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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€Tom ¢eaepaibHON paboueil mporpaMMbl BOCIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTraHaBIMBAET paclpeieseHue yueOHOro MaTepurana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa C LEIbI0 OKa3aHHUs METOJUYECKON
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHUEH | (HHU3NYSCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEeHHUs JJOCTOBEPHBIX 3HAHUN O MUPE.

OpnnHa W3 TIaBHBIX 3a/a4d (PU3NYECKOro O0pa3oBaHUsA B CTPYKType OOIIETo
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIUMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH E€CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPINPETHPOBATH  JIAHHBIE W  WCIOJB30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenvera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpPHOOpETEHHUE HHTEpeca M CTPEMJICHHS OOYydYalomuXcs K HaydHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3ydeHHUs
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  TPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYeHHIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONINX 3a4aY:

npuoOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (PU3UUYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHME METOJIOB pEIICHUS MPOCTEUINUX pacUYE€THBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTEIHLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ UH(pOpMaIell PU3NIECKOro COAepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UYICCKOM HAYKH.

Ha usyuenue ¢usuku (6a30BbIM ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B §
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 gyaca B HeJeli0).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEACHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaromnuxcs, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpeIaraéMblX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.

COJEPKXAHUE OBYYEHUA
7 KIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAOLIET0 MUPA.

@usznka — Hayka o mnpupone. fABneHus npupoabl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3Mepenune @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [TorpemHocts n3mepennii. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKdM HW3Y4aloT [PUPO.Y.
EcTecTBEeHHOHAYUYHbIII METOJl TNO3HAHWA: HAOJIIOJEHUE, MOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0ObICHEHNE
HabmogaeMoro apieHus. Onucanue GU3NUECKUX SBJICHUN ¢ TOMOIIBIO MOJIEIEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC
SBJICHUS.

2. @uznyeckue npuOOpPHl U MPOLEAYypa NPSAMBIX U3MEPEHUN aHAIOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpezeneHne UEHBI AEJICHUS Kbl U3MEPUTEIBHOIO MPUOOpa.

2. M3MepeHnue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.

4. OmnpeneneHne pa3MepoB MajlbIX TeEl.

5. M3mepenue temmeparypbl NpU MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM 0oJible, yeM OOJIblle BhICOTA
yCKa.

Paznean 2. IlepBoHayajibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pa3mepbl. OMbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrkeHne wuactul BemiecTBa. CBsA3b CKOPOCTHM JABWKEHUS YACTHI[ C
temnepaTtypoil. bpoyHoBckoe nBwxkenue, nauddysus. B3aumonelicTBue dacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJNIMYeCKUX) Tell. B3auMOCBS3b MEXIy CBOMCTBAMHM BELIECTB B PA3HBIX



arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO JABUKECHHUS.

2. HabGmonenue nuddyszum.

3. HabGmtonenue — sBmeHUi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOoB (C  HCIOJIb30BAaHUEM

dboTorpaduii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUUHM. B3anmoaeicTBue Ten Kak NpUYMHA
U3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTBytomas cui. Cuna TpeHUs.
TpeHue CKOJIbXKEHUS U TPEHUE MOKosA. TpeHue B MpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHme MexaHMUeCKOTo JIBIKCHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOIUHENHOTO JIBUKECHUS.
3. HaOmronenue sBieHUS HHEPLIUH.
4. HaOmroneHrue u3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc 10 B3aUMOJEHCTBUIO TEIL.
6. CnoxxeHue CuJji, HalpaBJIEHHBIX IO OJJHON MPSIMOM.
Jlabopamopnsie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIM AJEKTPUUECKOT0 aBTOMOOMJIS U TaK Jaliee).

2. Ompenenenne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa TI0
HAKJIOHHOM TIOCKOCTH.

3. OmnpexeneHue MIOTHOCTH TBEPAOTO Tea.



4. OmbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsbKeHus (aedopmariyn)
NPY>KUHBI OT TPUIOKEHHOU CHJIBI.

5. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHUS OT
BECa TEJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTENH M ra30B.

JaBnenue. CriocoObl yMEHBUIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaya naBieHUs
TBEPABIMU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [ImeBMatmyeckune
MAalIMHbl. 3aBUCUMOCTbh JABJIEHHS KHUJAKOCTU OT INIyOMHBI. ['mapocTaTuueckuit
napajokc. Coobmatroiuecs cocynbl. ['unpaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnn u atmMocepHoe naBieHue. lIpuumHbl CyliecTBOBaHUS
BO3aAymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[TpuOops! 17151 U3MEPEHUS ATMOC(PEPHOTO TABICHHUS.

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

Jlemoncmpayuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYpPHI.

[lepenaua naBiaeHUs )KUIKOCTBHIO U Ta30M.
Coobmiaroiuecst CoCy/ibl.

['mppaBnuyeckuii mpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

o Uk w NP

3aBUCHMOCTb BBITAIKHUBAIOIICH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH
Tea U IUIOTHOCTH KUIKOCTH.
PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKHIKOCTH.

N

8. YCIOBHE IUIaBaHUA TEJN: IUIABAHUE WJIM MOTPYKEHUE TEJ B 3aBUCHMOCTH
OT COOTHOIIEHUS TUIOTHOCTEN TEJIA U )KUIAKOCTH.

Jlabopamopnsie pabomel u onvimel.

1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NMOTpyKEHHOHN B
KUJKOCTh YaCTH TeJNA.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CHUJIbI, JCHCTBYIOIIEH Ha  TEJo,
[IOrPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B KUJIKOCTH, OT MACChI TEJIA.

4. OmpITBl, AEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJIKHUBAIOLICH CHUJIBI,
JEHCTBYIOIEH Ha TEI0 B JKHUIKOCTH, OT O0bEMA MOTPYKEHHOW B
JKUJIKOCTh YAaCTH TE€JIA U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa UM KOHCTPYUPOBAHUE JIOOKU U
OIpeJIeNIEHUE €€ TPYy30MOABEMHOCTH.



Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanuueckasi pabota. MOIIHOCTS.

[IpocTble MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecHsl pbluara. l[IlpumeHeHMe IpaBWiIa paBHOBECHsI pblyara K OJIOKY.
«3omotoe mpaBuno» MexaHuku. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckass »Heprusi. KuHernueckas M NOTEHIUAIbHAs SHEPIHUS.
[TpeBpaleHre 0JHOTO BUIa MEXAHUUECKOW SHEPIUU B JIpyroi. 3aKOH COXpPAHEHUs
HHEPrUH B MEXAHUKE.

Hemoncmpauuu.

1. IlpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JBM)KEHUU Tella

110 TOPU30HTAIBHON MIOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECHUS pblyara.
3. Hzmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. V3yueHune 3aKOHA COXPAHEHUs MEXAHUYECKOM YHEPTUH.
8 KUIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. OMNbIThI, NOATBEPKAAIOIINE
OCHOBHBIE TMOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUHU.

Mopgenun TBEPAOro, KUJIKOTO M Tra3000pa3HOTO COCTOSIHHUM BeIIECTBA.
Kpucramnueckue u amopdusie Tena. OObsICHEHWE CBOWCTB T'a30B, KUIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOXEHUH MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CmaunBaHue U KallWUISIPHBIE SIBJICHUS. TeMIOBOE pacClIMpEHUE U CKaTHE.

Temmneparypa. Csizb TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
gactull. BuyTpeHnHsisi sHeprusi. CrnocoObl W3MEHEHUsS BHYTPEHHEW SHEpPruu:
Terionepeaaya u COBEpIIIECHUE paboThI. Buapl TerIonepeaaumn:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KomnuecTBo TeruioThl. YaenabHas TEIIOEMKOCTh BeEIecTBa. TermiooOMeH H
TEIUIOBOE paBHOBeCHME. YpaBHEHHWE TeruioBoro OanaHca. [lmaBieHue wu
OTBEpACBAHUE KPUCTAUNIMUECKUX BEIIECTB. YJeiabHas TeIJIOTa TUIaBJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenuwe. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTro
JIaBJICHHUSL.

BnaxxHocTh Bo3ayXa.

DHeprust TOIUIMBA. Y IeJIbHAs TEIJIOTa CTOPAHUS.



[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHMs U MPEBPALEHUS YHEPTUU B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1.

2
3
4.
5

© ® N o

HaGmroienre 6poyHOBCKOTO JIBUKEHUS.

Hab6mronenune nuddysun.

HaOnronenue siBeHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HaOGmroieHre TenioBoro pacuimpeHus Ted.

W3MeHeHne naBieHUs ra3a Mpd WU3MEHEHHH o0bEéMa M HarpeBaHUM WM
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayn.

OxnaxxaeHue IPU COBEPIIICHUN PaOOTHI.

HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHUIIaAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habnronenue xumnenus.

. Habnrogenue noctosiHCTBA TEMITEpaTyphl P MJIaBJIECHUU.
13.

Mopenn TemIOBbIX ABUTaTEIICH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKECHHUS.
OnbITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIU caxapa.
OneIThl MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBJICHUS BO3JyXa OT €ro
o0bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOM 3aBUCHUMOCTH JUIMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHMs BHYTPEHHEH OSHEpPruud Tejla B pe3ysbTaTe
Terionepeaayr U padboThl BHEITHUX CHJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAaHUU XOJOIHOW H
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHIPOM.

Onpenenenue yaeabHOU TEMII0OEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHUSL.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. djekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.



Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHMX 3apsaoB. B3aummonencTBue
3apsOKEHHBIX Tell. 3akoH KysloHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIaMU).

Onexrpuyeckoe mnone. Hanpssk€HHOCTE anexkTpudeckoro mnoud. [IpuHnmn
CYINEPHO3ULINU IEKTPUUECKUX IM0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocutenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpoBogHMKM W  JHUAJIEKTPUKH. 3aKOH  COXPAHECHMS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIIOBUSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKa.
HCTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBUS 53JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onekrpudeckass nenb. Cwia TOKa.  DJEKTPUYECKOE  HAIPSKEHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIIBHOE CONPOTUBIEHUE BellecTBA. 3akoH Oma
I ydactka nenu. [locienoBarenbHOE M MApailjIeIbHOE  COCAUHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH Jlxoyns—JleHua.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTossHHBIE ~ MarHuThl.  B3aumonmeucTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE NI )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1oOJ€  DJIEKTPUYECKOro Toka. IIpuMenenume
AJIIEKTPOMArHuTOB B TEXHUKE. [eicTBHE MarHUTHOIO MOJI HA IIPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. M CIOnp30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DIJIEKTPOTreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMK HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHU.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEIN.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIIMS.

3aKOH COXPAHEHMS SJIEKTPUUECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.

MonennpoBaHu€e CHUIIOBBIX JIMHUN AJIEKTPUYECKOTO TOJIS.
M cTOYHMKM IOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

10. DJIEKTPUYECKHM TOK B JKUJIKOCTH.

11. 'a30BbIH pa3psia.

W X N U R W DN e



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

M3mepeHne Cruiibl TOKa aMIIEPMETPOM.

N3mepeHne 31eKTPUYeCKOro HanpsKeHHsI BOJIBTMETPOM.

Peocrar n MarasuH COIpOTUBIICHUN.

B3aumopeiicTBie NOCTOSHHBIX MarHUTOB.

MoaenrpoBaHie HEBO3MOKHOCTH Pa3/I€ICHUs ITOJIFOCOB MAarHUTA.
MonenupoBaHE€ MarHUTHBIX MOJIE NOCTOSSHHBIX MarHUTOB.
OmneiT Dpcrena.

MarsuTHoe 1osie Toka. DJIeKTPOMAarHUT.

JleiicTBrE MarHUTHOTO NOJISl HA POBOJHUK C TOKOM.
DNEKTPOABUTATENb NOCTOSHHOIO TOKA.

HccnenoBanue sIBACHUS 3JIEKTPOMAarHUTHOW UHTyKUIUU.

OmneiTer apanest.

3aBUCUMOCTh HAIIPaBJICHUS MHIYKIHOHHOTO TOKAa OT YCJIOBHM €ro
BO3HHKHOBEHUSI.

DneKTpOoreHepaTop MOCTOSTHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o u kb w

10.
11.

12.

13.
14.

OnpITel TO HAOMIOACHHWIO JIEKTPU3ALMUA TeN HWHAYKIHEH U TpH
COIPUKOCHOBEHUH.

HccnenoBanue neWCTBUS 3JIEKTPUYECKOTO TOJsI Ha MPOBOAHUKU U
TUDIIEKTPHUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.
W3mepeHnne u peryIupoBaHue CUJIbl TOKA.

W3mepenue u peryiupoBaHHie HalpsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, WIYIIErO 4Y€pe3 pe3nucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

OmBITHI, JEMOHCTPHUPYIOIINE 3aBHCHUMOCTh AIIEKTPUIECKOTO
COIMPOTHUBIIEHUS] TPOBOJHUKA OT €ro JUIMHBI, IUIOL[AAHW TOMEPEYHOTO
CEUEHHs U MaTepuaa.

[IpoBepka mpaBuiIa CIOXKEHHUS HAMPSHKEHUH TPH TOCIEIOBATEIHHOM
COCTMHEHHH JIBYX PE3UCTOPOB.

[TpoBepka mpaBmia Uisi CHJIBI TOKa MPH TMapaieIbHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYILIET0 Yepe3 Pe3UCTOp.
OmnpeneneHre MOITHOCTH DJCKTPUYECKOTO TOKA, BBIICISAEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JamIodKy, OT
HaIIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnenoBanrie MarHiTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.



15. I3yyeHue MAarHUTHOTO TOJII TMOCTOSHHBIX MArHUTOB TMPHU  HX
00BbEIMHEHUH U Pa3/ICIICHUN.

16. MccnenoBanue NENCTBUS DIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbl  B3aUMOJCHCTBUS
KAaTyIIKd C TOKOM M MAarHUTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KaTyIIKe.

18. MI3ydyeHue neiCTBUSA MarHUTHOTO MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u n3ydeHue padoThl JJIEKTPOIBUTATENS.

20. 3mepenue KII/] anekTpoaBuraTesbHOM yCTaHOBKH.

21. OnBITBI IO UCCIEHOBAHUIO SBJIEHUS DICKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHECHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIHMOHHOTO
TOKA.

9 KITACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBIKEHUS. PaBHOMEpHOE NpPSIMOJHMHEMHOE
nBrkeHne. HepaBHoMepHOe npsMoiauHERHOe nBMKeHUE. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEWHOe JBHxkeHHe. (CBoOomHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE ABMXKEHHE MO OKpYXHOCTH. llepuon u yactora obOparieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpoCTpeMUTENIBHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs IOKOs1, APYTUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr ComHna. IlepBasg kocmuyeckas CKOpPOCTb.
HegsecoMocTs 1 nmeperpysku.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEpAOE Teno. PaBHOBecHe
TBEPAOTO TEJIa C 3aKPEIIEHHON OChIO BpalleHus:. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynbec tena. Mi3menenne mmmyibea. UMmysibe cuiibl. 3aKOH COXPaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNpPYTrOCTH,
Tperust. CBs3b dHEpruu u padbotel. [loTeHnnanbHas SHEPTUs Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHEprus cxxaTon npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPIUH.

Jlemoncmpayuu.
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9.

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

HaOnronenne MexaHM4eCcKoro JBUKEHUS T€Ja OTHOCUTEIBHO Pa3HBIX TEN
OTCUETA.

CpaBHeHue TyTed W TPaeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIbHO Pa3HBIX TEJl OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHUS.
HccnenoBanne mpu3HaKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUS Tella 0 OKPYKHOCTH.

HaOmronenne MexaHn4ecKux siBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaABHOMEPHOM U  YCKOPEHHOM JIBWKCHUU
OTHOCHUTEJIFHO KaOHMHeTa (PU3HKHU.

3aBUCMMOCTh YCKOPEHMS Tella OT MAacChl T€JIa U JIEUCTBYIOLIECH HA HETO
CHJIBL.

HaOmronenne paBeHcTBa CUII PU B3aUMOJICHCTBUU TEI.

HN3meHenune Beca Teia mpyu YCKOPEHHOM JIBUYKCHUH.

[lepenaya uMIryabca Ipu B3aMMOJEHCTBUH TEL.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre UMITyJIbCa PU HEYNIPYTOM B3aUMO/ICHCTBHM.

CoxpaHeHre UMIyJibca IpH abCOTIOTHO YIIPYTOM B3aUMOJICHCTBHUMU.
Hablmronenne peakTUBHOTO JBHKCHHS.

CoxpaHeHHne MEXaHUYECKON SHEPTrUuU pH CBOOOTHOM MaJICHUU.
CoxpaHeHUE MEXaHUYECKOW SHEPTUM TIPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
NPy KUHBI.

Jlabopamopnvie pabomel u onvimel.

1.

KoHcTpynpoBaHue TpakTa il pa3roHa W JalbHEWIIEro paBHOMEPHOTO
JBYDKCHUS [IApUKA WIIN TEJICKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WU JABUKEHUS
HIapyKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBUKEHHUH IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTH IYTHU OTHOCSITCA Kak psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJIBKEHHS OT  CHJIB
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenune kodhGUIMEHTa TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



9. OmpeneneHne pabOTHl CHIJIBI TPEHUS MPU PABHOMEPHOM JIBIDKCHHH Teja
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie padbOTHl CWIBl YINPYrOCTH TP TMOABEME Tpy3a C
HCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOIBUKHOTO OJIOKOB.

11. I3y4deHue 3aKOHa COXPAHEHUS IHEPTUU.

Paznen 9. Mexannuyeckue KoJie0aHMsl M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUIUTy1a. MateMaTu4ecKuil U NPy XKUHHBIN MasTHUKU. [IpeBparieHue
SHEPI'UH IPH KOJIeOATEIHPHOM JIBUKEHUH.

3aryxarone — kojebaHus.  BeIHyXAeHHbIe — KoJjieOaHus.  Pe3oHaHc.
Mexannueckue BOJHBL. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MONEpEYHbIE BOJHBI. J[MMHA BOJMHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHuyeckue BOJIHBI B TBEPJIOM TeEJ€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKkOoCTh 3Byka W BbIcOTa TOHAa. OTpakeHue 3ByKa. MHpa3Byk u
yJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MOJX JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnrogenue BIHYKAEHHBIX KOJI€OaHW U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Hablmronerre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pe30HAHC.

Jlabopamopnvie pabomel u onvimel.

1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHMM MaTeMaTU4eCKOTO
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MAsITHHKA.

2. Ompenenenrie 4acTOTHl U IEPHOJia KOeOaHUi MPY>KUHHOTO MAasSTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIepHO/ia KOJIeOaHMW MTOABEIIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJICOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpysa.

5. IIpoBepka He3aBHUCHUMOCTH TiepHoJia KojeOaHuil Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAcChl Irpy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoja  KojeOaHuiu
MPY>KUHHOTO MAasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOJHOTO MaECHUS.

Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.



ONeKTpOMarHuTHOE  MoJie.  DJeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEeKTpOMarHuTHeIX BOdH. Illkana siexkTpoMarHUTHBIX BOJH. Vcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Paznen 11. CBeroBble SIBJICHUS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBera.  IIpsamonunHeriHoe
pacnpoctpanenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH IpernomieHus cBera. llomHoe BHyTpeHHee
OTpakeHHe cBeTa. Vcmonp3oBaHME MOJHOTO BHYTPEHHETO OTpPa)XE€HUsI B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xom gydeir B JsmH3e. OnrThueckas cucrema ¢oToanmapara,
MHKpPOCKONIa M Tejeckomna. [7a3 Kak onTudeckass cucTeMa. bIM30pyKoCcTh H
JaIbHO30PKOCTh.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbetoToHa. Croxkenwue
CIEKTPAJIbHBIX LBETOB. J{Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300pakeHU# B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox yder B paCCEUBAIOIEH JIMH3E.

[Torydenue n300pakxeHUii ¢ TOMOIIBIO JIUH3.

W X N U R W RE

[Tpuniun geiictBus dhoToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopenp riasa.

11. Paznoxenue 6e5oro cBeta B CIEKTP.

12. [Tomyuenue 6em0ro CBETa MPH CIOKEHUH CBETAa PAa3HBIX I[BETOB.
Jlabopamopnsie padomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKeHUsI CBETOBOIO Jydya OT yria
MaJICHUS.



2. W3ydeHue xapakTepUCTHK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHMOCTH yIUIa MPEJIOMIIEHUS CBETOBOIO JIy4a OT yTJla
NaJ€HUS HA TPAHULE «BO3TyX—CTEKIIOM.

4. TlonmydeHue M300pakeHHM ¢ MOMOIIBIO COOUPAIOIIEH JTHUH3BI.
Omnpenenenue (HOKYCHOTO paCCTOSHUS U ONTHYECKON CHIIBI cOOMparoiei
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnbITHI N0 BOCHPUATHIO IIBETA MPEAMETOB NMPH UX HAONIOJACHHH 4Yepes
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoromeHne cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-uznyudeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomHoro snpa. M3orombl. PannoakTuBHbIE
npespatenus. [lepron monypacmnana aTOMHBIX SIED.

SnepHple peaknuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p MAacChl M SHEpruM. Peaknum cuHTE3a U
nenenus saep. crounnku 3aeprun CosHIa U 3BE3 .

SnepHas sHepreTuka. JleMCTBUS pPagUOAKTUBHBIX HW3JIyYEHUW HA IKUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHekTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAOpoaa.

4. HabGnroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopnsie pabomel u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIMINKA MOAYJb MIPEAHA3HAYEH /JI CUCTEMAaTHU3aluu
U 0000mIeHHs  TPEIMETHOIO  COAEpKaHWA U OMbITa  JIESITEIbHOCTH,
npUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (PU3UKH, a TaKkKe Ui MOJTOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeAMET.



[Ipy n3ydeHUn JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUNBAETCS AOCTUKEHUE MPEIMETHBIX H
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  0oOyueHHs, (dopMupyercs
€CTECTBCHHOHAYYHAasi I'PaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHUSA
SBJICHUN MPUPOJABI U TEXHUKHU, OBJIAJEHUE YMEHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NIPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJa4d, B TOM YMCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO pasjelsa peaau3yercs
3a Cu€T TOro, 4To OOYyYarolIMeCs BBIIOJHAIOT 3aJaHus, B KOTOPBIX UM
npeiaraercs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUU pacro3HaBaTb M HAYyYHO OOBACHSTH
(bu3nUecKue BIEHUS B OKPYIKAIOIIEH MPUPOJIE U IOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAy4YHbIE METOJIbl UCCIE0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHs] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BaXHBIX JOCTHXKEHHM COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX M3BECTHBIX BHUIIOB
DHEPI'UH.

IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUSA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydenne Gu3uMKH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HApaBJICHO

Ha JOCTW)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX

pEe3yJIbTaTOB.

B pesynbTaTe n3ydeHus: Gu3NKA Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs

y obyyaromierocss OyayT chopMUpOBaHBI CIEAYIONINE JTHYHOCTHBIE PE3yJIbTATHl B

JaCcTH:

e 1) mMaTpMoTH4E€CKOro BOCIMTAHUA:

e — MPOSIBJICHUE MHTEpPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON
(puznyecKoil HayKu;

e — IICHHOCTHOE OTHOIICHHE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX -(DU3UKOB;

e 2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

e — TFOTOBHOCTH K aKTHBHOMY YYaCTHIO B OOCYKJICHUH OOIIECTBEHHO 3HAYMMBIX
U DTHUYECKUX TNPoOJeM, CBS3aHHBIX C [MPAKTUYECKUM MPUMEHEHUEM
JTOCTUXKEHUN (PUUKY;

e — OCO3HAaHWE BAXHOCTH MOPAITHHO-ITHUYECKUX NPHHIIMIIOB B ACATEIHHOCTU
YYE€HOrO;

e 3)3CTETHYeCKOro BOCIIUTAHMS:



— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ rapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHMS:

— OCO3HaHME LEHHOCTH (PU3MYECKOW HAayKH KakK MOIIHOTO HHCTPYMEHTA
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEMIIEH COCTABIIIOLICH
KYJBTYPBI;

— pa3BUTHE HAy4HOH II0003HATENBPHOCTH, HHTEpPECa K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI W  3MOLHMOHAJIBHOIO
0/1aromoJry4us:

— OCO3HaHHWE IIEHHOCTH O0€30MacHoro o0pa3a KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BaXKHOCTU TNPaBWJI OE€30IaCHOTO IOBEJIECHUA Ha
TPaHCIIOPTE, HA JOPOrax, C ANEKTPUUYECKUM U TEIIOBBIM 00OPYJIOBaHHWEM B
JOMAIIIHUX yCIIOBUSAX;

— c(opMupOBaHHOCTh HaBbIKa pe(IIeKCUHM, MPU3HAHUE CBOETr0 MpaBa Ha
OIIMOKY M TAaKOI'0 e MpaBa y APyroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AKTHBHOE Yy4YacTHE B PEIICHHHM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alu, TopoAa, Kpas) TEXHOJOTMYECKOM U
COLIMAJIbHOM HAIpaBJI€HHOCTH, TPEOYIOIIHUX B TOM YHCIE U (DUIUYECKUX
3HAHUI;

— MHTEPEC K MPAKTUYECKOMY M3YyUYEeHHIO IpodeccHii, CBSI3aHHBIX C (PU3UKO;

7) 3K0JIOrM4eCKOT0 BOCIIUTAHMSA

— OpHUEHTalUs Ha NpUMEHeHHe (U3NYECKUX 3HAHUW JJIs pelIeHHs 3a1ad B
o0JacTh OKpy’Karollel cpelbl, MJIAHUPOBAHUS IOCTYNKOB U OLEHKH HX
BO3MOYKHBIX IMOCIICICTBUN I OKPYKAIOIIEH CPEBI;

— OCO3HaHHE TJ00ATBLHOTO XapakTepa AKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelIeHus;

8) aganTanum Kk M3MEHSAIOIMIUMCH YCJOBHUAM COLMAJILHON W NMPHPOIHOM
cpeabl:

— TOTPeOHOCTh BO B3aUMOJEWCTBUM TMPHU BBINOJHEHUU HCCIEIOBAHUNA U
IPOEKTOB (PM3MYECKON HANpPABICHHOCTH, OTKPBITOCTH OMNBITY M 3HAHUAM
IPYTUX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NEATENIbHOCTb;

— OTpeOHOCTH B (OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4HCie GOPMYIUPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUAX;

— 0co3HaHHEe NePUITMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
11)76370:97



e — IUIAHHUPOBAHHWEC CBOCTO PA3BHUTHA B HpI/IO6pCTeHI/II/I HOBBIX (1)I/IBI/I‘{€CKI/IX

3HAHUM;

e — CTPEMJICHUE aHAJIU3UPOBATH U BBISIBISATH B3aUMOCBSI3H IPUPOIbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OIICHKa CBOMX JIEMCTBUH C y4€TOM BIUSHUS Ha OKPYXAIOUIYIO Cperdy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METANIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OCBOECHHsS TporpaMmbl 10 (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0yyatoierocsi OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHUBHBIE  yHUBEpPCAJIbHBbIC  Y4ueOHbIE  JICHCTBUS,  PETYJSTUBHbBIC
yHUBEpCaIbHbIC YUEOHbIC TCUCTBUS.

ITo3naBaTebHBIE YHUBEpPCAJIbHBIC y‘leﬁﬂble IlCﬁCTBPISI

ba3oBble Jiornueckue AeMcTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBCHHBIC NPH3HAKH OOBEKTOB
(s1BICHUIN);

yCTaHaBJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKALIUUA, OCHOBAHMS TS
000011IeHNs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIFOACHUAX, OTHOCSIINUXCS K (DH3NICCKUM SIBIICHHSIM;
BBISIBIIATH TTPUYUHHO-CJICICTBEHHBIC CBS3U TMPU HM3YYCHHH (PU3NUECKUX
SIBJICHMM U TIPOIIECCOB, JEJaTh BBIBOJIBI C MCTIOIB30BAHUEM JI€TyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHM, BBIJIBUTATh THIIOTE3BI O B3aUMOCBS3IX
(bU3UYECKUX BEJIMYNH;

CaMOCTOATENILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nuecKon
3aauu (CpaBHEHHWE HECKOJIBKMX BAapUAHTOB PEIICHUS, BHIOOp Hambosee
MOJXOJISIIIETO ¢ YYETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

UCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIBCKUI HHCTPYMEHT ITO3HAHMUS;
MPOBOJIUTH 10 CAMOCTOSITEIHHO COCTABIIEHHOMY TIJIaHY OIIBIT, HECTIOXKHBIH
bU3MYeCKUl IKCIIEPUMEHT, HEOOJBINOe HCCIAEAOBaHUE (PU3UMUECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJTyYEHHYIO B X0JI€ UCCIICIOBAHMSI MU SKCTIEPUMEHTA;

CaMOCTOATEILHO (POPMYIMPOBATH OOOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
MIPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;



IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKHX
MPOIIECCOB, @ TAKXKE BBIIBUTATh MPEINON0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTAX.

Pa6ora ¢ unpopmanmeii:

NPUMEHSTh pa3jIMYHbIC METOJbI, HHCTPYMEHTBI U 3alPOChl IIPU TIOUCKE U
orbope WHGOPMAIIMU WM JIAHHBIX C yYETOM MNPEIIOKCHHON ydeOHOH
bu3ngecKoi 3a1a4u;

aHAJTM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH MH(GOPMAIIHIO
pa3IMYHBIX BUJOB U (POPM MPEIICTABICHUS;

CaMOCTOSITENIFHO ~ BHIOMpaTh ONTHMAIBHYIO (OpMy MpeacTaBIICHUS
uHPOpMAIlMM W WILIIOCTPUPOBATh peIlacMble 3aJa4d  HECIOXHBIMU
CXEeMaMH, JJHarpaMMaMHu, HHOU TpaduKoi ¥ KX KOMOMHAIIASIMHU.

KoMMmyHMKaTHBHBIE YHHBeEPCAJbHbIE YYeOHbIe 1eiCTBUSA:

B XOJIe OOCYXIEHHUS y4eOHOro MaTepuayia, pe3yJibTaToB JIA0OpaTOPHBIX
paboT ¥ IPOEKTOB 337aBaTh BOTPOCHI IO CYIIECTBY 0OCYKIAEMOMN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC HAa PEIICHHE 3aJadyd W TOJJICpIKaHHe
O1arokeIaTeaIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXICHUSIMHU JPYTUX YYaCTHUKOB
nuasnora, OOHapy»KUBaTh Pa3Inyue U CXOACTBO IMO3UIIHIA;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJUIHO TPEICTABIIATh PE3YJIbTaThl BEITIOJHEHHOTO (PH3NYECKOTO OIBITA
(9KCTIepUMEHTa, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUIYyAIbHOW paboThl MpPU PEIICHUHW KOHKPETHOM (HU3UUECKOM
poOJIEMBI;

MPUHUMATh IIEJIM COBMECTHOM ACATEIBHOCTH, OPTAaHU30BBIBAThH JICHCTBHUSI
no e¢ JOCTIKCHHIO: paclpeneisTh PO, OOCYXKIaTh MPOIECCHl H
pe3ynbTaThl COBMECTHOM pabOoThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOICH;
BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTUTAs KAYECTBEHHOTO pe3yJibTaTa 1o
CBOCMY HAIpaBJICHUIO W KOOPAWHHUPYS CBOM JECUCTBUS C JIPYTUMHU
YJICHAMH KOMAaH/IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENEHO C(HOPMYITHMPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA

Camoopranusanus:

BBISIBJIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIlHsIX, TPEeOyIOLUX
TUTS1 petieHust (GU3NISCKUX 3HAHUI;



OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaJbHOE, NPHUHATHE PEUIEHUS B TPYIIIE, NPHHATHE PEIICHUI
TpyIIIOoN);

CaMOCTOSITEJIEHO COCTaBJIATh AJITOPUTM PeleHUs! (PU3NUECKOM 3aauu WIn
IUTAHAa HMCCIIEJOBAHUA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh IIPEIJIaraéMble BAPUAHThI pEICHUM;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIbLHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyalluy U Ipejiararh IjiaH €€ U3MEHEHHUS],
OOBSICHATh NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  pe3yslbTaToB
NEeSATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B AESATENBHOCTH (B TOM YHCIIE€ B XOJ BBIIOJTHEHUS
(¢u3MYECKOTO UCCIEJOBaHMSI WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILNX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIopa WIN AUCKYCCHU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIOro;
pU3HaBaTh CBOE MPaBO Ha OIIMOKY NpU pEelIeHUH (PU3NUECKUX 3a/1a4 WIN
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

INPEAMETHBIE PE3YJIBTATBI

K xonIty 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHUA BelecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JABMKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEIHOE), TpPAaeKTOpHs, pPaBHOAECHCTBYIOIIAs
cuJa, nedopmans (ympyras, MJIacTUYecKas), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbI;

paznuuarh sBieHus (Auddy3us, TEII0BOE JBMXKEHHUE YaCTHI] BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aUMOJICUCTBUE TE€J, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHON OCHIO
BpallleHUsI, Tepeaaya MAaBi€HUs TBEPABIMU TENaMH, KUIKOCTIMU U
razamyd, arMocdepHoe JaBlieHWe, IUIaBaHUE TeJl, MpeBpalICHUs
MEXaHUYECKON SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;



pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SIBICHUUW B
OKpY’>XKalollleM MHUpE, B TOM 4YHuClIe (U3HUECKHE SIBICHUS B MPUPOJE:
MpPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBOM M HEXUBOU
MPUPOJIC, NEUCTBUE CUJIBI TPEHUS B IMPUPOJE U TEXHUKE, BIIUSHUE
aTMOC(EpHOIO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phlyard B
TEJI€ YEeJIO0BEKa, PU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33]a4y B yU4EOHYIO,
BBIJICIISIT CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHUS, UCTIOIB3YS
busznueckue BEIMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIECTBA, BpEMs,
IIyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIPYIOCTH, CHJIA TSKECTHU, BEC
Tena, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYEeCKas padoTa, MOUIHOCTb, IJIEYO CHJIbI,
MOMEHT CWIbl, KO3(G(OUIIMEHT TOJE3HOTO JCHCTBUA MEXaHU3MOB,
KMHETHYECKass U TOTCHIMAJIbHAS JHEPTus), MPU OMNUCAHUM TPABUIHHO
TpakToBaTh  (IU3UYECKUH  CMBICI  HUCIOJB3YEMBIX  BEIUYUH, MX
0003HAaYeHUs1 W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIME JAHHYIO0 (PU3WYECKYIO BEJIUYHMHY C JAPYTHMMH BEIMYHHAMM,
CTPOUTH TparKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3WYECKHUE SBICHUS M IMPOIIECCHI,
WCIIOJIB3YSI TIpaBUiia CJIOXKEHUs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MPaBUIO paBHOBeCHs pbryara (OJ0ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OPHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OpPMYIHMPOBKY 3aKOHA U
3aMUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHHS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyallud MPAKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATH NIPUYUHHO-CIICACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE u3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpOi Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3MUECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, HMCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBHSI 33/1a4M 3alUCHIBATh KPATKOE YCIOBHUE, TIOJICTABIATh (hU3UIECKUE
BETUYMHBI B (HOPMYJIBI UM TPOBOJIUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBbIE JJI PEUICHUs 3a/1ay, OLIECHUBATh PEATHMCTUUYHOCTh
MOJTy4YeHHOU (PU3UUECKOIN BETUYUHBI;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(bu3NYECKUX METOAOB, B OMUCAHUH UCCIIEIOBAHUS BBIIETSATH MPOBEPSIEMOE
npeanosjoxkeHue  (TUmoresy),  pasinyaTb M UHTEPIPETUPOBATH



MOJyYEHHBI pe3yibTaT, HAXOJUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBOJIBI IO €T0 pe3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
buznuecKux CBONCTB TEN: bopMyIpOBaTH MIPOBEPSIEMbIC
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyA0BaHMS,
3aIlKChIBaTh XOJ1 OMbITa U (POPMYIUPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSAMbBIE H3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacCChl Tela,
o0béMa, CUJIBI M TEeMIEepaTypbl C MCIOJb30BAaHUEM aHAJOTOBBIX U
U(QPOBBIX MPUOOPOB, 3aAMUCHIBATh I[IOKa3aHUS MPUOOPOB C Y4YETOM
3a/IaHHON a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYrol € HCMOJIb30BAHHEM MPAMBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PAaBHOMEPHO JABWXKYILIEroCs Telna OT BPEMEHU JBH)KCHHUS Teja, CHUJIbI
TPEHUSI CKOJIBKEHHUS OT Beca Tela, KayecTBa 00padOTKH MOBEPXHOCTEN Tell
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHHUS TEJl, CUJIbI
YOPYTOCTH OT YJUIMHEHHS NPYKUHBI, BBITAIKUBAIOMIEH CUJIIBI OT 00bEMaA
NOTPYKEHHON YacTH TeNla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJI0, YCIOBUI
IJIaBaHUs TeJ, YCIOBUU paBHOBECHUS pblyara U OJOKOB), y4aCTBOBATH B
IUIAHUPOBAHUM  Y4EOHOTO0 MCCIEOBaHUSA, COOUpATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NpPEeISIOKEHHOMY IUIaHy, (PUKCUpPOBATh
pe3ynbTarhl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B BHJE
MPEIOKEHHBIX TaONMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJibTaTam
VICCJIEIOBAHNS;

NPOBOJUTh KOCBEHHbIE H3MEpPEHUs (U3MUYECKUX BEJIUYMH (TUIOTHOCTD
BEILECTBA JKUIKOCTH M TBEPAOrO TEla, CHIIA TPEHUS CKOJIBXEHMUS,
NABJIEHUE  BO3AyXa, BbITAJIKMBAIOLIAs  CHJIA, JIEWCTBYIOIIAas  Ha
NOTPYKEHHOE B JKUIKOCTH TENO, KOAD(PHUIIMEHT TMOJE3HOTO eHCTBHS
MPOCTBIX MEXaHU3MOB), CHEAys MNPEIJIOKEHHON WHCTPYKIMU: TIpH
BBINIOJIHEHUHU H3MEPEHHM COOMpPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBIYHCIIATH 3HAYEHHE HCKOMOW BEJIMYMHBI;

COOJTI0OIaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000pyZI0BaHUEM;

yKa3bIBaTh MPUHLMIBI ACUCTBUS NPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JUHAMOMETpP, COOOIIAIOIIHNECS COCYAbl, OapoMerp,
phIYar, HOJABMKHBIA U HETMOJABUKHBIN OJIOK, HAKIIOHHAS TJTIOCKOCTB;
XapaKTepu30BaTh MPUHIMUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOPOM HA KX ONUCAaHUA (B TOM YHUCIE:
NOAIIMIIHUKY, YCTPOMCTBO BOAONPOBOJA, THAPABIMYECKAN Ipecce,



MaHOMETP, BBICOTOMEP, OPLUIHEBOI HACOC, APEOMETP), UCIIONIb3Ys 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SABJICHUA MU HEOOXOAMMBIE (PU3UUECKUE 3AKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUYECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU 11 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMM, COXPAHEHHS 30POBbSI H COOIIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY’KAIOIIEH cpejie;

OCYUIIECTBJIATH OTOOpP HWCTOYHUKOB HH(Mopmanuu B HHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIHXCS
3HAHUW W TYyTEM CpaBHEHUS Pa3JIMYHBIX MCTOYHUKOB BBIJEIATH
uH(pOpMAIMIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCITIOJIB30BATh MPHU BHITIOJIHEHUH YUEOHBIX 3aJaHUl HAYYHO-TIOMYJIIPHYIO
JUTEPATYPY  (PU3UUECKOrO0  COJEpKaHMs, CIPAaBOYHBIE MaTepHalbl,
pecypcbl cetu HTepHEeT, BialeTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBanusi UHGOPMAIIMU U3 OJTHOM 3HAKOBOU CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCbMEHHBIE U YCTHbIE COOOILICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COIEPKAHUS, B TOM
yucie nyOJuYHO JAeNaTh KpaTKue COOOILIEHHS O pe3yJibTaTax MPOEKTOB
WIM y4EeOHBIX MCCIENOBAaHUNA, MpPU H3TOM TIPAMOTHO MCHOJIb30BATh
W3YYCHHBIM TOHATUHHBIM ammapaT Kypca (HU3WMKH, COMPOBOXKIATH
BBICTYIUJICHUE MTPE3EHTALIUEH;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHHUM paclpeeisTh
00s3aHHOCTH B TpyNIE B COOTBETCTBUM C MOCTABICHHBIMHU 3aJadyaMH,
CIIEIUTh 32 BBHIIIOJIHEHHEM IUIAaHA JEWCTBUM, aJEKBATHO OLCHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIBHOCTh  TPYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEMJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arpETraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HBIC Tela, HACBHIIECHHBIH M HEHACBHIIIEHHBIH Map, BIAXKHOCTh
BO3/lyXa, TEMIEepaTypa, BHYTPEHHSS JHEPrus, TEIUIOBOW JBUTATEb,
HJIEMEHTAPHBIN JJIEKTPUYECKUN 3apsll, JIEKTPUYECKOE T10J1€, IIPOBOJIHUKU
Y JUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;

pasznuyarh SBJICHHs (TEIUIOBOE pPAaCIIMPEHHE W C)KATHE, TEIUIoNepenaya,
TEIUIOBOE PABHOBECHUE, CMAYMBAaHME, KANIMJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJCHCAlLlUs, IJIaBI€HHUE, KpUCTalu3auus (OTBEpAEBAHUE), KHUIIEHHE,



Temionepeaaya (TerI0npOBOHOCTD, KOHBEKIIUS, U3JIyUYEHUE),
ANIEKTpU3aIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHIYKIIHS)
[0 OIMCAHWID HMX XAPAKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBICHNUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (U3MUCCKUX SBICHUUA B
OKpYXalollleM MHpe, B TOM uucie (U3MYECKUE SIBJICHUS B IMPHUPOJE:
MIOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIE SBICHHUS B IPUPOJE,
KpUCTAJUTbI B mpupojae, u3zinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIIOCOB, POJIb MarHUTHOTO TOJIS JUIsSl >KU3HU Ha
3emiie, MOJISIPHOE CHSIHUE, IPHU 3TOM MEPEBOJANTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (U3UUYECKUX
SIBIICHUI;

OMUCHIBATh U3yYECHHBIC CBOMCTBA TEJI U (PUBMYECKUE SIBJICHUS, UCTOJb3Ys
bu3ndeckue BeTUYUHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, YJI€JIbHAsI TEIJIOEMKOCTh BEIIECTBA, VyJAEJNbHAas TEIUIOTa
MJIaBJICHUSI, YyJENIbHAas TeIIoTa MapooOpa3oBaHus, YjelbHAas TEIIOoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MalllUHbI, OTHOCUTENbHAS BIAXKHOCTh BO3]lyXa, JJIEKTPUUYECKUHN 3apsi,
cuja TOKa, 3JIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIICHUE MPOBOJIHUKA,
yAENbHOE  CONPOTUBIIEHWE  BeElIecTBa, paboTa W MOIIHOCTh
AIEKTPUYECKOTO TOKa), TMpPU  ONHUCAHWUU TMPABUIBLHO  TPAKTOBATh
(bU3UYECKUIT CMBICIT UCMOJIb3YEMbIX BEJIWYMUH, O003HAUYCHUS W €IUHUIIbI
GbU3MYeCKUX BEIMYMUH, HAXOAUTHh (HOPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
H3YUYCHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEIUYUH;

XapakTepu30oBaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3YSI OCHOBHBIE TMOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKONH Teopuu
CTPOCHHMS BEIIECTBA, MPUHLNN CYNEPHO3ULMU MOJel (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpPaHEHHUS 3apsaa, 3akoH OMa Jyis yyacTKa LelH, 3aKOH
JIxoyna—JleHnia, 3aKOH COXpaHEHMs DHEpPruy, IPU HTOM JaBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alKCHIBATh €r0 MaTeMaTH4eCKOe
BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE TPOIECCHl M CBOWCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSICHEHUE U3 1—2 JOTrHYecKux



[IaroB ¢ Omopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3MUECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEUCTBUS, HCHOJB3YysS 3aKOHBI U
dbopmybl, CBs3bIBatONIME (PU3MYECKHUE BEIMYMHBI: HAa OCHOBE aHalu3a
YCJIOBUSL 3a/ladyd 3aMKChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JaHHBIX JJIS pelIeHWs 3a7aud, BBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEOOXOJUMbIe aJisi €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
($uU3NYECKUX METO/OB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLECHUBATh IPABWIBHOCTh IMOPSJIKA
IIPOBEJCHUSI HCCIIENOBAHUS, A€IaTh BBIBOIBI;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
bu3nUecKuX CBOMCTB Tel (KanWUISPHBIC SIBJICHUS, 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIEepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS H
HarpeBaHusl TMPU H3IYUYCHUH OT I[BETa H3JIy4aromie (morjoaromei)
ITIOBEPXHOCTH, CKOPOCTh MCIIAPEHUs BOJBI OT TEMIEPATYpPbl KUIAKOCTU U
IUIOIIAAA €€ IIOBEPXHOCTH, DJJEKTpHU3alUs TEl W B3aUMOJCUCTBHE
JIIEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJM3allMsl MArHUTHBIX IIOJEH ITOCTOSIHHBIX MAarHWUTOB, JEHCTBUS
MAarHuTHOTO TMOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJEKTPOMArHWTA,
CBOMCTBA DJEKTPOJABUTATENsl IOCTOSHHOTO TOKa): (OpMYJIUpPOBATH
poBepsieMble MPEANONI0KEHHs, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUsl, OTUCHIBATH XO]1 OTIBITA U (HOPMYITUPOBATH BHIBOIBI;
BBIIIOJHATG ~ NOPSIMBIE  WU3MEPEHUSA  TEMIIEPATypPbl,  OTHOCHUTEIBHOU
BJI&KHOCTH BO3JyXa, CHJIbI TOKA, HAINpPSKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX TPHUOOPOB U JATYMKOB (DU3MYECKUX BEIMYUH, CPABHUBATH
pe3ynbTaThl U3MEPEHUN C YIETOM 33JIaHHON aOCOTIOTHOM MOTPEIIHOCTH;
MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETMUUHBI OT
IpYyro C UCHOJIb30BAaHUEM TMPSAMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX ITONEPEYHOIO
CEUYEHUS U yACIBHOIO COIPOTUBIICHHUS BEILIECTBA IPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHMK, OT HAIPSHKEHHWsT Ha  NPOBOJIHMUKE,
UCCIICOBAHUE IMOCIEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUN
MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMPATh YCTAaHOBKY H
BBITMIOJHATh WM3MEpPEHUs, Clenys MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl TMOJYYEHHOW 3aBUCMMOCTH B BHAE TaOJIUIl U TpadHKOB,
JI€JaTh BBIBOJIBI IO PE3YJIbTATaAM UCCIENOBAHNS;



IPOBOANTH KOCBEHHBIE HU3MEpPEHHUS (PU3NYECKUX BEIMYMH (yIelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COINPOTUBICHHUE NPOBOAHMKA, padoTa W
MOIIHOCTh 3JIEKTPUYECKOT0 TOKAa): IJIAHHUPOBATh W3MEPEHHs, COOMpPATH
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJIENysl MPEAJIOKEHHOU MHCTPYKLUH, U
BBIUNCIISATh 3HAUECHNUE BEJINYMHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh IMPUHIMIBI JECUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX ONHUCaHUsA (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETpP, CUETYHK JICKTPUUYECKON IHEPTHH, SIECKTPOOCBETHUTEIHHBIC
NpUOOPBI, HArPEBATEIBbHBIE IEKTPONPUOOPHI (MIPUMEPBI), ANEKTPHUUECKUE
IPEIOXPAHUTEIH, JIEKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJIB3YSl 3HAHMUS O CBOWCTBax (DPM3MUECKUX SIBICHUH U HEOOXOIUMBIE
duznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA WU HW3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, JABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKON, PEOCTaTr), COCTaBIATh CXEMbI AJIEKTPUUYECKUX
Heneil ¢ mocne0BaTeNbHBIM U MapalJIeIbHBIM COSTUHEHHEM DJIEMEHTOB,
pasnuyas yclIoBHbIE 0003HAYCHHS SJIEMEHTOB JJIEKTPUIECKHX IIETIEH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGOPMALMIO O  IpUMEpax)
PAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpubopamu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3I0POBbS U COOIIOACHHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEH cpefie;

OCYIIECTBJISATh, TMOUCK WHPOpMau (U3HUUECKOTO COJICpKaHUS B
WNuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW M NTYTEM CpaBHEHUs
JIOTIOTHUTEBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;
UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOTOo COAEpX aHHs, CIPAaBOYHbIE MaTepHabI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OJHONU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKHE YCTHBIE COOOIICHMS,
0000mass wHMOPMAIMI0O U3 HECKOIBKUX HCTOYHUKOB (PU3HUECKOTO
COAEpKaHusi, B TOM 4UHUCJIE MyOJUYHO TMPEACTABIATH PE3YyJIbTaThl
POEKTHOM WJIM HCCIEeNOBATENbCKON AEATEIbHOCTH, MPU 3TOM TPaMOTHO



UCIONB30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOKJIaTh BBICTYIUICHUE IPE3CHTALNEMN;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHHA (PU3UIECKUX
IPOLIECCOB paclpeAeisaTh OOS3aHHOCTH B TIpYNIE B COOTBETCTBUHM C
IIOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 3a BBIIIOJHEHUEM IUIaHA JIEUCTBUM U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIad B
NEATEIBHOCTD TPYIIIbI, BBICTPAaUBATh KOMMYHHUKATHBHOE B3aUMOJCHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K xoHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MAaTEepUalibHAsl TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, AedopmMarius
(ympyrasi, mjgacTHYecKas), TPEHHUE, IEHTPOCTPEMHUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M IEpEerpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
HIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- u ramMmma-u3ny4eHus,
W30TOIIBI, IAEPHAS] SJHEPreTUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHXKEHUE, CBOOOJIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBHIKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE ABIM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYK/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHENHOE PACIpOCTPAaHEHUE, OTPAKEHHUE W TPEIOMIICHUE
CBETAa, OJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3sioKeHHe OeJIoro CBeTa B
CHEKTp M CJOKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3MUYECKOE SBIICHHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX SIBICHUH B
OKpyXarolieM Mupe (B TOM uuciae (QU3MUYECKHE SBICHUS B MPUPOJE:
IPWINBBI U OTJUBBI, ABMKEHUE MIaHET COTHEYHON CHCTEMBI, PEAKTHUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMU,
3EMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 53XO, IBETa TEll,
ONTUYECKHUE SIBICHUA B MPHUPOJAE, OMOIOTHMUECKOe AEWCTBHUE BUIMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIyYEHHUH, €CTECTBEHHBIN
panvoaKTUBHBIN (POH, KOCMHUYECKHE Iy4YH, PaJAMOAKTHBHOE H3ITyYCHHE
NPUPOIHBIX MHUHEpAJOB, JIEMCTBUE PAJUOAKTUBHBIX W3JIYyYECHUU Ha



OpraHu3M YeJIOBEKa), MPH 3TOM MEPEBOJHUTH IMPAKTUYECKYIO 3aJayy B
y4eOHY10, BBIACIATh CYIECTBEHHBbIC CBOMCTBa (MpHU3HAKU) (PUINUECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€NI U (PU3NUECKHUE SIBICHUS, UCIIOIb3YS
¢u3znyeckue BENUYMHBI (CpeOHSAss U MTHOBEHHAas CKOPOCTh Tela IpHU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHUS, CWia YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeNa, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHUMANbHAsl SHEPrus Tena,
IOJHATOrO0 HAJ MOBEPXHOCTHIO 3€MJIM, NMOTCHIMAIbHAS DHEPTUS CKATOU
NPYKUHBI, KUHETHYECKas SHEpPrus, IOJHAs MEXaHW4YecKas »>SHeprus,
NEPUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, IOKa3aTelb MPEIOMIICHUSI CPE/bl), IPU ONMUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICI HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI U EIWHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYHMHY C JAPYTHMMH BEIMYHHAMM,
CTPOUTH I'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULIMA CHJI, NPUHIUI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO U MAaCCOBOT'0 YUCEN
OpU SJACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3aIMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSACHATh (PU3UYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEPa: BBISABISTH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB ¢ OMOpod Ha 2-3 W3YYCHHBIX CBOWCTBA (DU3MUECKHUX SIBICHH,
(buU3MYEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemiath pacuéTHble 3adaud (omMparoIIMecss Ha cucteMy u3 2-3
ypaBHEHUH), UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3HUUECKUE
BEJMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPAaTKOE
YCIIOBUE, BBISBISATH HEIOCTAIOIINE WM U30BITOUHbIE NaHHBbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PELICHUs, TPOBOJUTH PACUETHI U
OLICHUBATh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAuyeHus (pu3nueckon
BEJINYMHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(Gu3MYECKUX METOMNOB, MCIONb3YysI OMHCAHHE HCCIETOBAHMS, BBIACIATH
IIPOBEPSAEMOE IIPEAINOJIOKEHNE, OLICHMBATh IPAaBWIBHOCTh IOpsJKa



NPOBEJCHUS  HCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCUMOCTh NEPHUOAA KOJeOaHUN NPYKUHHOIO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PaCIIpOCTPaHEHUE CBETA,
pasioKeHue OeNoro cBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajle U CBOMCTB H300pa)K€HHsI IpeaMera B coOuparomien
JUH3€, HAOJMIOJEHUE CIUIOIIHBIX U JIMHEHYaThIX CHEKTPOB H3IIyUYECHMS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
o0Opy/nOBaHUs, OMNHUCHIBATH XOJ OMbITA © €ro  Pe3yJbTaThl,
(GbopMyIHpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAYeHUE U3MepsIeMOld BeIMYHUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda M3MepeHus
(M3MepUTEILHOTO TPUOOPaA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMyTH OT BPEMEHU
IpyU PaBHOYCKOPEHHOM JIBIDKEHMHM 0€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrIja MaJeHus W yria MpeIoMJeHHs] OT yIia
NajJicHus): IUIAaHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpAaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢bu3nYecKX BEJIWYMH B BUJIE TaOJUIl U TrpaduKOB, J€JIaTh BBIBOJBI IO
pe3yybTaTaM UCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEJIWYUH (CpenHsis
CKOpPOCTb M YCKOpDEHHE Tejla TpU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUSI CKOJBKCHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTWYecKOr0 W TPYKMHHOTO MAasTHUKOB,
ONTHYECKas CWJIa COOMpArOIIe JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IUTAHUPOBAaTh M3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIYs MPEII0KECHHOW MHCTPYKIIMH, BBIYUCIATH
3HAYCHHUE BEJIMYMHBI U AHAIU3UPOBATH MOJYyUYEHHBIE PE3YIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTU U3MEPEHUI];

co0JII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
000pyI0BaHUEM;



pa3iauyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIENeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJI€Tb ATOMHOTO SIpa;

XapaKkTepU30BaTh IMPUHIMIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX omucaHus (B TOM YHUCIE:
CIHUIOMETP, TATYUKH TIOJOKEHUS, PACCTOSHUS U YCKOPEHHSA, paKeTa,
9XOJIOT, OYKH, MEpHUCKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHOJb3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU PELICHUH Y4eOHO-NIPAKTHUECKUX 3a/ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HWCIMOJB30BaHUA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3JI0pPOBbS U COONIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIEeH cpeie;

OCYIIECTBIISITh TOWUCK HMHPOpMAIMH  (PU3UYECKOTO  COJEp)KaHUS B
HHuTepHeTe, caMoCTOATENbHO (OPMYIHPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTU ONpeEeNIeHUs] JOCTOBEPHOCTH IMOJYyYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

MCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JUTepaTypy  (QHU3MYECKOTO  COACpXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypcbl cetd VIHTepHeT, BiaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIE COOOIIEHUS HAa OCHOBE
uHPOpMAIIMK W3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COAEpIKAHMUSA,
myOJIMYHO TPECTABIATh Pe3yIbTaThl MPOSKTHOM WIIM UCCIIEN0BATEIbCKOM
NESATENIbHOCTH, TMpPH 3TOM TPaMOTHO  HCIOJb30BaTh  HM3yUEHHBIN
NOHSATUWHBIN amnmapar Hu3y4yaeMoro pasjena (U3MKH U COINpPOBOXKAAThH
BBICTYIUICHUE TMpe3eHTalueil ¢ y4ETOM OCOOEHHOCTEH ayauTOpHUH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
Paznen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTRd https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3aUMoO/ieilicTBUE Te
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexartieckas SHeprus 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnmoreka [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB 1 TeM uudpoBLIe
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHU4eCKOe IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAUMOJIHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znea 2. Mexann4yeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. 3HeKTp0MaFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJTHBI

31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnmuorexa [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3nea 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Hroro no pazneny 15
Pa3zgen S. KBaHnToBbIe siBJIeHUS
bubmuoreka [JOK
5.1 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTPOCHIE ATOMHOIO S1pa 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: a 7 1
>3 FICPHBIC peardiitt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001a101IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca pusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
N KoumnuectBo yacoB
11/-11 Tema ypoxa Beero Kontpoabnbsie IlpakTuueckue
padoThI padoThI

1 ®du3uka — Hayka 0 Ipupoje. SABiIeHUS TPUPOILI 1

2 duznyecKue sIBICHUS 1

3 ®dusnyecKue BETMYHHBI U UX H3MEPEHUE 1

4 Ypok-uccienoBanue "M3mepenue reMeparypbl IpH MOMOIIH )KUIKOCTHOTO TEPMOMETpPA U 1 1
JaT4YMKa TeMneparypbl”

5 MeTtoibl Hay9HOTO TI03HaHMS. Onrcanue PU3NIECKUX SBICHUHN ¢ TOMOIIBI0 MOJICIICH 1

6 VYpok-uccnenosanue "[IpoBepka runoTe3bl: 1aabHOCTh HOJIETA LIAPUKA, TYIIIEHHOTO 1 1
TOPU30HTAIILHO, TeM O0JIbIle, YeM O0JIbIlie BhICOTa MmycKa"

7 Crpoenue BemiecTBa. ONbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA 1

8 VYpok-uccnenoBanue « OnpIThl 10 HAOJIIOJEHUIO TEIJIOBOIO PACIIMPEHUSI Fa30B» 1 1

9 ArperaTHble COCTOSIHMSI BELLIECTBA 1

10 OcoOeHHOCTH arperatHbIX cocTosiHuM Bojibl. O0001meHne no pasaeny «llepBoHayanbHbie 1
CBEJICHMSI O CTPOCHHMH BELIECTBA»

11 MexaHuueckoe JBUXKeHHE. PABHOMEpHOE 1 HEPAaBHOMEPHOE JIBUKCHHE 1

12 Cxopoctb. Enunniiel ckopoctu 1

13  Pacuer myTu M BpEMEHH JIBIKEHHS 1

14  Wnepuwms. Macca — mMepa HHEPTHOCTH Tell 1

15  JIBmwKeHHE YacTHIl BEIIeCTBa 1

16 | ITnmorHOCTH BemiecTBa. Pacuer macchl 1 00beMa Tela Mo €ro IIOTHOCTH 1

17  JlaGoparopnas pabota «OnpeneneHue IIOTHOCTH TBEPIOTO TEay 1 1

18 | Pemenue 3amau no teme "[InoTHOCTH Bemecrsa" 1

19 Cuna xak xapakTepucTHKa B3auMoaelicteus ten. Cuna ynpyroctu. 3akoH ['yka 1

20 Ha6opaTopHaU;1 pabota «/3y4eHne 3aBUCUMOCTH pacTsDKeHUS (IedopMaIiuu) Npy>KuHbI OT 1 1
MPUIIOKEHHOM CHUITBI»

21  SBnenwme TsaroreHus. Cuiia TSHKECTH 1




CBs13b MeXly CUJION TsKeCTH U Maccoil Tena. Bec Tena. Pemenune 3anau no reme "Cuna

22 " 1
TSKECTH
23  Cwia TsKecTd Ha Apyrux miaHerax. Gusnueckue XapakTepUCTUKH ITAHET 1
24  Wsmepenue cui. JluHamomeTp 1
25  Bec tena. HeBecomocTh 1
26 | Cio)XeHUe IBYX CHJI, HAIIPABJIEHHBIX IO OJHOU IIpsIMOI. PaBHONEHCTBYOMAs CUI 1
2
27  Pemenue 3ama4 no teme "PaBHOeicTBYOmAs cvut” 1
28  Cuna tpenus u e€ Buabl. TpeHre B IpUPOE U TEXHUKE 1
29 JlaboparopHas padoTa «3y4eHrne 3aBUCUMOCTH CHJIbI TPSHHSI CKOJIBKCHUS OT CHJIBI 1
JABJICHUSI U XapaKTepa CONMPUKACAIOIIMXCS TOBEPXHOCTEI»
30  Pemienue 3a7a4 Ha oIpeeieHHE PAaBHOICHCTBYIOIICH CUIIBI 1
31 Pemenue 3anau no Temam: «Bec Tenay, «['paduueckoe nsodpaxkenue cuiny, «Cuibh», 1
«PaBHOAEHCTBYIOIIASL CHIDY
32 KonTposapHas padora o Temam: «MexaHudeckoe IBIKeHUE», «Macca, IIOTHOCThY, «Bec 1
Tena», «['padbuueckoe nzodpaxkenue cuiny, «Cuiabh»
33 aBieHre. CriocoObl YMEHBIIICHHS U YBEIIMYCHUS IaBIICHUS 1
y y
34  JlaBnenwue ra3a. 3aBUCUMOCTH JIABJIICHUS Ta3a OT 00bEMa, TeMIepaTyphl 1
35 Tlepemaua jgaBiieHUs TBEPIBIMH TEIAMHM, XKHUJIKOCTIMHU U Tazamu. 3akoH [Tackans 1
36  JlaBieHwWe B KUIKOCTH U T'a3€, BRI3BAHHOE JICHCTBUEM CHIIBI TSIKECTH 1
37 | Pemenue 3amau o TeMe «JlaBiaeHUE B )KUIKOCTH M rase. 3akoH [lackaisy 1
38  Coobmaromuecs: cocyabl 1
39  T'mapaBiIMYecKHii pecc 1
40 Manomertpsl. [TopirHeBo# KUIKOCTHBIA HacOC 1
41  Atmocdepa 3eMiH U IPUUMHBI €€ CYIEeCTBOBAHUS 1
42  Bec Bo3ayxa. ATMocdepHOe aBIeHHE 1
43  Uzmepenue atmochepHoro nasieHus. Onbit Toppudernn 1
44  3aBHCHMOCTH aTMOC(EPHOTO JABIICHUS OT BBICOTHI HAJl YPOBHEM MOPS 1
45 | Bapometp-anepouna. ATMochepHOe TaBICHHE Ha PA3IMYHBIX BHICOTaX 1
46  Pemrenue 3ama4 o TeMe " ATMocdepHoe raBicHue" 1
47 | JleficTBUE KUJIKOCTH U ra3a Ha IOTPY’KEHHOE B HUX TeJ0. ApXHMeE0Ba cuila 1




JlabGopaTtopHast pabota «OrnpeaesieHne BbITAIKUBAIOLIEH CUIIbI, ICHCTBYIOIIEH Ha Tello,

48 1 1
MOTPY>KEHHOE B JKUJKOCTB)

49 JlaGopaTtopHas pabora 1o Teme «lcciemoBanrue 3aBUCHMOCTH Beca Tenna B BOjIe OT 00bEMa 1 1
MOTPYKEHHOW B KHJIKOCTh YaCTH TEJIa

50 | ITimaBanwme Ten 1
JIaGoparopHas pabora "KoHcTpyupoBaHHe apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U

51 . . " 1 1
omnpenenaeHue e€ rpy30no01bEMHOCTH

59 Pemenue 3amau mo remam: «IlnaBanue cyoB. BozmyxomnnaBanuey, «/laBnenne TBepAbIX Tel, 1
JKUJAKOCTEN U Ta30B)

53 | KoHtpoisbHas pabota mo Teme «JlaBiieHne TBepabIX T, )KUJIKOCTCH U ra30B» 1

54 | Mexanudeckas padbora 1

55 | Momnocts. Enuaunel MoaocT! 1

56 | Ypok-ucciaenoanue "Pacyér MOIIIHOCTH, pa3BUBAEMOM IIPH ITOALEME 10 JIECTHUIIE" 1 1

b

57 | IlIpocteie MexaHu3Mbl. Pbruar. PaBHOBecHE CHIT HA phlyare 1
Prruaru B Texuuke, ObITy U Ipupoze. JJaboparopras padora «lcciaemoBanue yCiaoBUi

58 ’ 1 0.5
PaBHOBECHS phIUara

59  Pemienue 3ama4 o TeMe «YCIOBHS paBHOBECHSI phIUara 1

60 Koadduument noneznoro aerictus mexanusma. JlaboparopHas padora «M3mepenne KI1/{ 1 05
HAKJIOHHOM ITIOCKOCTH» '

61 Pemenue 3amau no reMe "Pabora, MmoniHocts, KIT/" 1

62 Mexannueckas dHeprusi. KuneTndeckas 1 moTeHIMATbHAS SHEPTUS 1

63 | 3aKkoH coXpaHEHHUs MEXaHHYECKOU DHEPTUU 1

64 YPOK-3KCTIEpUMEHT 10 TeMe "DKCIIePUMEHTATBLHOE OMpe/IesieHne N3MEHEHUsT KUHETHYEeCKON 1 1
Y TIOTEHITUAIBHON SHEPTHH TTPH CKATBIBAHUU TeJia M0 HAKJIOHHOM ITocKoCcTH"

65 KoHTpoabsHas pabora o Teme «PaboTa u MOITHOCTE. DHEPTHS» 1

66  PesepBHbIi ypok. PaboTa ¢ TekcTamu 1o Teme "MexaHuveckoe JBMKeHue" 1

67 | Pesepsuslii ypok. Padora ¢ Tekctamu 1o Teme "JlaBiieHne TBEPABIX TEN, KUIKOCTEHN 1 ra3oB"” 1

Yy 5
68  PesepsubIii ypok. PaboTta ¢ Tekctamu o Teme "Pabora. MormHocTs. DHeprus" 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

Koan4gecTBO 4acoB

Jr:;-)n Tema ypoka Beero KonTpoibHbie IIpakTuyeckue
padoThI padoThI
1 OcHOBHbIE MOJOXKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUHU U UX OIIBITHBIC 1
MIOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJICKY T 1
3 Mopenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHMI BEIIECTBA 1
4 OOBsicHEeHHE CBOICTB TBépIIOFO,u)KI/II[KOFO Y Ta3000pa3HOTO COVCTO;[HHIZ 1
BEIIECTBA HA OCHOBE MOJIOXKEHUN MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
5 Kpucraimmaeckue u amophHbIC Tena 1
6 CMmaunBaHUe U KanmWUISIPHOCTh. [[OBEpXHOCTHOE HATSHKEHUE 1
7 TemoBoe pacuupeHue u cxaTmue 1
8 Temmepartypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTHIO TETJIOBOTO JIBUKECHHUS YaCTHII 1
9 BuyTpennss sneprus. CrnocoObl U3MEHEHUs1 BHYTPEHHEHN 3Heprun 1
10 Buasl Terionepenaun 1
11 VYpoxk-koHpepenuus "[IpakTuyeckoe UCTOIb30BaHIE TEMIOBBIX CBOMCTB 1 1
BELIECTB U MaTEPHUAJIOB B LIEJIsIX dHEeprocoepexenus”
12 KosmuecTBo TeNmnoThL. Y 1€abHAS TEMII0OEMKOCTh 1
13 YpaBHeHue TemnoBoro 6ananca. TemnooOMeH U TEIJI0BOE paBHOBECUE 1
14 Ha60paT(v)pHaﬂ pa60vTa "HCSJ‘IGI{OB&HI/IC SIBJICHUS TETUIOOOMEHA TIPU CMETIIMBAHUHT 1 1
XOJIOZHOM U Topsyei BOIbI
15 Pacuer konuuecTBa TEIIOTHI, HEOOXOAUMOTO [yl HArpeBaHus Tea U 1
BBIJICIISIEMOTO UM TIPH OXJIQKICHUN
16 Jlaboparopnas padota "Onpenenenue yneabHON TEIIOEMKOCTH BelecTBa" 1 1
17 OHeprus TOIMBA. Y IelbHasl TEMJI0TA CTOPAHUS 1
18 [InaBneHue M OTBEpJeBaHUE KPUCTAIUTMUECKUX TeJl. Y IeNbHas TeroTa 1
TUTABIICHHSI
19 JlabopaTopHas pabota "OnpeneneHre yaeabHON TEIIOTHI TUIABJICHHS Jibaa" 1 1




20 [TapooOpazoBanue u koHaeHcanus. VicnapeHnue 1

21 Kunenue. Y nenpHas Temnora napooOpa3oBaHus ¥ KOHCHCAIIMH. 3aBUCHMOCTh 1
TEMIIEPATypPhl KUTIEHUSI OT aTMOC(HEPHOTrO JaBICHHUS

29 Brnaxnocts Bo3z[yxa'.' JlaGopaTtopHas pabota "OnpeaeeHne OTHOCUTEIbHON 1
BJIQ)KHOCTH BO3/1yXa

23 Pemenvie 3a1a4 Ha omnpe/ielieHre BIAKHOCTH BO3yXa 1

24 [MpunnMIE paboTh! TemnoBbIX aABurarencit. [laposas TypOuHa. J[Burarens 1
BHYTPEHHET0 CTOpaHUs

o5 KII/ TermoBoro nuraresns. TenaoBble ABUTAaTENU U 3alUTa OKPYKAIOMIECHT 1
Cpelsl

26 3aKOH COXpaHEHHUS U MPEBPAICHHS SHEPTUHU B TEILIOBBIX MPOIeccax 1

97 [ToaroroBka k KOHTpOJ;IBHOﬁ pa6036 o Teme "TeroBele siBnenus. 3menenue 1
arperaTHbIX COCTOSIHMM BellleCcTBa

8 KOHTpOJII)“Ha?I pa60Ta"H0 teme "TeruioBble ABieHUs. MI3MeHeHne arperaTHbix 1
COCTOSIHHI1 BeIlleCTBa

29 OnexTpusaiys Tel. J[Ba poja 3JIeKTPUUECKUX 3apsIOB 1

30 Ypok-uccnenosanue "IneKTpu3anus TeJl HHAYKINUEH U IPU COTPUKOCHOBEHUN" 1

31 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona 1

30 DneKTpuyecKoe mnoJie. HanpSDKeHHochb anexkTpuyeckoro noss. [puHnun 1
CYNIEPIO3ULIMH IIEKTPUUYECKUX MTOJIEN

33 Hocurenu anexTpuueckux 3apsiioB. JneMeHTapHbli 3apsa. CTpoeHne aToMa 1

34 IIpoBOAHMKY M TUAIEKTPUKH. 3AKOH COXPAHEHMsI AJIEKTPUUYECKOTO 3apsiia 1

35 Pemenue 3a1a4 Ha IPUMEHEHHUE CBOMCTB 2JIEKTPUUECKUX 3apsI0B 1

36 DNEeKTPUUECKUN TOK, YCIOBUS €ro CylIeCTBOBAHUS. VICTOUHUKH 3JEKTPUYECKOTO 1
TOKa

37 JIecTBHSI 2IEKTPUUECKOTO TOKA 1

38 Ypox-nccneﬂ?BaHHe "JleficTBHE 2IEKTPUUECKOTO MO Ha IPOBOJHUKU U 1
TUDJIEKTPUKU

39 DNEKTPUYSCKHUNA TOK B METAJLIAX, JKUJIKOCTIX U Ta3ax 1

40 DneKkTpruyecKas erb U €€ COCTaBHBIE YaCTH 1




41 Cuna toka. JlabopaTopHas padora "M3mepeHue u peryjanpoBaHUe CHITbI TOKA" 1 0.5

42 DnexTpuuecKoe HaHpH)I(eHI/IC;' Bonbrmerp. JlaGopaTtopnas pabota "HU3mepenue u 1 05
peryIupoBaHue HaMPsHKEHUS

43 ConpoTHBieHHE TPOBOAHUKA. Y IEIbHOE CONTPOTUBIICHHUE BELIECTBA 1

44 JlaGopaTopHas paboTa "3aBUCUMOCTH DJICKTPUUECKOTO COMPOTUBIICHHS ) 1 1
IIPOBOJHMKA OT €T0 JJIMHBI, IUIOIIAIU [OIIEPEYHOr0 CEYEHHs U MaTepuaa

45 3aBUCUMOCTh CHJIbI TOKA OT HallpsbKeHUs. 3akoH OMa Ji71s yyacTKa Lelu 1

16 JlaboparopHas padota "HMccrnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, I/I,Z[yl{_'[el“o yepes 1 1
pE3UCTOp, OT CONMPOTUBIIEHUS PE3UCTOPA U HANPSHKEHUS HA PE3UCTOpE

47 [TocnenoBarenpHOE M MAPAIIICIHHOE COSAMHEHUS TPOBOIHUKOB 1

48 Jlaboparopuas padota "IIpoBepka npaBmiia CJIO)KGI:I/HI HaNpsDKSHUH TIpr 1 1
MOCIIEI0BATEILHOM COETMHEHUH JIBYX PE3UCTOPOB

49 JIaboparopHas pabota "quBepKa MpaBWJIa JJis CUJIBl TOKA MPU MapajieIbHOM 1 1
COEIMHEHUH PE3UCTOPOB

50 Pemenue 3anay Ha npuMeHeHue 3akoHa OMa JJisl pa3InyHOro COEAMHEHUS 1
MIPOBOJHUKOB

51 Pabota u MolHOCTh AneKTpudeckoro Toka. 3akoH Jxoynsa-JIenma 1
JlabopaTtopHas pabota "Onpenenenrue paboThl B MOITHOCTH 3JIEKTPUUECKOTO

52 Toxa" 1 1

53 DeKTpUYecKue ey U NOTPeOuTeNH 3JIEKTPUUIECKOM SHEPTUU B OBITY. 1
KopoTkoe 3ambikaHne

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "DNEKTpUUECKUE 3apsiibl. 1
3apspKeHHbIE Tela U UX B3auMojieiicTBus. I1ocTOSHHBIN 351eKTpuyecKuii ToK"

55 KontponbHas pabota no teme "DiaexTpudeckue 3apsiibl. 3apspKeHHbIE Tela U UX 1
B3auMojeiicTBus. [10CTOSHHBIN 3NeKTpUUECKUid TOK"

56 IlocTosiHHBIE MarHUTHI, UX B3aUMOJCHCTBHE 1

57 Ypok-uccnenosanue "M3ydueHue nojaei NOCTOSIHHBIX MarHUTOB" 1 1

58 MarnuTHOe nosie. MaruutHoe nojie 3eMJIM U ero 3HauYeHHe JJIs )KU3HU Ha 3emIie 1

59 OmnbIT OpcTena. MarHuTHOE 1OJIe AJIEKTPUUYECKOro TOka MarHuTHoe mose 1
KaTyIIK{ C TOKOM

60 [IpumeHeHue MeKTpoMarHuToB B TexHuke. JlabopaTopHas pabora "U3yuenue 1 0.5




JEMCTBUSI MArHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM"

QHGKTPOI[BI/II‘aTCJIB MOCTOSHHOTO ToKa. Mcrojp30BaHue BHGKTPOHBI/II‘aTCJIeﬁ B

61 TeXHUYECKHUX YCTPONCTBAX M Ha TpaHcropte. JlabopaTtopHas pabota 1
"KoHcTpynpoBaHue u u3y4eHue padoThl AJIEKTPOABUraTes "

62 OnsiTel Papanes. 3aK0H eKTpoMarHuTHoW nHAykuu. [Ipasuno Jlenna 1

63 Onexrporereparop. CriocoObl MOTYyYSHHS HNEKTPHUECKON SHEPTUH. 1
DNEeKTPOCTaHIIMKM Ha BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH

64 HOI[FOTO'FKa K KOHTPOJIbHOM padoTe 1o TemMe "DINEKTPUIECKUE U MarHUTHBIC 1
SIBJICHUSI

65 KonTponbHas pabota no Teme "DJIeKTpHUUeCKUe U MarHUTHBIE sBIIeHUs" 1

66 PeszepBHbIil ypok. Pabora ¢ Tekcramu o teme "TerioBblie siBaeHus" 1
PesepBHblit ypok. Pabota ¢ Tekctamu 1o Teme "IIoCTOSIHHBIN AJIeKTPUUYECKH

67 TOK" 1

68 PesepBHEIi ypok. Paborta ¢ TekcTamu 1o Teme "MarHuTHbIC SIBICHUS " 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 145




9 KUIIACC

KoanuyecTBo 4acosB

Jr:[;-)n Tema ypoka Beero KonTpoJbHbIe IIpakTuyeckue
padoThI padoThbI

1 Mexanuueckoe JBrkeHHe. MaTepuaibHas TOUKa 1

2 Cucrema orcuyera. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHHUS 1

3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBHUKEHUE 1

4 HepaBHoMepHoe npsiMoniHeHoe aBrkeHne. CpeaHsisi ¥ MTHOBEHHAs! CKOPOCTh 1

5 [IpsimosinHENHOE PAaBHOYCKOPEHHOE JIBUKEHHUE. Y CKOPEHUE 1

6 CKopoCTh MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JIBMKeHUS. [ paduk ckopoctn 1

7 Jlaboparopras padota "OnpenencHue yCKOPEHUs Tella IPH PaBHOYCKOPEHHOM 1 1

JIBU>KEHUU 10 HAKJIOHHOM TII0CKOCTH"
8 CBobOoauoe nagenne ten. OneiTel [annnes 1
9 PaBHOMepHOE nBIKEHUE IO OKpY)HOCTH. [lepuon u yactora obpaiieHus. 1
JIuHeiHas u yrioBasi CKOPOCTH

10 LleHTpOCTpEMUTETBHOE YCKOPEHHE 1

11 [TepBe1it 3akoH HberoToHa. BekTop cuibl 1

12 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOIIIAS cuila 1

13 Tperuii 3akon HetoTona. Cyneprio3unus cui 1

14 Pemrenue 3a1au Ha npuMeHeHue 3aKkoHOB HploTOHA 1

15 Cuna ynpyrocrtu. 3akoH ['yka 1

16 Pemenue 3ana4 no teme «Cuia ynpyroctu» 1

17 JlabopaTtopHas pabota «OmnpeesieHue KECTKOCTH MPY>KUHBI) 1 1
18 Cuna TpeHus 1

19 Pemenue 3amau mo teme «Cuita TpeHUS» 1

20 JlaboparopHas pabota "Onpenernenne Ko3QGUITUSHTA TPSHHS CKOJTbKCHHS " 1 1
21 Pemenue 3anay no Teme "3akonsl HetoTona. Cuna ynpyroctu. Cuma tpeHust"” 1

22 Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUs. Y CKOpeHHe CBOOOIHOTO MaIeHus 1

23 Ypok-koHpepeHnus "[IBikeHre Tell BOKPYT TPaBUTAIIMOHHOTO LIEHTPa 1 1




(Conneunas cucrema). 'amaktuxu"

24 Pemenue 3amau no reme "Cuiia TSXKECTU UM 3aKOH BCEMUPHOTO TSTOTeHUs" 1
25 IlepBas kocMHuueckast CKOpocTb. HeBecoMoCTh U neperpysku 1
26 PaBHoBecue marepuanbHOR ToukH. AGComoTHO TBEPIOE Teno. PaBHoBecue 1
TBEPJIOrO TeJla C 3aKPEIUIEHHONW OChIO BpalllCHUs
27 MowmeHT cuibl. LleHTp TsbkecTn 1
28 Pemenue 3anau mo teme "MomeHT cuibl. LenTp tsoxectn"” 1
29 [TonroroBka K KOHTPOJIBHON paboTe 1Mo TeMe "MexaHnYecKOoe IBHKEHHE. 1
BsaumonetictBue Ten"
30 KontponbHas padoTa nmo Teme "MexaHnnueckoe aBmwkeHue. Bzanmonericteue ten" 1
31 Wmnynsce Tena. IMiynsc cuibl. 3aKOH COXpaHEHHs UMITyJIbca. YIPyroe u 1
HEyIIPYroe B3auMOJECHCTBHE
32 Pemenue 3aa4 mo teme "3akoH COXpaHEHUS HMITyJIbCa" 1
33 Ypok-koH(DepeHnus "PeakTHBHOE IBMKEHUE B IIPUPOJIC M TEXHHUKE" 1
34 Mexanundeckas paboTa 1 MOIITHOCTb 1
35 PaboTa crIbl TSKECTH, CHIIBI YIIPYTOCTH U CHIIBI TPCHHS 1
36 JlaGopatopHnas pabora «OnpezeneHre padoThl CHUIIbI TPEHUS TIPU PABHOMEPHOM 1
JBVDKEHUH TEJa TI0 TOPU30HTAIBHON TIOBEPXHOCTH
37 CBsi3b 2Hepruu u padoThl. [loTeHIIMaIpHas YHEPTUS 1
38 Kunernueckas sHeprusi. Teopema 0 KHHETHUECKOW YHEPTUU 1
39 3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE 1
40 JlaGopatopHas pabota «/3yueHue 3akoHa COXpaHEHUS SHEPTHID) 1
41 KonebarenbHoe TBUKEHUE U €r0 XapaKTePUCTUKU 1
42 3aryxatomue konebanus. BeiHyxkaeHHble Konebanus. Pezonanc 1
43 MatemaTuueckuii U Ipy>KMHHBII MasiTHUKH 1
44 VYpok-uccaenoBanue «3aBUCUMOCTh TIepro/ia KojaeOaHui OT KECTKOCTH IPYKUHBI 1
Y MacChl Tpy3a»
45 [IpeBparieHre YHEPrUM IpU MEXaHUUYECKUX KOJIeOaHUsIX 1
16 JlaGopatopHnas padora «OnpeaeneHre 4acTOThl U Ieprojia KoineOaHui 1

MIPYKMHHOT'O MASITHUKA»




Jlaboparopuas pabota «I[IpoBepka HE3aBUCHUMOCTH IEpHOJIa KOJIeOaHH rpy3a,

47 MOJIBEILIEHHOTO K HUTH, OT MaccChl Ipy3a» .

48 Mexanudeckre BoiaHbL. CBOMCTBAa MEXaHUYECKUX BOJIH. [IpononbHbIe 1 1
MONEPEYHbIE BOJIHbI

49 ypOK-IiOH(bepeHI_II/HI "MexaHnuueckue BOIHBI B TBEP0M Tele. CelicMuueckue 1
BOJIHBI

50 3ByK. PacripocTpanenne u oTpakeHHe 3ByKa 1

51 Ypok-uccnenosanue "HabmroaeHue 3aBUCIMOCTH BBICOTHI 3ByKa OT 4aCTOTHI" 1

52 ['poMKOCTb 3ByKa M BbICOTA TOHA. AKYCTHUECKHUN PE30HAHC 1

53 VYpoxk-koH(pepenuus "YinpTpa3Byk U HHPpa3ByK B IPUPOJIE U TEXHUKE" 1

54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 10 TeME "3aKOHBI COXPaHEHMSL. 1
Mexannuyeckue KoyiebaHus ¥ BOJIHbBI"

55 KOHTpf')J'ILHa}I paboTa 1o Teme "3akoHbI cOXpaHeHHs. MexaHn4eckue Kojaebanus u 1
BOJIHBI

56 DNEeKTPOMarHuTHOE 1oJje. DJIEeKTPOMAarHUTHbIE BOJIHBI 1

S7 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH 1

58 Ypok-koupepennus "Lkana BHCKTPO\IJVIal"HI/IT'I'-IBIX BoJH. Micnons3oBanue 1
AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U

59 VYpok-uccnenosanue "M3yueHne CBONCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO 1
MOOMIIBHOTO TesedoHa"

60 Pemmenne 3a1a4 Ha onpe/esieHrne YacTOThI M ITTMHBI DJIEKTPOMArHUTHOW BOJIHBI 1

61 DnekTpomMaruuTHas npupoza ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA 1

62 Ucrounuku cBera. [IpsMonuHeitHoe pactipocTpaHeHue cBera. 3atMeHus ConHua u 1
JlyHbI

63 3akoH oTpakeHus cBeTa. 3epkana. Pemienne 3a1a4 Ha IPUMEHEHUE 3aKOHA 1
OTpakKeHHUs CBETa

64 [Ipenominenue cBeTa. 3aKOH MPEJIOMIICHHS CBETA 1

65 [TonHOE BHYTpeHHEE OTpakeHHe cBeTa. Vcronbp30BaHue MOTHOTO BHYTPEHHETO 1
OTpPa)KE€HUs B ONITUYECKUX CBETOBOJIAX

66 Jlaboparopnas padota "VccrienoBanue 3aBUCIMOCTH YTJIa TPETOMIICHUS 1

CBETOBOTO JTy4a OT yIJIa MMaJIeHus Ha TpaHuIle "BO3ayX-CTeKI0""




VYpoxk-koHpepenuus "Vcnonap30BaHne MOJIHOTO BHYTPEHHETO OTPAYKEHHSL:

67 1
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 JIunuzel. OnTHYecKast cujia JUH3bI 1
69 [TocTpoenue n300pakeHUI B JIMH3aX 1
70 JlabopaTtopHas padora "Onpenenennue HOKYCHOTO PaCCTOSTHUS U ONITHYECKOW CHITBI 1
coOuparomien THH3bI"
71 Ypoxk-koHpepenuus "OnTuuecKkue TMH30BbIE MPHOOPH" 1
72 ['11a3 xak ontuyeckas cucrema. 3peHue 1
73 Ypok-koupepenuus "ledextsl 3penusi. Kak coxpanuts 3peHue" 1
74 Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CrioskeHre CeKTPaTbHBIX 1
uBeToB. Jlucrnepcus cera
75 Jlaboparopras padoTa "ONBITHI 11O PA3JIOKECHHUIO OSJIOTO CBETA B CIICKTP U 1
BOCHPHUATHUIO 1IBETA IPEIMETOB MPU X HAOIIOICHUH Yepe3 [IBETOBbIE PHIBTPHI"
76 Ypok-nipakTukyM "BoJHOBBIE CBOMCTBA CBETA: AUCIIEPCHsL, UHTEPPEPEHIUS U 1
mudpakmus’”
77 OmnsiTel Pe3epdopaa u ruranerapHas MOJIeIb aToMa 1
78 ITocrynartel bopa. Moxnens atoma bopa 1
79 Hcnyckanue u noruomieHue cBeta atoMoM. KBaHThl. JIuHeiuaTbie crieKTpbl 1
80 VYpoxk-npaktukym "HaburoieHre ciekTpoB ucmyckanus'" 1
81 PangnoakTUBHOCTE U €€ BUOBI 1
82 CrpoeHne aToMHoOrO0 sinpa. HykinoHHas Mozens 1
83 PagnoakTiBHBIE npeBparieHus. M30Tors 1
emeHue 3aaa4 no Teme: "PagnoakTHBHBIC PEBpACHUS
84 P "P " 1
85 [Tepron moypacmaa 1
86 Ypok-koHpepennus "PaguoakTuBHbIE U3TYUYEHHS B IPUPOJE, METUIIMHE, TEXHUKE" 1
87 SInepHble peaknuu. 3aKOHBI COXPAHEHUS 3apSIOBOTO H MACCOBOTO YHCEI 1
88 DHeprust CB3M aTOMHBIX sijiep. CBsI3b MacChl M SHEPTHU 1
89 Pemenue 3amau no reme "SAnepueie peakuun" 1
90 Peakiuu cuntesa u aenenus saep. Mcrtounnku sHeprun ConHna u 3B€371 1
91 Ypok-koHpepenmus "Anepnas suepretuka. JledcTBUS paliOaKTUBHBIX U3ITYUCHHHA 1




HAa >)KUBbIE OPTaHU3MBbI"

[TonroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "IIeKTPOMArHuTHOE TOJIE.

92 " 1
DneKTpOMarHuTHbHIE BOJIHBI. KBaHTOBBIE SIBIICHUS
93 KontponbHas padoTa mo teme "DIeKTPOMarHUTHOE T10JIe. DJIEKTPOMarHUTHBIC 1
BoJIHBL. KBaHTOBBIC sIBIICHUS"
94 [ToBTOpenue, 0600menue. Jlaboparopusie padoThl Mo Kypey "B3aumoneiictue 1 1
Ten"
95 [ToBTOpenue, 06061eHne. Pemienue pacueTHbIX U KaYEeCTBEHHBIX 33/1a4 110 TEME 1
"TernnoBsie mporecch”
9% [ToBTOpenue, 06061eHne. PemieHue pacueTHbIX U Ka4eCTBEHHBIX 3a/1a4 110 TeMe 1
"KIIJI TeruioBeIX aBUTATENICH"
97 [ToBTOpeHme, 00600meHne. Pemenne pacueTHBIX U KaYeCTBCHHBIX 3a/1a4 110 TEME 1
"KII/I snexkTpoycTaHoBOK"
98 [ToBTOpenue, 06o6menue. Jlaboparopusie padoTsl mo Kypey "CBeToBbIe siBiIeHUA" 1 1
99 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu mo Teme "3aKOHBI COXpaHEHUS B 1
MexaHuke"
100 TIloBropenme, 0600meHue. Pabora ¢ Tekctamu o teme "Kosiebanus v BOJTHBI" 1
101  TIloBropenwme, 0600meHue. Pabora ¢ TekcTamu 1o Teme "CBeToBbIC sBICHUS" 1
102 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu no Teme "KBaHToOBas U siaepHas 1
¢uzuka"
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIid ypoBeHb: yueOHuk, 7 kiacc/ [lepoimkun .M.,

NBanos A.1., AkimonepHoe oouiectBo «M3narensctBo «IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

POIII



