETIEKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCSATCS KakK psj HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON OBEPXHOCTH.

OnpeneneHue palOOThl CUJIBI  YOPYrOCTH TMpPU TOABEME Tpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS] SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus M BOJIHBI.



KonebarenbHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHU: epHo,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxaomue — koneOaHus.  BpIHyxknaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacupOCTPaHEHHS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOHa. OTpakeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Habmoenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHnne npo10bHbIX U MONEPEYHBIX BOJIH (HA MOJIEIIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve dYacTOThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpepneneHuie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnenoBaHue 3aBUCMMOCTH MepUo/ia KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH IEpUOIa KOJICOaHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUl TIpy3a, MOJBEIICEHHOIO K
HUTH, OT Macchl rpys3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJCHUS.

o v s~ W N

Paznen 10. D1eKTPOMATrHUTHOE 0JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
AJEKTpOMarHuTHeIX BOJH. Illkama »iekTpomMarHUTHBIX BOJH. Mcmosib3oBaHHe
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBeTa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopnvie padbomul u onvimeul.
1. M3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmeHust Connua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcmonp30BaHUME TOJHONO BHYTPEHHETO OTPAXKECHHS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xopa ayyen B inH3e. OnTudeckas cucrema poToarapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bim3opykoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. CroxxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTtuveckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEHUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHuit ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aeictBus ¢oToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens riasza.

11. Pa3noxenue 6e51oro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPaKEHHSI CBETOBOTO Jiyya OT YIJia
naJIeHus.

2. M3yueHue xapakTepUCTUK U300paKEeHUS MPEAMETA B TUIOCKOM 3epKaje.

3. HccnenoBanme 3aBUCUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUsS] HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300paKEHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHYECKOM CHIIbI coOMpatrouieit
JINH3BI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. ONBITHI TI0O BOCHPHSATHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
I[BETOBbIE (DUIIBTPHI.



Pa3znen 12. KBaHTOBBIE SIBJICHUS.

OmnbiTel Peszepdopaa u manerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue u NoromeHne ceeta aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens artomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOI'O YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHepretvka. J[eWCTBHUS paaUOAKTHUBHBIX HW3JIYYEHUW HaA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus u3nydeHus: OpUPOJHBIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CruIONIHBIX M JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3HOMY

nyta (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI1 CUCTEMATHU3alu1
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
OpU U3YyYEHUH BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY MO (U3HMKEe JJIsi 00ydYaromuxcs, BHIOPABIIUX ATOT
y4eOHBIN TpeIMeET.

[Tpy M3y4eHUH AAHHOTO MOJIYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOIOB HCCIEAOBAHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJyYEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpruHIMNIHATBHO IEITEIPHOCTHBIN XapaKTeEP JAHHOTO Pa3/ieiia peain3yercs 3a
CYET TOTO, YTO OOYYAIOIINECS BBIMOJIHAOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE IIOJIYYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHATH
buznyeckue SIBICHUS B OKPYKAIOLIEH MPUPOE U MTOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIECIOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOOJee€ BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, IPAKTUYECKOTO UCIOJIB30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoOBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHMSA:

— IPOSBJIICHHE MHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
(bu3nuecKol HayKu;

— LEHHOCTHOE OTHOIIIEHHE K TIOCTHKEHUSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJIEHHH OOILIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
bu3uKy;

— OCO3HAaHHME BaXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BaXKHEHUIIEH COCTABIISIOLIEH
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
Os1aromoJryuust:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU MpPaBWJI 0OE30IaCHOrO IOBEJECHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBUSIX;

— c(popMUPOBAHHOCTH HAaBbIKA peIIeKCUH, TPU3HAHKE CBOETO IIPaBa Ha OLIUOKY
Y TAKOTO K€ MpaBa y IPyroro 4ei0BeKa;

6) Tpy10BOr0 BOCIIUTAHNS:



e — AKTHBHOE Yy4YacTHE B PCIICHUHU IMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHM3alud, TOpojia, Kpas) TEXHOJIOTUYECKOW U
COITMaJILHOM HAMPaBJICHHOCTH, TPEOYIOIIKUX B TOM YHCJIE U PU3HMUYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY H3YUYCHHIO TIPO(DecCHii, CBSI3aHHBIX ¢ (PU3UKOI;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
o0JlacTH OKpy’Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLIGHKH HX
BO3MOKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH CPeJIbl;

e — OCO3HaHHME IJI00ALHOTO XapakTepa SKOJIOTHYECKUX IpoljieM M IMyTed HX
pelieHus;

e §8) ajanTanuM K M3MEHSKOIMMCH YCJIOBHAM CONHAJIbHOM M NPHUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIECIOBAHUN U
POEKTOB (DU3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

e — TIIOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH YE€pe3 MPAKTHUYECKYIO
NeATEIIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSX;

e — OCO3HaHME Je(DHUITUTOB COOCTBEHHBIX 3HAHHHN W KOMIIETCHTHOCTEH B 00JacTH
busuky;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHUM HOBBIX (HU3UYECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
HSKOHOMUKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3HUECKUX 3HAHUM;

e — OIIEHKAa CBOMX JCWCTBHUM C YYETOM BIIMSHUS HA OKPYXAKOUIYK Cpeny,
BO3MOYKHBIX TJI00ATBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbTare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATIbHBIC YICOHBIC TEHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCAbHbIE  Yy4eOHbIE  JCWUCTBUSA,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YI€OHbIE TCUCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

Bba3oBble JJornueckue aeiicTBUA:



BBISIBISITH M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCcCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH MPUUMHHO-CJICACTBEHHBIC CBSA3M MPHU U3YUYCHHH (U3UYECKUX
SIBJICHUI U IPOLIECCOB, J1€JIaTh BBIBOBI C HCIIOJIb30BAHUEM JIETyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHHUH, BBIIIBUraTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOATENLHO BBIOUPATh CIIOCOO pelieHns yueOHoi pu3ndeckoil 3aaaun
(cpaBHEHME HECKOJIbKMX BapHaHTOB peuieHusi, BbIOOp Haubonee
HOJIXOJISIIETO ¢ YYETOM CaMOCTOSITENBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIIBIT, HECIOXKHBIH
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OpPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BbIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3UYHBIC METObI, MHCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JAaHHBIX C y4ETOM MPEIIOKEHHOW Y4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
nHpoOpMaMu W WLUIIOCTPUPOBATh pellaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TharpaMmMamMu, HTHOU rpaduKoi U MX KOMOWHAITHSIMH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0/ OOCYXAeHMs y4yeOHOro marepuaia, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBAaTh HJEU, HAllEJICHHBIE HA pPEUICHHE 33JaYd M MOAJAEp KaHHE
OJ1arokenaTeIbHOCTH OOIIECHNUS;



COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYME U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTaThl BBINOIHEHHOTO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U HHIUBHUYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW JI€ATENbHOCTH, OPraHU30BBIBATH JIEWCTBUS
no €€ JMOCTIKEHUIO: paclpeiessaTh poiH, OOCYKIaThb IpPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACHCTBUSA C IPYTUMH YICHAMHU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYyalMsIX, TPEOYIOIINX
JUIS pelieHns (pU3NUeCcKUx 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IMPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, TPHUHSITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITENILHO COCTaBJISATh AJITOPUTM pellieHus! (PrU3NUecKol 3aauu in
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;
nenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYalluu ¥ IPEJIararth IJIaH €€ U3MEHEHUS;
OOBSICHATH  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NEeSATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYecKOro HMCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBIIMXCA CUTYyallMi, YCTAaHOBJIECHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LICJIA U YCIOBUSM,;

CTaBUTh c€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIIOpa UM JUCKYCCUM Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIrOro;



pHU3HaBaTh CBOE MPABO Ha OIMMOKY NMPU pEIIeHUH (PU3UUECKUX 3a/1ad WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYIoro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIy 00yueHus B 7 kJacce rpeaMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIMOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOe), MEXaHWYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpHs, pPaBHOJAEHCTBYIOILAs
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKEHUE, HWHEpLus,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEPIBIX TEJN C 3aKPEIUIEHHOM OCHIO
BpalleHUs, Iepeada JaBjIeHus TBEPABIMU TEIAMMU, KUIKOCTIMHU U ra3amH,
aTMOC(pepHOE [1aBlICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
DHEPIUHU) MO ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMOC(EpHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YelI0BeKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCIOIB3Y I
duznyeckue BeIMYUHbI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHSsA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tea,
cujia TpeHus, AaBjeHue (TBEPAOTro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHuuyeckas padoTa, MOIIHOCTb, IJIEYO CHIIbI, MOMEHT CHIIbI,
KOA(PGUIIMEHT TOJE3HOTO JACMCTBUS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL SHEPIusl), 0NpH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUil CMBICT UCTIONB3YEMbIX BETUYHH, UX 0003HAYCHUS U €TUHUIIBI
bu3MUecCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(bu3MUECKyl0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTHh TIpauKku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;



XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS W IPOIIECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUIO paBHOBeCHs phidara (6s10ka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATHh (PM3UYECKHUE SBICHHS, TTPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyalluii NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh NIPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTUYECKUX II1aroB ¢ OMOpOil Ha 1—2 M3y4EeHHBIX CBOMCTBA (PUIUUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemat pacu€THhle 3a7adyd B 1—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHAM3a
YCIJIOBUSI 33/1a4d 3alHUChIBATh KPATKOE YCIOBUE, MOJICTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMyJbl UM MPOBOAUTH PaCUEThl, HaXOAUThH CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC /I PEIICHUS 3a/1a4, OLICHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIIUTh TPH TMOMOITU
(bu3HMYEeCKUX METOJIOB, B OTIMCAHUH UCCIIEIOBAHUS BBIJICTSATH IPOBEPIEMOE
MPEANoIoKEHUE (TUIOTE3Y ), pa3audyaTh U UHTEPIPETUPOBATH MOJTYUYESHHBIN
pe3yabTaT, HaXOAUTh ONIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yabTaram;

MPOBOJUTH OMBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
bu3HYecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIE MIPEATIONOKECHHUS,
coOHMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYy10BaHUs, 3alUCHIBATh XOJ]
OTmbITa U POPMYJTUPOBATH BHIBOJIBL;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSAHUS, BPEMEHH, MacChl Tena,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIpYyrol ¢ HCHOJb30BAHUEM NPSIMBIX H3MEPEHU (3aBUCUMOCTU IIYTH
PAaBHOMEPHO IBUXKYILIETOCA Tela OT BPEMEHU IBUKEHUS T€Ja, CUITbI TPEHUS
CKOJIb)KEHUsI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Tel M
HE3aBHUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAJHA CONPUKOCHOBEHMS TEJI, CUJIbI
YOPYTOCTA OT YUIMHEHUS TPY>KUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BEMaA
MOrPYKEHHOM YaCTH Tela U OT IUIOTHOCTH KHAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TE€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUW paBHOBECHs pblyara U OJOKOB), Y4aCTBOBaTb B



IUTAHUPOBAaHUHM  Y4eOHOTO HCCIEAOBaHUA, COOMpAaThb YCTAaHOBKY U
BBITIOJHATh WM3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl TMOTYYCHHON 3aBHCHUMOCTH (UM3MUYECKUX BEJIHYMH B BHUJE
NPEAIOKEHHBIX TaOMUIl W TpaduKOB, AenaTh BBIBOJABI IO pe3yjibTaTam
UCCJIeIOBAHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKUBAIONIAS CHJIA, JACHCTBYIOIIas Ha TMOrPYyXKEHHOE B
KUIKOCTh  TeNo, KOAD(PUIMEHT TMOJE3HOro  JEUCTBUS  MPOCTHIX
MEXaHU3MOB), CJeAysd MNPEII0KEHHON WHCTPYKIUMHU: TPHU BBITOJIHEHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYCHHE UCKOMOM BEJIUYHNHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIMAIGI ACHCTBUS TMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, HOJBMKHBIA M HETIOABW)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha MX OMNHCAHHUA (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Tpecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOIuUTh  HWHGMOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHsI 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY’KaIOILEel cpee;

OCYUIECTBJISITh OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEFOIINXCS
3HAHMK W TYyTéM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEJO0CTOBEPHOMU;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JIUTEPATYPy PU3NUECKOTO COJEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPChI
cetu MuTepHer, BiaAeTb Npu€MaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIKU (HU3UUECKOTO COAEpPKAHUS, B TOM



yucie myOIuyHo JeIaTh KPaTKUE COOOIIEHUS O Pe3yIbTaTax MPOSKTOB WIIN
y4eOHBIX UCCIEAOBAHUN, TP 3TOM IPAaMOTHO HCIOJIb30BaTh U3YUYEHHbBIN
MOHATUUHBIA ammapaT Kypca (HU3MKH, COMPOBOXIATh BBICTYIUICHHE
MIPE3CHTALIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIpeaesiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHH C TOCTABJICHHBIMHU 3aj[a4aMH,
CJICIUTh 3a BBIIOJHEHHEM IUIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JCATEIBHOCTh  TPYIINBI, BBICTPAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBAI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kijiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCIIONb30BaTh TIOHATHUS: Macca M pa3Mepbl MOJIEKYII, TETJIOBOE JIBUKCHHE
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEI[ECTBA, KPUCTAJUIMYECKHUE U
amop(HbBIe TeENa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO31yXa, TeMIepaTypa, BHYTPEHHSS OHEpPrus, TEIIOBOM JBHUTaTelNb,
AIIEMEHTAPHBIN IEKTPHUUECKUN 3apsii, ANEKTPUIECKOE TOJIe, MPOBOTHUKA
U TURJICKTPUKH, TOCTOSHHBINA AIEKTPUIECKUI TOK, MATHUTHOE TI0JIE;
pasznuyaTh sBJICHUS (TEIUIOBOE pACUIMPEHHE W CKaThue, Teruionepenaya,
TEIJIOBOE pPaBHOBECHE, CMAUYMBAHUE, KAWJUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIUsl, TUIABJICHUE, KpUCTaUIM3anus (OTBEpJEBaHUE), KHUIIEHUE,
TeruIonepeaya (TeTI0MPOBOHOCTH, KOHBEKIIHS, U3ITy4YEeHHE),
3JIEKTpU3alLUs TeJl, B3aUMOJCHCTBUE 3apsAA0B, NEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJCHCTBUE MArHUTOB, JEHCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsT MHITYKIIHS)
0 ONHUCAaHWI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpY’>KalollleM MHUpe, B TOM 4YHucle (U3UUECKHE SIBJICHUS B MPUPOJE:
MOBEPXHOCTHOE HATHKEHUE U KaMWUIIpHBIE SBICHUS B MPHUPOJE,
KpUCTAIUIBI B Tpupojie, uinydeHue ConHIA, 3amMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMitu, Aperid morocoB, poJib MATHUTHOTO TOJIS JJTSI )KM3HU Ha 3eMIIe,
MOJIIPHOE CHUSHWE, TPH 3TOM TMEPEBOIUTH MPAKTHUECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBIICHUI;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA TEN M (PU3MUECKUE SIBJICHUS, UCTIOIb3Ys
dbu3ndecKue BeTUYHHBI (TEMIIepaTypa, BHYTPEHHSSI YHEPTHUs, KOJIUIECTBO
TEIJIOThI, yJleJbHas TEIJIOEMKOCTh BEIECTBA, YJAEJbHAas TeIuloTa



IUTABJICHUS, YJENbHAs TEIIOTa NapooOpa3oBaHUs, YJIENbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIlIMHbI, OTHOCUTEIIbHAS BIIAJKHOCTH BO3/1yXa, dJIEKTPUUECKUH 3apsil, CHIIa
TOKA, DJEKTPUYECKOE HAIPsSHKEHUE, COIPOTUBIEHUE IPOBOIHUKA,
yII€JIbHOE CONPOTUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (DUBUUYECKUN CMBICT
UCIIOJIBb3YEMBIX BETUYMH, 0003HAYEHUS U €UHUIIB (PU3NUECKUX BETUYHH,
HaXoAUTh (POPMYJbI, CBSI3BIBAIOLIUE JaHHYIO (PU3NYECKYIO BEJIMYUHY C
JIPYTMMH BEJIMYMHAMH, CTPOUTh TI'padUKM H3YYEHHBIX 3aBUCUMOCTEU
(u3NYECKUX BEJTUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M MPOLECCHI,
WCIIOJIb3Ysd OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KHHETHYECKOW TEOPUH
CTpPOEHUS BEILECTBA, NPUHLHUII CYNEPHO3UIMN NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa aJis ydacTKa LEenu, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHUS SJHEPTUH, IIPU TOM 1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alHCHIBATH €T0 MATEMATHUYECKOE BHIPAXKECHHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYallMi NMPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHYecKux
IaroB ¢ omnopoi Ha 1—2 W3y4EHHBIX CBOMCTBA (PUBMUECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aJadyd B 2-3 JEUCTBUSA, HCIOJb3YyS 3aKOHBI U
dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHaju3a
YCJIOBHUS 3aJauyd 3alMCBhIBATh KPATKOE YCJIOBHE, BBIABIATH HENOCTATOK
JAHHBIX I pEIIeHUs 3a7aud, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoAuMble JUIsl €€ penieHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
NOJTy4Y€HHOE 3HaUYeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(GU3MYECKUX METOJOB, HCIOJb3ysl OMNHCAHUE HCCIEIOBAaHUS, BBIIEIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUs, A€JIaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
bu3znyecKux CBOWCTB TeN (KaNMUUISIPHBIC SIBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEéMa, TeMIepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusi IpH M3JIYYEHUH OT ILBETa M3JIydarolled (IOrjoLaromiei)
IIOBEPXHOCTH, CKOPOCTb MCIAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IJIOIAAA €€ IIOBEPXHOCTH, DJJEKTPHU3alUs TEI W B3aWUMOJCUCTBHE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJI€H IIOCTOSIHHBIX MAarHUTOB, IEHUCTBUSA



MarHuTHOTO TOJII Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBAa DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpoBEpsieMbIe MPEATOIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyZ0BaHUsl, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3MYECKUX BEIMYMH, CPAaBHUBATH PE3yJbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOro
CEUEHHMS U Y/ICJIbHOIO COMPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4Yepe3 TMPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TOCIENOBATEIIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUSI, CIEeAys NPEIJIOKEHHOMY ILIaHy, (PUKCUPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPAa(PUKOB, 1€TaTh
BBIBOJIBI 11O pE3YyJIbTaTaM UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BeIMYMH (yAesbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE TMPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NMPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MAaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIB  JEHCTBUSA U3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONTOPOM HA MX ONMCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUICHUS JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIrUH, 3IJIEKTPOOCBETUTENIbHBIE TNPUOOPHI,
HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (mpuMepsl), AIEKTPUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIB3YSl 3HAHMS O CBOWCTBax (hM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHUE YCTPOMCTBA M HU3MEPUTEIbHBIC
pUOOPHI IO CXEMaM M CXEMAaTHUUYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMbl 3JIEKTPUUYECKHUX LENEd C
NOCJIEOBATENBHBIM U NAPAJIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3ianyas
yCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX 1IETEH;



OPUBOIUTH  MPUMEPHl  (HAXOAUTh HWHGOPMALMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1)1 obecriedeHusi 0€30MacHOCTH TP OOpaleHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHUS 310POBbsI U COOJIIOJICHUSI HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPele;

OCYIIECTBISATh TOUCK HMHPOpPMAIMH  (PU3UYECKOTO COACpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW K IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX HCTOUHUKOB BBIJIEIATh HH()OPMALINIO, KOTOPAs SIBIISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHO;

UCIIOJIb30BaTh MPU BBIMOJIHEHUN YYE€OHBIX 3aJJaHUNl HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPY PU3UUECKOTO COAEPIKAHMS, CTPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu VHTepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeodpazoBaHusi UHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
0o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJIEp>KaHMsl, B TOM YMCJIE€ MYOIMYHO MPEACTABISITH PE3YJIbTAaThl TPOESKTHOM
WM UCCIIEA0BATENIbCKON AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BaTh
W3YYCHHBIM TOHATUHHBIMA ammapaT Kypca (HU3MKH, COMPOBOXKIATH
BBICTYIJICHUE NTPE3EHTALUEH;

IpU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIEAOBAHUN (U3HMUECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
NIOCTABJICHHBIMU 33/1a4aMHM, CJICAUTH 32 BBIIOJHEHUEM ILJIaHA JCUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLICHWBAThb COOCTBEHHBIM BKIaJI B
NEeATEIbHOCTD IPYIIIbI, BEICTPAUBAaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE,
MPOSIBJISISI TOTOBHOCTD pa3pelaTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0230BOM YpOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jedopmarius
(ympyras, maacTauyeckasi), TpeHUe, LEHTPOCTPEMHTEILHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHMYECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJIEKTPOMATHUTHBIE BOJHBI, ITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJHU30PYKOCTh U JaJbHO30PKOCT,
CHEKTPhl UCIYCKaHUsI U TMOTJIOIIEeHU, alib(pa, OeTa- U ramMmma-u3ydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

paznuuath sBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHHE, CBOOOHOE
najieHUue TeJ, PABHOMEPHOE JIBIKEHHUE MO OKPYKHOCTH, B3aUMOJICUCTBHE



T€J, PEaKTUBHOE JBUXKEHHE, KOJeOaTeIbHOE IBHXKEHUE (3aTyXalollue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3BYyKa, NPSIMOJIMHEWMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETAa, NIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pas3sioKeHHe OeJoro CBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3MUECKOE SBIICHHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJIE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TIaHeT COJIHEUHON CUCTEMBI, PEAaKTUBHOE
JIBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH, 03XO, LBETa Te,
ONTUYECKHUE SIBICHUSA B MPHUPOJE, OMOIOrMYEcKOoe NIEHCTBUE BUAMMOTIO,
yIbTPadUOIECTOBOTO U PEHTTCHOBCKOIO H3JIYyYEHHM, €CTECTBEHHBIN
pPaZMOAaKTUBHBIN (OH, KOCMUYECKHE JY4Yd, PaJUOAKTHBHOE H3ITydEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJUOAKTUBHBIX HW3JIYYEHUU Ha
OpraHW3M YEJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUUECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINUYECKUE SIBICHMS, UCIIOIB3YS
dbu3nueckue BENIUYUHBI (CpEIHSSI W MTHOBEHHAsl CKOPOCTh Teja TpH
HEPAaBHOMEPHOM JBHKEHUHU, YCKOPEHHE, TMEPEMEIICHHE, IMyTh, YIJIOBas
CKOpPOCTh, CWJIa TPEHHS, CUJIa YIPYTrOCTH, CUJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJeHUs, BEC Tela, HUMIYJbC Tella, WMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MONIIHOCTb, NOTEHIMAJIbHAS SHEPrusi Tena,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAS SHEPIUsl CXKATOU
NPY>KUHBI, KHHETHYECKast SHEPTHUSI, TOJIHASI MEXaHUUYECKasl SHEPTHsl, IEPHO/T
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa M BbICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTelb IMPEJIOMJICHUSI Cpeibl), MpU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (U3UYECKUM CMBICI HCIOJIb3YEeMbIX BEJIWYHUH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEJIIMYUUH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMA CWJI, NPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOIO U MACCOBOTO YHUCEN



IpU SJEPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIIUChIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a71a41 (OIMPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHUE BETUYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJa4M 3allMChIBATh KPATKOE yCIOBUE, BBISBIIATH
HEJIOCTAIONINE UM U30BITOYHBIE JAaHHBIE, BHIOUPATh 3aKOHBI U (DOPMYJIBI,
HEOOXOAMMBIE I PpELICHUS, NPOBOAUTh pacyéTbl U  OLEHHUBATh
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE MPENAINOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
NPOBENCHHUS]  UCCJIENOBAHMs, JElaTb BBIBOJbI, HWHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3MUecKux CBOMCTB Ten (M3y4yeHue BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXpaHEHUs] PHEPruu, 3aBUCUMOCTh MepuoAa KoJeOaHWW MNPYKUHHOIO
MasTHHKA OT MaccChl Tpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTb OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOMparouiei
JMH3€, HAOJIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB HW3IIYUEHMS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
000py1I0BaHUs, OMUCHIBATH X0/ OIbITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IHI,

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUH, ONpeaesss
CpellHee 3HAaYeHUEe Uu3MepseMOol BeIMYUHBI ((DOKYCHOE pacCTOSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpPa);

MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM [JIBJKEHMHM 0€3 HadaJbHOW CKOpPOCTH, HEpHOJa
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JIJIMHBI HUTH, 3aBUCUMOCTHU
yrja OTPa)K€HUs CBETa OT yIJIa MAaJeHUs U yIjla MPEeIOMJIEHUs OT yria
NaJcHNs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpPATh



YCTaHOBKY, (PUKCHUpOBaTh pe3ylbTaThl MOJYYEHHOM 3aBUCHMOCTHU
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U TpaduKOB, NeJaTh BBIBOJBI IO
pe3yabTaTaM HCCIeA0BaHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb U YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH>KEHHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, XECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJICOaHU MaTeMaTH4eCKOoro M MPYKMHHOTO MAasTHHUKOB, ONTHYECKAs
cwia coOuparomeid JHMH3bI, pPaJAUOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpEHUs, COOMpaTh SKCIEPUMEHTANbHYI0 YCTAaHOBKY M BBIIIOJIHATD
U3MEpEHHS, CIeAysl MPEeNOKEHHOW WHCTPYKLWU, BBIUMCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJTU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThl C YIETOM 3aJaHHOU
HOTPEIIHOCTA U3MEPEHMUI;

cO0JII0/1aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH NP padoTe ¢ 1abOPaTOPHBIM
o0opy1I0BaHUEM;

pa3nuuaTh OCHOBHBIC TPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuaigbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTaHEeTapHasi MOJIeIb aTOMa, HyKJIOHHAs! MOJIEIb
aTOMHOTO s11Ipa;

XapaKTepu30BaTh TMPUHIUMBI JCUCTBUS HM3YyUYEHHBIX NPHUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOHM Ha WX OmHcaHus (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHcKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBax (PU3WYECKUX SBJIEHUM M  HEOOXOoauMble (pu3nyeckue
3aKOHOMEPHOCTH,

UCIIOJIb30BaTh CXEMbI U CXEMaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTHUECKUX MTPOLIECCOB MPHU
pelieHn  y4eOHO-TIPAaKTUYECKUX  3a7a4, ONTHYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B TNTIOCKOM 3€pKajie U COOMparoLel JIUH3E;
OPUBOJUTH  MPUMEpPhl  (HAXOAWTh WHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH NI obecriedeHusi 0€30MacHOCTH Tpu oOpaIrieHn ¢ mpudopamMu 1
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 3I0POBhS U COOIIIOJICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHUSI B OKpYKaloLIeH Cpelie;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3NUECKOTO COJIEpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIUPYsI MOMCKOBBIN 3aMpoc, HAXOAUTh
MyTH OMpPEeNIEHUs] JOCTOBEPHOCTH IMOJIYYEHHON MHQOpPMAIMK Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCITOJIB30BaTh MPHU BBIIOJIHEHUN YYEOHBIX 3aJaHUIl HAYYHO-ITOMYJIIPHYIO
JauTepaTypy GU3MUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HH(GOPMALIUU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPAaMOTHO  HCIOJb30BaTh  U3YYEHHBIH
NOHATUWHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COIpPOBOXKIATh
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
bubmuoreka [{OK
1.1 ®dusuka - HayKa o ojie 2 0 0
M3HEa - Hayka o Hpupol https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.2 dusznyeckue Be 2 0 1
VISHHCCIHE BETITHIHb https://m.edsoo.ru/7f416194
bubnunoreka LIOK
1.3 E i 2 0 1
CTECTBEHHOHAYYHbI METO/ IO3HAHUS hitps://m.cdsoorw/Tf416 194
Hroro no pazneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 C 1 0 0
TPOCHHE Betiectsa https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ’ 0 | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoreka IIOK
2.3 ArperatHbie COCTO eIecTBa 2 0 0
TPeratHet OV BEIHECTE https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
bu6 OK
3.1 MexaHn4eckoe JBHKEHUE 3 0 0 nommorexa [

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 0 bubnmnoreka HOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2 Jlasnenne xuKocTn > 0 https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE AaBICHHe 6 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 IT 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4 1
33 examureckat Sueprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenioBble siB1eHUs
. bubmuoreka [JOK
1.1 CtpoeHue u cBOMCTBA BeLIECTBA 7 0 0 hitps://m.edsoo.ru/ 74181 ce
bubmuorexa [JOK
1.2 T 21 1 5
CTIOBLIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
71 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 0 1 bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
. i 7 2 1
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 0 7 hitps://m.cdsoo.ruw/7f418 1 ce
bu6mmoreka [JOK
2. M 1 1.5
3 AAHTHPIC ABJCHHA 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4 0 0
DEKTPOMATHHTHAS HHTYKIHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 0 | bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 0 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 0 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3J'IeKTp0MaFHI/ITHO€ IOJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA




bu6mmoreka [IOK

4.1 2
3aKOHEI pACHpOCTPAHCHIA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.cdsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 FAAcpHbIe peariuti ! ! https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Nen/m | Tema ypoka Kontpoabnbie IIpakTuyeckue tuposhie
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI

| ®du3nka — Hayka o npupone. JABneHus | 0 0
PUPOJIBI
®dusndecKkue ABICHUS 1 0 0
®u3nuecKue BeIMYUHbI U UX U3MEPEHUE 1 0
VYpok-uccnenosanue "M3mepenne

4 TEMIIEpaTyphl IIPU IIOMOIIH KHJIKOCTHOTO 1 0 1
TEPMOMETPA U AATYMKA TeMIepaTypsl”

5 Meroasl HaydHOrO 1o3HaHus. Onucanue | 0 0 bu6nmoreka LIOK
(bU3UYECKUX SIBJICHUHN C ITOMOIIBIO MOJIEIIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTessr:

6 JATbHOCTh MOJIETA IIapUKa, ITYIIEHHOTO | 0 |
TOPU30HTANIBHO, TEM O0JIblIe, YeM OoJble
BBICOTA ITycKa"

Crtpoenue BemectBa. OMBITHI,
7 JTIOKa3bIBAIOLINE AUCKPETHOE CTPOCHUE 1 0 0 brbmmorexa [TOK
https://m.edsoo.ru/ff09fe0Oa
BELIECTBA
but6mmorekxa [IOK

8 JlpKerIHe JacTAIL BellleCTsa ! 0 0 https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OMnbITH IO

9 HaOJII0IEHUIO TETIJIOBOTO PaCIIMPEHUs 1 0 1
ra3oB»




10

Al"pel"aTHBIe COCTOAHHA BCUICCTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJBI.

bubnunorexa LIOK

11 O6o06menue mo pazaeny «lleppoHayanbHbIC hitps://m.cdsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUHU BEIIIECTBAY
12 Mexanunyeckoe nBuxeHue. PaBHoMepHoe u bubnmnoreka HOK
HEPABHOMEPHOE JBUKEHUE https://m.edsoo.ru/ff0a05c6
bub6nmoreka [IOK
.E
13 Cropocts. Eaummitet cropoctu https://m.edsoo.ru/ff0a079¢
14 Pacuer nyTu 1 BpeMeHHU JIBUKCHUS bubmorexa [IOK
yr p a https://m.edsoo.ru/ff0a0ae4
bubnunoreka LIOK
n .M —
15 Heptint. lacea == Mepa HHEPTHOCTH Te/ https://m.edsoo.ru/ff0a0c10
16 IInotHocTh BemecTBa. PacueT Maccel u bubnunoreka LIOK
o0beMa Teja 1o €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaboparopHas pabota «Onpenenenue bubnnorexa [JOK
17 N
IUIOTHOCTH TBEPJOTO TEIA» https://m.edsoo.ru/ff0al23c
13 Pemenue 3agau no teme "[lnoTHOCTH bubmmoteka IIOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuta kak XapakTEepPUCTHKA B3aUMOICUCTBUS bubmuoreka [IOK
ten. Cuna ynpyroctu. 3akon ['yka https://m.edsoo.ru/ff0al23c
JlaGopaTtopHnas padora «M3yueHue
20 e pCTsDKeHHs[ (yZ(i)o Malum) bubmroreia LIOK
3aBUCHMOCTH pa VH pMart https://m.edsoo.ru/ff0al23c
MPY>KUAHBI OT PUJI0KEHHON CHITBI»
bubnunorexa LIOK
21 SIBnenme TaroreHus. Cuiia TSKECTH hitps://m.edsoo.ru/ff0al 23¢
CBs3b MEXTY CHUJION TSHXKECTH M MacCoi
Y bubnunorexa LIOK
22 tena. Bec Tena. Pemenue 3amay mo teme

"Cuna Tsoxectu"

https://m.edsoo.ru/ff0al778




Cuita TsDKeCTH Ha APYyrux IjiaHeTax.

bub6nmoreka [IOK

23 ®Pu3nyecKue XapakKTEPUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

bu6nmoreka [IOK

24 Hsmepenne ci. Jlsamomerp https://m.edsoo.ru/ff0al8cc

bu6nmoreka [IOK

25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al778

26 Ciio’)keHue ABYX CHJI, HAPABJICHHBIX 110 bubnmnoreka HOK
OJIHOM IpsiIMOI1. PaBHOEICTBYIOIIAs CUIT https://m.edsoo.ru/ff0ala70

7 Pemrenne 3agay 1mo Teme bubnunoreka LIOK
"PaBHonelicTByrOmas cui" https://m.edsoo.ru/ff0al23c

)3 Cuita Tpenus u e€ BUIbl. TpeHue B mpupoe bubanoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT bubanoreka [JOK
CHJIBI TaBJIEHUSA U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS TTOBEPXHOCTEM»

30 Pemenue 3anau Ha onpenenenue bubmuoreka [IOK
PABHOJIEUCTBYIOILEH CUIIBI https://m.edsoo.ru/ff0al23c
Pemenue 3amau mo remam: «Bec Temnay,

31 «I'paduueckoe n300pakeHue Cu, brbmmorexa [TOK

. https://m.edsoo.ru/ff0alde0
«Cunbl», «PaBHOAEHCTBYIOIIAS CUII»
KonTposabHas pabora o Temam:

1 «MexaHndeckoe JBIKEeHHE», «Macca, but6mmorekxa [IOK
MJIOTHOCTBY, «Bec tenay, «['paduaeckoe https://m.edsoo.ru/ff0al23c
n300paxenue cuimy, «CHUITbD)

13 Hasnenune. CiocoObl yMEHBIIEHUS U bubnmnorexa [JOK

YBCIUUYCHUA OaBJICHUA

https://m.edsoo.ru/ff0a20a6




I[aBJ'IeHI/Ie rasa. 3aBUCUMOCTb JaBJICHHS ra3a

bub6nmoreka [IOK

34 0T 00BbEMa, TeMIIEpaTyphl https://m.edsoo.ru/ff0a2376

35 [lepenaua naBiieHus: TBEPIBIMU TEJIAMH, bubnunoreka LIOK
JKAIKOCTSIMHU U razaMu. 3akoH Ilackana https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B )KUJIKOCTH U T'a3e€, BBI3BAHHOE bubnmnoreka HOK
JICICTBUEM CHUJIbI TSDKECTU https://m.edsoo.ru/ff0a2718

37 Pemenwne 3agau mo teme «JlaBinenue B bubnuorexa [IOK
SKUIKOCTH U rase. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

bubanoreka [JOK
38 Coobmaronmmecs cocyn! https://m.edsof)_.lru/fan297O

39 ['uppaBnuyeckuii npecc bubmorexa HOK
https://m.edsoo.ru/ff0a3136

40 ManowmeTtpsl. [TopiiHeBo# KUIKOCTHBIN bubnnorexa [JOK
HacocC https://m.edsoo.ru/ff0al23c

A1 ATmochepa 3eMiH U IPUIUHBL e Bbu6motreka [JOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a

bubmuoreka [JOK
42 Bec Boznyxa. AtmochepHoe naBieHne https://m.edSO(Ifru/fanZbSa

43 Nsmepenue armocdeproro napnenus. OnbIT bubmuoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8

m 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmnorexa [JOK
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4

45 Bapomertp-anepous. AtmochepHoe bu6muoreka [IOK
JlaBJICHHE Ha Pa3IUYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amad mo teme " AtmochepHoe bubnuotexa [JOK

napiexue"

https://m.edsoo.ru/ff0al23c




JleficTBuE KUAKOCTH U raza Ha

bu6nmoreka [IOK

47 OrpYKEHHOE eJio. A elloBa
TOTPYCHHOC B HIX TEIO. APXUMEIOB hitps://m.edsoo.ru/ff0a3276
cuia
JlabopatopHas pabora «Ornpeneneaue
48 BLITaJ]';I)KI/IBEI-O epﬁ CHIIBI efII)CTB FoIeH Ha bubnmorexa LHOK
m > ACHCTBYION hitps://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPY>KEHHOE B JKUJKOCTh)
JlaboparopHas paboTa 1o Teme
49 «HccmenoBanne 3aBUCUMOCTH Beca TeJla B bubnunoreka LIOK
BOJI€ OT 00bEMa MOTPYKEHHOMN B HKHUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEJIa»
bubnunoreka LIOK
50 IInaBanue Tea
https://m.edsoo.ru/ff0a3a96
JIaGoparopnas padora "Komnc OBaHHE
51 a COI\EGT : I/IJ'II/II;(OHCT " OBZSIZII:ILO KW U bubmorexa HOK
P P . PYHP .. ,,ﬂ https://m.edsoo.ru/ff0al23c
ompezeneHue e€ rpy30noIbLEMHOCTH
Pemenne 3amau mo remaMm: «IIlmaBanme
52 cynoB. BoznyxomnnaBaauey, «/laBnerue bubmmorera OK
YAOB. BOSAYX ©” https://m.edsoo.ru/ff0a3654
TBEPJBIX TEN, )KUJIKOCTEN U Ta30B»
53 KonTposabHas pabora no teme «JlaBienue bubmuoreka [IOK
TBEPABIX TEJ, )KUIAKOCTEU U ra30B» https://m.edsoo.ru/ff0al23c
bu6nunorexa LIOK
54 Mexannyeckas padora
XaHUHCCKa pabot https://m.edsoo.ru/ff0a3{82
bu6nunorexa LIOK
55 MormnocTs. E OII[HOC
HHOCTE. BAMHHIBT MOTHHOCTH https://m.edsoo.ru/ff0a3f82
56 VYpoxk-uccnenosanue "Pacu€t MomHoOCTH, bubnmnorexa [JOK
pa3BUBAEMOM NP MOIBEME IO JEeCTHHIIE" https://m.edsoo.ru/ff0al23c
57 IIpoctsie MexaHnu3mel. Peryar. PaBHOBecue bu6mmoreka [JOK

CHJI Ha pbI4yare

https://m.edsoo.ru/ff0al23c




Pbruaru B TexHuke, ObITY U IPUPO/IE.

bu6nmoreka [IOK
58 JlabopaTtopHast pabota «HMccienoanue 0.5
p . p p A https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemenue 3amad mo teme «Y CIIOBUS 0 bubnunorexa LIOK
paBHOBECHSI pblyara» https://m.edsoo.ru/ff0a48a6
Koadpduuuent nosesnoro aencrpus
60 Mengl)d:sMa Jlaboparopnas pabota 0.5 bubmmorexa [IOK
. PATop pu ' https://m.edsoo.ru/ff0al23¢
«3mepenue KII/] HakIOHHOM MIIOCKOCTH
61 Pemenue 3agaq mo teme "PaborTa, 0 bubnuoreka [{OK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4c48
& Mexanuyeckas sHeprusi. Kunernueckas u 0 bubnnoreka [JOK
MOTEHIMAIbHAS JHEPT U https://m.edsoo.ru/ff0a4252
. bubnuorexa [IOK
63 3aKOH COXpaHEHUs1 MEXaHUYECKON IHEPTrun 0
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpUMEHT 110 TEME
"JKCIIEpUMEHTAJIBHOE OIIPEIECIICHNAE
64 U3MEHEHUS KUHETUYECKOU U 1 bubmorexa HOK
. https://m.edsoo.ru/ff0al23c
MOTEHIMATBHON SHEPTUH MPU CKaThIBAHUHU
TeJa 10 HAKJIOHHOM TIIIOCKOCTH"
KonrtponsHas padora no reme «Pabora u bubmmnoreka HOK
65 0
MOIIHOCTb. DHEPTUSD) https://m.edsoo.ru/ff0al23c
66 PesepsHblit ypok. Pabota ¢ Tekctamu 1o 0 bubnmnoreka HOK
TeMe "MexaHnueckoe IBIKeHHE" https://m.edsoo.ru/ff0adee6d
PesepBHrlit ypok. Pabora ¢ Tekctamu mno
67 teme "JlaBieHue TBEPIBIX TEN, )KUAKOCTEU U 0 bubmmorexa [IOK
. P > HHA https://m.edsoo.ru/ff0adffe
ra3zoB
63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 0

teme "Pabota. MomHocTs. DHeprus"




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Nen/m | Tema ypoka Kontposbubie IIpakTuueckue wHpopbie
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1 0 0 bubmmorexa LOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYT 1 0 0
3 Mopaenu TBEPAOTO, KUAKOTO U 1 0 0 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BelecTBa Ha | 0 0 bubnnorexa [HOK
OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO- https://m.edsoo.ru/ff0al23¢c
KMHETUYECKOU Teopun
bu6mmoreka [IOK
5 Kpucrannuyeckue nu amopdHsie Tena 1 0 0 hitps:/m.cdsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. | 0 0 bubnuotexa [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
bu6nmoreka [JOK
7 TennoBoe paclIMpeHne U CKaThue 1 0 0 hitps:/m.cdsoo.ru/ff0a5a26
g Temmnepatypa. CBsi3b TEMIIEPATYpPHI CO 1 0 0 bubnuorexa [IOK
CKOPOCTBIO TEIUIOBOT'O IBMKEHUS YaCTHI] https://m.edsoo.ru/ff0al23c
9 Buytpennsist sneprust. CriocoObl H3MEHEHUs | 0 0 bubnuorexa [IOK
BHYTPEHHEHN DHEPrUun https://m.edsoo.ru/ff0a5c60
10 Bune! rennonepenaun 1 0 0 bubmmorexa LOK

https://m.edsoo.ru/ff0a6412




Ypok-koupepennus "IIpakTnueckoe

bu6mmoreka [IOK

11 HICIOJIL30BaHUE TEIUIOBBIX CBOMICTB BEIIECTB httos://med IH0a65¢0
ps://m.edsoo.ru/ff0a65c
U MaTepUaIoB B LEJSX dHEprocoepexenus"”
12 KonuuectBo TermnoTsl. Y aenbHast bubmmoreka [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHHUE TEIUIOBOTO OajaHca. bubmumoreka [IOK
TemnooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota "HcciaenoBanue
bubnnoreka [JOK
14 ABJICHUS TEIJIOOOMEHA MPU CMELLIMBAaHUU i
XOIOJHO 1 TopsYeii Bom" https://m.edsoo.ru/ff0a6a98
Pacuer konuuecTBa TEIIIOTHI, Eub OK
noIMoTeKa
15 HEO0OXOIUMOTO JJIsl HATPEBAHUSA TeNa U httos//m.ed 1 0123
PS://M.€dS00.1ru. a C
BBIJICJIIEMOTO UM TPU OXJIAXKICHUU
16 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
yEJIbHON TEIJI0OEMKOCTH BemiecTa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBEpIEBaHNE Bu6 OK
nonnoTeKa
18 KPUCTAJUIMYECKUX TeJl. Y IeNIbHAsI TEeIIoTa 1
https://m.edsoo.ru/ff0a71d2
IUTaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
yAeIbHON TEIJIOTHI IUIaBJICHHMS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCALINS. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbnas temiora
21 napooOpa3oBaHUs U KOHJECHCAIIUH. bubnuorexa [IOK

3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EepHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢




Brnaxnocts Bo3ayxa. JlaboparopHas pabota

22 "OnpezesneHre OTHOCUTEIBHOM BIIaXKHOCTH bubmorexa HOK
ped " https://m.edsoo.ru/ff0a7628
BO3/yXa
3 Pemenune 3aay Ha onpeaeneHue BIaKHOCTU bubmmoreka [JOK
BO3yXa https://m.edsoo.ru/ff0al23c
[TpuHIMIBEI PaOOTHI TETIOBBIX JIBUTATEICH.
24 Hz OBasi T p6HHa JIBurarenb BHYTPEHHETO bubmorexa HOK
p yp ’ yp https://m.edsoo.ru/ff0al23c
CropaHus
)5 KII/I TerutoBoro nBurarens. TernoBbie bubnnoreka [HOK
JIBUTATENH U 3aIIATA OKPYKAIOIIEH CPEbI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MIPEBPAILCHUS SHEPTUU bubnnoreka [JOK
B TEIUJIOBBIX MpoLeccax https://m.edsoo.ru/ff0al23c
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
27 "TennoBeIe HBJ‘IGHI/ISII) I/I3MeHe§me bubmorexa [JOK
. | https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BELIECTBA
KonTpoabHas pabora o teme "TemioBsie
28 sABJIEHUS. MI3MeHeHne arperaTHbIX bubmorexa [JOK
T " P https://m.edsoo.ru/ff0a86ae
COCTOSIHHI BEIIeCTBa
79 Onektpuzanus ten. [[Ba pona bubnmnorexa [JOK
DJIEKTPUYECKUX 3apso0B https://m.edsoo.ru/ff0al23c
30 VYpok-uccnenopanue "IneKTpusanus Teml bubnuotexa [JOK
WHAYKIIMEH U TIPA CONIPUKOCHOBEHHUH" https://m.edsoo.ru/ff0al23c
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnnorexka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpskeHHOCTh
P P bubnmoreka [JOK
32 anexkTpudeckoro noss. [IpuHnmn

CYNEPHO3UIUHU IEKTPUUECKUX MTOJEH

https://m.edsoo.ru/ff0a8a0a




Hocurenn SJICKTPHUYCCKUX 3apsAd0B.

33 . 0
DneMeHTapHblIi 3apsa. CTpoeHue aroma
34 [IpoBOIHUKY M AMDIIEKTPUKHU. 3aKOH 0 bubmmoreka [JOK
COXPAaHEHUs DIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4u Ha IpUMEHEHUE CBOKCTB 0 bubnunoreka [HOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBUS €0
36 cymiectBoBaHusl. MicTouHuku 0 bubmmorexa [TOK
ym ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
bubmuorexa [JOK
37 i 0
JICHCTBHUSL SIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JlelicTBrue
P A bubmuoreka [JOK
38 3JIEKTPUYECKOIO MOJIA Ha MPOBOJIHUKU U 1
" https://m.edsoo.ru/ff0al23c
JUAJICKTPUKU
39 DNEKTPUYECKUH TOK B METAIUIAX, 0 bubnnorexa [HOK
JKUAKOCTSAX M ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE YaCTH 0 bubmmorexa [OK
p H https://m.edsoo.ru/ff0al23c
A1 Cwuiia Toka. JlabopaTopHas pabora 0.5 bubnuoteka [JOK
"M3MepeHue U peryInpoBaHue CUiIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HarnpshkeHue. BonbTmeTp.
42 JlaboparopHas padota "HU3mepenue u 0.5 bubmmorexa LOK
paTop P f) ) https://m.edsoo.ru/ff0a9e14
PETYIMPOBAHKE HATPSKCHUS
43 CornpoTuBieHNE NPOBOAHUKA. Y AEIBHOE 0 bubnmnoreka [JOK
COIIPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopaTtopHas pabota "3aBUCUMOCTh | bubmuorexa [JOK

SJICKTPUYCCKOTO COIIPOTUBJIICHUA

https://m.edsoo.ru/ff0aa738




IPOBOJIHUKA OT €ro JUINHBI, IUTOIAN
NIONIEPEYHOr0 CEUYEHUs U MaTepuana”

3aBUCUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

bubmuoreka [JOK

45 3akon Oma 15 yyacTka lenu https://m.edsoo.ru/ff0aa44a
JlabopaTtopnast pabora "HcciaenoBanue

46 3aBUCHMOCTH CHJIBI TOKa, UAYIIETO Yepe3 bubnmoreka [JOK
pE3UCTOP, OT COIPOTUBJICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”

A7 ITocnenoBaresnbHOE U apaJUIEIBHOE bubnnoreka [HOK
COE€UHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0al23c
JlaboparopHnas pabota "IIpoBepka npaBuina

43 CJIO’KEHU S HANPSKEHUN MpU bubmuoreka [JOK
IIOCJIEOBATEIFHOM COCIUHEHUHN IBYX https://m.edsoo.ru/ff0aaaS8
pe3uctopos"

JlaboparopHuas pabota "IIpoBepka npaBuina
49 JUTS CEIJ'IBI 1;OKa ipn napanJP;eHLIP;OM ’ bubnrorexa LOK
" https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB

50 Pemenue 3a1ay Ha npumeHeHune 3akoHa OMa bubnnoreka [JOK
JUI pa3sIMYHOIO COEIUHEHHUS IPOBOAHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTa 1 MOIIIHOCTH ANEKTPUUECKOTO TOKA. bubnunoreka [JOK
3akon J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124

50 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
paboThI ¥ MOITHOCTH AJIEKTPUUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpUUecKUe ey 1 MoTpeouTenu

53 AIIEKTpUUYECKON 3Hepruu B ObITy. KopoTkoe bubmmorexa LOK

https://m.edsoo.ru/ff0ab660
3aMbIKaHUE

54 [TonroroBka K KOHTPOJIBHOU paboTe MO TeEMe bubnuorexa [IOK

"DnekTpuuecKue 3apsaabl. 3apsHKCHHBIE Tena

https://m.edsoo.ru/ff0abd2c




U UX B3auMoaencTus. I10CTOSHHBIN
ANEKTPUUECKUN TOK"

KonTponbhas pabota no teme
"DnexTpruuecKue 3apsabl. 3apsSKEHHbIC Tella

bubmuoreka [JOK

55 . . 0
U UX B3auMoaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUM TOK"

56 IIocTossHHBIC MAarHUTHI, MX B3aUMOACHCTBHIE 0

57 VYpok-uccnenosanue "M3ydenue noueu | bubnnoreka [HOK
ITOCTOSHHBIX MarduToB" https://m.edsoo.ru/ff0ac3d0

53 MarnutHoe nosie. MaruutHoe nose 3eMian 1 0 bubnuorexa [JOK
€ro 3HadyeHue s )KU3HH Ha 3eMIIe https://m.edsoo.ru/ff0acOba
OmneiT OpcTena. MaruuTtHoe nose

59 AIIEKTPUYECKOTO TOKa MarauTHoe 1oJe 0 bubmmorexa HOK

P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHne 3EeKTPOMArHuTOB B TEXHUKE.
60 JlaGopatopHnas pabora "U3ydenue neiicTBus 0.5 bubmorexa [TOK
paTopHasi p e | ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJISI Ha MTPOBOJIHUK C TOKOM
DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.
Hcnionb3oBaHue 31€KTpoIBUTraTenei B

61 TEXHUYECKHUX YCTPOMCTBAX U Ha 0 bubnuoreka [IOK
tpancnopre. JlabopaTopuas pabora https://m.edsoo.ru/ff0ac86¢
"KoHcTpynpoBaHue 1 u3yueHue padboTsl
aNeKTpoBuUraress'

& Omnbrter @apazesi. 3aKOH JIEKTPOMArHUTHON 0 bubnmoreka [JOK
nHaykiuu. [Ipasuno Jlenma https://m.edsoo.ru/ff0al23c
Onekrporedeparop. CrocoObl TOTyYeHHS

P pw P i bubnnorexa [JOK

63 ANEKTPUUECKOI SHEPTUU. DIAEKTPOCTAHIIUI 0

Ha BO300OHOBJISIEMBIX HCTOYHUKAX SHEPTHUHn

https://m.edsoo.ru/ff0al23c




64 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME 1 0 bubnnoreka [HOK
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0al23c
65 KonTponbhas pabota no teme 1 0 bubmmoreka [JOK
"DNEeKTpUYECKHUE U MArHUTHBIE SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | 0 bubnuoreka [IOK
teme "TeruioBblie siBieHUs" https://m.edsoo.ru/ffOaccSe
67 PesepBHbIii ypok. Pabora ¢ Tekctamu mo 1 0 bubnnoreka [HOK
teMme "[loCcTOsHHBIN 3neKTpUUecKuid ToK" https://m.edsoo.ru/ff0acdc6
68 PesepBuelit ypok. Pabora ¢ Tekctamu mno | 0
TeMe "MaruuTHsbI€ SBJICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5




9 KUIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Mexanuyeckoe ABUxKeHUE. MarepuanbHas 1 0 0 bubmmoreka [JOK
TOYKa https://m.edsoo.ru/ff0al23c
) Cucrema orcuera. OTHOCUTEIBLHOCTD | 0 0 bubmuoreka [IOK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
N bu6 K
3 PaBHOMEpHOE NPAMOJIMHENHOE ABUYKEHHUE 1 0 0 uoamoreka O
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsMOJIMHENHOE ABUKEHHUE. 1 0 0 bubmuoreka [{OK
CpenHsis 1 MTHOBEHHAs1 CKOPOCTh https://m.edsoo.ru/ff0al23c
5 [IpsiMonrHetHOE paBHOYCKOPEHHOE | 0 0 bubmmoreka [JOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 aBHOYCKOPEHHOTO JBIKeHus. ['papuk 1 0 0 bubmmorexa LIOK
p yexop a P https://m.edsoo.ru/ff0al23c
CKOPOCTH
JlaboparopHnast pabora "OnpeneneHue
7 CKO peHI/I}II) Ten'j.3 pu aBHopc1<0 €HHOM 1 0 1 bubmorexa HOK
yexop prp . yexop " https://m.edsoo.ru/ff0adb18
JBMKCHUH 10 HAKJIOHHOM TIOCKOCTH
bubnunorexa LIOK
8 CBoOoanoe majgenue teia. OneIThl [amunes 1 0 0
A g https://m.edsoo.ru/ff0al23c
PaBHOMEpHOE NBH)KEHUE 110 OKPY>KHOCTH.
9 ITepuo II;qaCTOTa obpa CHHHPJ};);HeﬁHaH u 1 0 0 bubmorexa HOK
pHOA paill ' https://m.edsoo.ru/ff0ael76
YTJIOBast CKOPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1 0 0




bu6nmoreka [IOK

11 IIepBebiit 3ak0oH HproToHa. Bexktop cuiibl hitps://m.cdsoo.ru/ff0ac61 2
12 Bropoii 3akoH HeroToHa. bubmuoreka [JOK
PaBHOpelicTByrOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Hetotona. Cynepno3unus cui E:ffg;i?:;;gﬁif 02e082
14 Pemenue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubnmnoreka HOK
HrroTona https://m.edsoo.ru/ff0aeb6c
15 Cumaympyrocmn. Saxon [yxa i dsooriies
16 Pemenue 3anay no teme «Cumna ynpyroctu»
17 Jlaboparopuas pabota «OnpeneneHue bubnnorexa [JOK
JKECTKOCTH HPYKUHBI https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Crna Tpenms https://m.edsof)_.lru/fanﬂ 38
19 Pemenue 3amau mo reme «Cuia TpeHUs» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 Jlabopartopnast pabora "Onpenenenue bubnnorexa [JOK
Kod(purmenTa TpeHus: CKOIbKEeHUs" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3amgau nmo teme "3akonsl HeroToHa. bubnuoreka [{OK
Cuna ynpyroctu. Cuna tpenust" https://m.edsoo.ru/ff0afb8e
2 Cuia TSHKeCTH U 3aKOH BCEMHUPHOTO bubmuoreka [IOK
TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
Ypoxk-koH(pepeHus " JIBuxkeHne Ten BOK
23 FpI;BI/ITaI_[I/Iq())HI;-IOFI(I) ueHlipa (Conneunas i bubmmorexa LIOK
crictema). Manaxtaic” https://m.edsoo.ru/ff0al23c
24 Pemenue 3agaud mo reme "Cuna TSHKECTH U bubnuoreka [IOK

3aKOH BCEMHUPHOIO TATOTeHUs"

https://m.edsoo.ru/ffO0af5f8




HepBa;I KOCMHUYECKass CKOPOCTD.

bu6nmoreka [IOK

25
Hesecomocts u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuabHOM TOUKH.
26 AGcomoTHO TBEpIOE Tesio. PaBHOBecue bubnunoreka LIOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpAILICHUS
buo6 OK
27 MowmeHT cuibl. LleHTp TsxecTn nommorexa I
https://m.edsoo.ru/ff0al23c
)3 Pemenue 3amau mo reme "MOMEHT CHIIBL bubnunoreka LIOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "MexaHn4YeCKOe IBIKEHNE buGnuorexa [IOK
. " ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten
KonTponbhas padota no teme
30 "MexaHn4YeCKOe IBIKEHNE bubnnorexa [IOK
N ' https://m.edsoo.ru/ff0b06ec
Bzanmoneiictue ten"
Nmnynec Tena. Umnynsc cuiiel. 3aKoH
31 COXpaHEHUS UMITyJIbCca. Y IPYroe u bubmorexa HOK
p y o pyr https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMOJICHCTBUE
By Pemrenue 3anau no reme "3akoH coxpaHeHUs bubmuoreka [IOK
nMmIyibca' https://m.edsoo.ru/ff0b096¢c
3 VYpok-koHpepenius "PeakTHBHOE IBIKEHHE bubmuoreka [IOK
B MPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0al23c
bubnunorexa LIOK
34 Mexaaundeckasi paboTa ¥ MOIITHOCTH
P B https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI YIIPYTOCTH U bubnmnoreka [JOK

CHJIBI TPCHUA

https://m.edsoo.ru/ff0b0db8




JlabopaTtopHas pabora «OnpeneneHue
pabOThI CUITBI TPEHUS TIPH PABHOMEPHOM

36
JBUKEHUHU TeJla MO TOPU30HTATIBHON
MMOBEPXHOCTU»

37 CBs13b 3Hepruu u padbotsl. [loTeHmanpHas bubnmnoreka HOK
JHEPrus https://m.edsoo.ru/ff0al23c

18 Kunernueckas sneprus. Teopema o bubmmoreka [JOK
KHHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHUs SHEPTUH B MEXAHHUKE bubmorexa LIOK

p p https://m.edsoo.ru/ff0al23c

40 Jlaboparopuas pabota «/3y4eHne 3akoHa bubmmoreka [JOK
COXpPAaHEHUsI SHEPTUNY https://m.edsoo.ru/ffOb12fe

Al KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [IOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858

4 3aryxatomue Konebanus. BeiHyX/1eHHbIE Bbu6motreka [JOK
kosebanus. Pezonanc https://m.edsoo.ru/ff0b20f0

43 MaremaTU4decKnuil U IPY>KUHHBIA MasSTHUKH brbmmorexa [TOK

Py https://m.edsoo.ru/ff0al23c
VYpok-uccnenoBanue «3aBUCUMOCTD TIEPUOIA
44 KoJe0aHui OT )KECTKOCTHU MPYKUHBI U MaCCHI bubamorexa LOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»

45 [IpeBpareHne sHeprun Npyu MEXaHUYECKUX bubmuorexa [IOK
KoJIeOaHMIX https://m.edsoo.ru/ff0al23c
Jlaboparopuas pabota «OnpeneneHnue

paTopHast p P N bubmuoreka [{OK
46 4acTOTHI U TIeproia KojaeOaHui pyKUHHOTO

MasiTHHKa»

https://m.edsoo.ru/ffOblaec




JlaGopaTtopHas padota «IIpoBepka

bu6nmmoreka [IOK

47 HE3aBHUCUMOCTH IIE€pHO/1a KojieOaHuii Irpy3a,
pHOA py3 https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MaCChI Tpy3a»
Mexanunueckue BoaHbl. CBOMCTBA
bu6nmmoreka [IOK
48 MeXaHu4ecKuX BOJIH. [IpogosibHbIE 1
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI bubmmoreka [JOK
B TBEpAOM Teie. CelicMuyecKue BOJIHBI" https://m.edsoo.ru/ff0al23c
50 3Byk. Pacnipoctpanenue u oTpaxkxeHue 3ByKa bubmmorexa [IOK
- pocTp P K https://m.edsoo.ru/ff0al23¢
51 Ypok-uccnenoanue "Habmonenue bubmmoreka [JOK
3aBUCUMOCTH BBICOTHI 3BYKa OT 4acTOTHI" https://m.edsoo.ru/ff0al23c
52 I'poMKOCTB 3ByKa U BbICOTA TOHA. bubnuorexa [IOK
AKyCTHYECKUI PE30HAHC https://m.edsoo.ru/ff0al23c
53 Ypok-koHpepeHus "YIbpTpa3ByK u bubmmoreka [JOK
MHOPa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
" bubmuoreka [IOK
54 3aKoHbI cCOXpaHeHus. Mexanndyeckue
" https://m.edsoo.ru/ffOb25f0
KoJIeOaHUs U BOJTHBI
Kontponbnas padota mo teme "3akoHbI
bu6nunorexa LIOK
55 coxpaHeHus. MexaHn4eckre KoaeOaHus u
" https://m.edsoo.ru/ff0al23c
BOJIHBI
56 DNEeKTPOMarHuTHOE ToJIe. bubmmoreka [JOK
ONEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
N bubnuotexa [JOK
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
https://m.edsoo.ru/ff0al23c
53 Ypok-konpepenmus "[kana bubnuotexa [JOK

QJICKTPOMArHUTHBIX BOJIH. Hcnons3oBaHue

https://m.edsoo.ru/ff0b2fe6




OJICKTPOMArdMTHBIX BOJIH JJIs COTOBOH

cBs3u"
VYpoxk-uccienopanue "M3yueHne CBOMCTB
59 3J€KTPOMArHUTHBIX BOJIH C IOMOILBIO bubmmorexa LIOK
P " https://m.edsoo.ru/ff0b2cbc
MOOWIBHOTO TeNedoHa
60 Pemrenue 3a1au Ha onpeeneHue 4acTOThl U bubmmoreka [JOK
JUTMHBI DJIEKTPOMAarHuTHOW BOJIHBI https://m.edsoo.ru/ff0al23c
61 DneKTpoMarHuTHasi IpUpo/Ia CBETa. bubnnorexa [JOK
CxopocTts cBeTa. BonHoBBIE CBOMCTBA CBETa https://m.edsoo.ru/ff0b31d0
Uctounuku cBeta. [IpsmonuneitHoe
62 acmpocTpaHeHnue ceera. 3atMeHus CoJiHIa bubmorexa HOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
u JlyHbl
3aKoH oTpakeHHs cBeTa. 3epkajna. Pemenue
63 3a/1a4 Ha IPUMEHEHUE 3aKOHA OTPAKEHUS bubmorexa LIOK
P P https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenomiienue cBeTa. 3aKOH MPETOMIICHHS bubmuoreka [IOK
cBeTa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 Hcnonbs30BanKe MOJTHOTO BHYTPEHHETO bubmmorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPa)XE€HUS B ONTUYECKUX CBETOBOJAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCUMOCTH yIJia MPEJIOMIIEHHS] CBETOBOTO bubnmnorexa [JOK
Jy4a OT yIJla MaJieH!s Ha IpaHuLe "BO3yX- https://m.edsoo.ru/ff0al23c
crexso""
VYpok-koH(pepenuus "Mcnonbp3zoBaHue
P Gep Bu6nnorexa [IOK
67 MOJIHOTO BHYTPEHHETO OTPaKEHMUSI:

CBE€TOBObI, OIITUKOBOJIOKOHHAA CBS3B"

https://m.edsoo.ru/ff0al23c




bu6nmoreka [IOK

68 JIunzel. OnTryeckast cuiia JIMH3bI
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne n300paskeHui B TMH3AX bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
JlaGopatopnas pabota "Onpexnenenue
patopHai p P . bubnunorexa LIOK
70 (hOKYCHOTO PacCTOSIHUS M ONTHYECKOMN CHIIBI
. " https://m.edsoo.ru/ff0b4206
COOMparoIIeH JTHH3BI
71 Ypok-koHpepenmus "OnTuieckre TMH30BbIC bubnnorexa [JOK
npubopsr" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmorexa HOK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penus. Kak bubnnorexa [JOK
COXPaHUTH 3peHue" https://m.edsoo.ru/ff0al23c
Paznoxenne 6enoro ceera B criekTp. OMBITHI
bubnunoreka LIOK
74 Herotona. CrnoxeHnne CrieKTpalibHbIX [[BETOB.
https://m.edsoo.ru/ffOcOf4c
Hucnepcus ceera
Jlaboparopnast pabota "ONBITHI 110
75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP U bubmuoreka [IOK
BOCIIPUATHUIO LIBETA MPEAMETOB IIPU UX https://m.edsoo.ru/ffOcOe2a
HaOII0/IEHUH Yepe3 I[BETOBbIE (PUIBTPHI"
Ypok-nipakTukyM "BoiHOBBIE CBOMCTBA
bu6nmorexa [IOK
76 CBeTa: IucIepcusi, uHTeppepeHus u
" https://m.edsoo.ru/ff0al23c
TG paKIus
77 OmnsiTel Pe3epdopaa u miianerapHas Moieib bubnmnorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moneins aroma bopa
79 Hcnyckanue 1 MorjoueHne cBeTa aToMOM. bubmuoteka [IOK

KBanTe1. JInHElHUaThIe CIIEKTPHI

https://m.edsoo.ru/ff0c144c




Ypok-npaktukyMm "HabnrogeHue criekTpoB

bu6nmoreka [IOK

80 ucnyckanus'" https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIIBI Bubmaorexa ITOK
https://m.edsoo.ru/ffO0c1672
2 Crpoenue atomHoro siipa. Hykionnas bubmmoreka [JOK
MOJENb https://m.edsoo.ru/ffOc18ac
bubmmoreka [JOK
83 PagnoaktuBHbie mpeBpanienus. M3orormsl hitps://m.c dsofru f0c1ald
84 Pemenue 3amau mo teme: "PagnoakTUBHEIE bubnunoreka LIOK
npespaiieHus" https://m.edsoo.ru/ffOc1b4a
85 [lepuon monypacnana
26 VYpok-koHpepenus "PagnoakTuBHbIC bubmmoreka [JOK
W3JIy4€HUS B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
g7 SAnepHble peakiy. 3aKOHbI COXPAHEHUS Bu6moteka [JOK
3apsiA0BOTO U MacCOBOI'0 YHCEN https://m.edsoo.ru/ffOc1c58
28 DHeprusi CBI3u aTOMHBIX sifiep. CBsI3b MacChl bubnmnorexa [JOK
Y DHEPTUHU https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3anau no reme "fnepHeie bubmuoreka [IOK
peakuun" https://m.edsoo.ru/ff0al23c
90 Peakuuu cuHTe3a u aeneHusd saep. bu6mmoreka [IOK
Ucrounuku sueprun CosHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
VYpok-koupepenuus "SAnepHast sHEpreTUKA.
91 HSﬁCTBHﬂiaEHOI;KTHBHiIE MSJIyquI;HI‘/'I Ha bubmmorexa LIOK
" https://m.edsoo.ru/ff0al23c
YKUBBIE OpTraHU3MBI
[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeEMe
9 "DeKTpOMarHUTHOE TOJIE. bubmuorexa [IOK

DOneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE
aBJIeHUS"

https://m.edsoo.ru/ff0c223e




KonTponbhas pabota no teme

93 "DJIeKTPOMarHuTHOE MOJIE. | 0 bubnmnoreka HOK
DneKTpoMarHuTHeIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0al23c
siBJIeHUS "

94 [ToBTOpenue, o600menue. JlaboparopHsie 1 1 bubmuorexa [JOK
pabotsl o Kypcy "B3aumoneiicteue ten" https://m.edsoo.ru/ff0c245a
[ToBTrOopenue, o6o0menue. Pemenne

95 ACYETHBIX M KAUECTBEHHBIX 3a/1a4 10 TEME 1 0 bubmmorexa LIOK
}? " A https://m.edsoo.ru/ff0c2572

TennoBsie mporieccs
[ToBTrOopenue, o6o0menue. Pemenne
bubnunoreka LIOK
96 pAaCUYETHBIX U KQUECTBEHHBIX 3a7a4 0 TEME 1 0
o https://m.edsoo.ru/ff0c2a22
"KII/I TeruioBbIX nBUTaTeneit
[ToBTropenue, o6o0menue. Pemenne

97 ACUETHBIX M KQUECTBEHHBIX 3aJ1a4 10 TEME 1 0 bubmorexa HOK
p A https://m.edsoo.ru/ff0c2b30
"KII snexkTpoycTaHoBOK"

08 [ToBTOpenue, o606menue. JlaboparopHusie | | bubnmnorexa [JOK
paboTsl 1o kypcy "CBeToBbIe IBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06o6menue. Padora ¢

99 TEKCTaMU 10 TeMe "3aKOHbI COXPAHEHUS B 1 0 brbmmorexa [TOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKe

100 [ToBTOpenue, 0606menue. Padora ¢ | 0 bubmuoreka [IOK
Tekctamu 1o Teme "Konebanus u BOJHbBI" https://m.edsoo.ru/ff0c2e82

101 IToBTropenue, o6o0menue. Pabora ¢ | 0 bubmuorexa [JOK
TekcTamu 1o TeMe "CBeToBbIE ABICHUSA" https://m.edsoo.ru/ff0c3044
IToBTropenue, o6o0mmenue. Pabora ¢

102 TekcTaMu 1o TeMe "KBaHTOBas U siaepHas 1 0
¢uzuka"

OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duzuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHHMK, 7 kiacc/ [lepuimkun .M.,
NBanoB A.U., AkiinonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»

» dusuka: 8-i kace: 6a30BBIM YpOBEHb: YyueOHUK, 8 kiacc/ [lepoimkun U.
M., UBanoB A. ., AkitnonepHoe o6miectBo «3narenbctBo «IIpocBenieHue
» ®usuka: 9-i1 kiacc: 0a30BbI ypOBEHb: YueOHUK, 9 knacc/ [lepbimkun U.
M., I'ytauk E. M., IBanoB A. U., Iletpoa M. A., AKimOHEpHOE OOIIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
dusuka 7-11 xiaccsl Maroaguyeckoe mocoOue mo UCIOJIb30BAHUIO TAOJIHII.

dusuka 7 kiacc .MeToauueckoe nmocooue

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1. Enunas xomiexkuus - http://collection.cross-edu.ru/catalog/rubr/f544b3b7-
f1f4-5b76-f453-552f31d9b164

2. Poccuiickuit o01eo0pa3zoBatesibHbIi moptai - http://music.edu.ru/

3. JleTckue 31eKTPOHHbIE KHUIY U Tipe3eHTauuu - http://viki.rdf.ru/

4. Enunas xomnekius Hudposeix O6pazoBarensubix Pecypcos. — Pexxum

nocryna: http://school-collection.edu.ru



5. Poccuiickas DnexktponHas [llkoina

6. https://resh.edu.ru/
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