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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKEe Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueOHoro npeamera « Ousnkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO0 H3yYECHHS
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX INPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEAMETHOTO COACpKAHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ MENbIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, MPEJOCTABISICT Hanboliee SCHBIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa W3 THaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUS B CTPYKType OOIIETOo
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUHU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEepeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JaHHbIE M  HCIOJB30BaThb  HAy4YHBIC
J0Ka3aTeNbCTBA JUISl TOTYyYSHHS BHIBOIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAaMMbl, YTBEPKACHHOH pELICHUEM



Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (MpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Henan nzyuyenus Guankm:

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 OKPY KAIOIIUM SIBIICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa U3yUeHHsI OCHOB
CTPOCHUS MaTepUH U PyHIaMCHTAJIBHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O POJU (U3MKH ISl Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHEC  MPEJCTAaBICHUH 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 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 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 MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSTH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

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 (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU 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 yaca B HeJelO).

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



7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTATBHBIX 3aJaHHM, MpEIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABiaeHus npupoipl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT [PUPO.Y.
EcTtecTBeHHOHayuyHBIH METOJ TO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SBICHHUI C TOMOIIbIO MOJIEIIEH.

Jlemoncmpayuu.

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

2. @uznyeckue npuOOpPHl U MPOLEAYypa MPAMBIX U3MEPEHUN aHAIOIOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. M3MepeHue pacCTOSAHUM.

3. M3mepenue o0bEMa )KUAKOCTH U TBEPJOTO TEA.

4. OrnpeneneHue pa3MepoB MalbIX TEN.

5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPaTyPBbI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Paznen 2. IlepBoHayasibHbIEe CBeJCHUS 0 CTPOEHUM BelllecTBA.

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

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3aumonelictBue vacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpuCTaINIMYeCKnX) Tesl. B3anMOCBsI3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmonenue — sBneHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimel.

1. OueHka JuamMeTrpa aroMa METOJIOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOIEHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHKEHUU. Pacuér myTtu u
BPEMEHU JIBUKCHUS.
SBnenne uHEpUMM. 3aKOH HMHEPUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
M3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKA B3auMOAECHCTBHS Tesl. Cuina ynpyroctu M 3aKOH
I'yka. 3mMepeHue Cuiibl ¢ MOMOLIBIO AUHAMOMETpA. SBJIEHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux miaHerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHoxeWcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHue n3MeHeHUs! CKOPOCTH MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopnwie pabomul u onvimol.
1. OmpezeneHne CKOPOCTH PABHOMEPHOT'O JIBHXKEHHMSI (LIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPUPYIOIIKME 3aBUCUMOCTh pacTsbkeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTENH U ra30B.



JaBnenue. CnocoObl yMEHBIIEHUS U YBEIUYEHHM JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTypbl. llepemaua paBneHus
TBEPBIMU TEJIAMU, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS JKUJIKOCTU OT TiayOuHbl. ['mapocraTmueckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdhepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MyIIHONW 000y0uku 3emiu. OmbiT Toppuuemmu. M3mepeHnue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH AAaBJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBineHue nelcTBUsI aTMOCHEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tela
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsI TEJI: TIJIABAHUE WU TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopnvie pabomel u onvimel.
1. HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIOIIEH HAa  TEJNO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHON B JKUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs MJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [I[pumeHeHue mpaBusiia paBHOBECHsI phiuara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJI mpocteix Mexann3mMoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass 3Heprus. KuHeTrnueckas M NOTEHIUAIbHAs 3HEPIUS.
IIpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimel.

1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTaJIbHOM IIOBEPXHOCTH.
2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHUYECKOU OHCPI'UH.
8 KJIACC

Pa3zneua 6. TeruioBbie sABJICHUSA.

OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrocoObl HM3MEHEHHS BHYTPEHHEH OJHEpruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenadn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYECHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€mIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIJIMBA. Y AeNIbHAS TEIUIOTa CTOPAHHUSL.

[Mpunuumner pabotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEN CPEBI.

3aKOH COXpAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHSL.
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Hab6mronenune nuddysun.

HaOnronenue siBneHnid cMaurBaHUs M KalMWIISIPHBIX SIBJICHUH.
HabnrogeHue TemioBoro paciupeHus Teul.

W3meHeHue paBieHHs Ta3a IpU U3MEHEHUU 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEepaTyphl.

Bunae! Termonepenayu.

OxJtaXkJIeHue IpU COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHrH padOThl BHEITHUMHU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. HabnrogeHnune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomel u onvimel.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJICHUS BO3JQyXa OT €ro
0o0bEMa M HarpeBaHUs WA OXJIAKICHHUS.

[IpoBepka rUnmoOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tella B Ppe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOU U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MIpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yaeIbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3JIEKTpUYECKMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEXKTY TE€JIaMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYNEPHO3ULIMHU MEKTPUIECKUX IT0JIEH (HAa KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJICKTPUUECKUN 3apsil.
Crpoenue aroma. [IpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
W cTOYHUKY TOCTOSIHHOTO ToOKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUioBoe,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBaTenbHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota u MoOMmHOCTH dJeKTpuueckoro Toka. 3akoH J[xoymns—JleHna.
DnexkTpudecKre Uenu U MOTPeOUTENN dIEKTPUIECKO s3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noie. MaruuTHoe mosie 3eMJIM M €ro 3HauyeHHWe I KU3HU Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUECKOTO TOKa. [[puMeHeHne 31eKTpOMariuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOAHHOTO TOKa. McCrnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX Y HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIJIEKTPOTreHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpOoBOJHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cToOYHNKH TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuiibl TOKa aMIIePMETPOM.
. 3MepeHne 371eKTpUIeCKOTr0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Dpcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHON MHIYKIIHH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOre€HEePaATOp MOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TEeN HWHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

HccnenoBanre JEUCTBUS DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JARJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHune u peryJupoBaHue CUIIbI TOKA.

N3mepenune 1 peryJupoBaHue HaNpsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPE3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOTNE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOIrOo
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOThI IEKTPUUECKOr0 TOKA, UAYILIETO Yepe3 Pe3UCTOP.
OnpeneneHue MONIHOCTH  DJIEKTPUYECKOTO TOKa, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 00BbETUHEHUU
Y pa3JIeJICHNH.

HccnenoBanne neMCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHpoBaHue 1 n3ydeHue padoThl AIEKTPOABUTATEIS.

20. U3mepenue KIIJl anmekTpoaBUraTesIbHOW yCTaHOBKH.

21. OnbITEI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOIO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTH TeJla IIPYU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEWHOe BrkeHue. (CBoOomHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXEHUE MO OKPY>KHOCTH. llepron m yvacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHHUE.

IIepseiit 3ak0H Hprorona. Bropoy 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMIT CyNEPHIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue maTepuanbHOM TOUku. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibc CUiibl. 3aKOH COXPaHEHUS
MMITyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSXKECTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEPruu U padoThl. [loTeHIMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHast SHEprus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.
2. CpaBHeHME MNyTeW U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKU.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJIBI.

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJEHCTBUN.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JAJbHEUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS Opycka WU JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOpPEHHs Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU 10
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH O€3
HAa4aJIbHOW CKOPOCTH IIYyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIINE MMPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenene pabOTHI  CHUJIBI  YIPYrOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHECHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuS U BOJIHBI.



KonebartenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIt: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKH. [IpeBpanienue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue — kosneOanus.  BwiHyxaeHHble — KojeOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUMX BOJIH. [IpoposibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKoCTh 3ByKa W BbicoTa ToHa. OTpaxeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KoJeOaHMM MaTeMaTHu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh TMepuoja  KoJjaeOaHwii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

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

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

o oA W

DJIeKTpOMarHuTHas npupoja ceta. CKopocTh cBeTa. BOIHOBBIE CBOMCTBA
CBeTa.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie pabomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pacrnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xox nyued B inH3e. OnTudeckas cucrema (poToarnmnapara, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Ucniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeHUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

11. PaznoxxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
najIeHusl.

W X N ke wWwN e

2. M3ydeHne xapakTepuCTHK H300pakeHUs IpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanme 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. ITlomyueHnue n300pa’keHHM C TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoIIei
JIMH3HIL.

6. OTMBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHATHIO IBETA MPEAMETOB MPH WX HAOIIOJACHUH Yepes
I[BETOBBIC (DUITBTPBHI.



Paznen 12. KBanToBbBIC SIBJICHUS.

OmnbiTel Pesepdopaa u mnanerapHas mozaens aroma. Mogenb aroma bopa.
HcnyckaHue u Nnorniomenne ceera aroMoM. KBaHThI. JInHEN4YaTble CIEKTPHI.

PanunoaktuBHOCTh. Anbda, 6eTa- u ramma-usnydeHus. CTpoeHHUE aTOMHOTO
anpa. HykionHas wmopens atomHoro snpa. HW3ortonsl. PaanoakTrBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHepretvka. J[eWCTBUS pagUOAKTUBHBIX HW3JIyYEHUH HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnrogeHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepeHnue paanoakTuBHOIO (oHAa.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJb MTPEAHA3HAYEH JI CUCTEMATU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YYEHUH BCETO Kypca (PU3MKH, a TaKkKe s MOJATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00ydyaromuxcsi, BRIOPABIIUX ATOT
y4eOHbII IpeIMeT.

[Ipy M3y4eHUn AAHHOTO MOJYJIA PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEIOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, TPUMEHSS T[OJYy4YEHHBbIE 3HAHHWS, pelaTh 3aJa4yd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO IEITENRHOCTHBIN XapaKTeP JAHHOTO pa3/eia peaanu3yeTcs 3a
CUET TOTO, 4TO OOYHYAIOIINECS BBIMOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEIJIaraeTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pACO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

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

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
[TIO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJOTWW, BAXKHEHUIIEH COCTABIIIOLIEN
KyJbTYpBHI,

- pa3BUTHE HAy4HOH JI0O03HATEIBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJLTYPbl 310POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30macHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- cOpPMHUPOBAHHOCTH HaBbIKA pedIeKCcrH, MPU3HAHUE CBOETO MpaBa Ha OIIHUOKY
Y TAKOI'0 e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacTHE€ B pEUICHHHM MPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCChid, CBI3aHHBIX C (PU3UKOMH;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
obylacTh OKpy’Kalollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNKOB M OLIGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPEeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHMSIM COIHAJIBbHOM M NPHUPOIHOM
cpeabl:

e - IIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHUN C Y4YETOM BIIMSHMS Ha OKpYXaroUIyl Ccpexdy,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuwatomerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBIABIATHP M XapaKTEpU30BaTh CYIIECTBEHHBbIC IMPU3HAKKM OOBEKTOB
(s1BNIEHU );
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUHA, OCHOBAHHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PACCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3HUUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH H3YYCHUU (PU3NICCKUX
SIBJICHHI M MTPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJILHO BEIOMPATh CIIOCO0 pelIeHus yaeOHoH pu3rdeckoi 3a1adu
(cpaBHEHHE HECKOJIbKMX BapHMaHTOB pCIICHHS, BBIOOpP Hambolee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCII0JI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT MTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pa6ora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIC JeHCTBHUS:

B XO7Ie OOCYXIEHUs y4eOHOro Marepuayia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
OJ1aroxenaTeIbHOCTH OOIICHHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSAMHU JPYTUX YYaCTHUKOB
nuanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



myOJIMYHO TMPECTABIATh PE3YIbTaThl BHIIOTHEHHOTO (PH3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIEAOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeiessaTh poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOU IEHCTBUS C JPYTMMH YWICHAMU
KOMaH/Ibl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble HeﬁCTBHH

Camoopranuzamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaIUsX, TPEOYIOIUX
TUTSL petiieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellleHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh TIPeIjiaracMbie BAPUAHTHI PEIICHUN;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,;
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])  PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro HMCCIENOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NpU pEIICHUH (PU3NUECKUX 3a/1ay WIH
B YTBEP)KJICHUSAX HA HAYyYHBIE TEMBI U TAKOE K€ MPABO APYroro.

ITPEAMETHBIE PE3YJIBTATDBI



K xonIy 00ydeHus B 7 Kjacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MNPSMOJIMHENHOE), TPAaeKTOpUs, PABHOACHCTBYIOIIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHus (AudQdy3us, TEIIOBOE JBH)KEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWIKEHUE, HEPAaBHOMEPHOE JBWXKEHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Iepeada JaBjIeHusl TBEPABIMU TEIAMHU, KUIKOCTIMHU U ra3amH,
aTMOC(PEpHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALLEHUS MEXaHMYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMH B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pPbIO, pblYaru B
TeJe 4YeJ0BEeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33aJauy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢uznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIAa TSKECTH, BEC Tela,
cujia TpeHus, JaBjaeHue (TBEPAOro Teja, KUJIKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas M
NOTEHIMAIbHASL JHEPIHs), NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYECKUit CMBICI UCTIONb3YEMbIX BETUUYHMH, UX 0003HAYCHUS U €TUHUIIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeN, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ysl MIpaBUiia CJIOXKEHHs CUJl (BAOJb OJTHOW mpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, IpaBuiIo paBHOBecus pbryara (OJoka),
«30JI0TO€ IIPaBUJIO» MEXAHMKH, 3aKOH COXPaHEHUS MEXaHMYECKOU



OHEPruH, TPU OTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, IPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHaIU3a
YCIJIOBUS 33J]a4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJIUTH PACUYEThl, HAXOAUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOU (pU3NUECKON BEINUMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INyaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3yabpTaT, HaXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3yabpTaTam;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYeCcKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPSEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacChl Tela,
00bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JABMKYILETOCS Tela OT BPEMEHU JIBHXKEHUSI TeJa, CUIIbI TPEHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANA CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IUIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHsS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO HCCIEAOBaHUSA, COOUpaTh YCTAaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cilenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOTYYEHHON 3aBHCHUMOCTH (DM3MUYECKUX BEJIMYMH B BHUJE



NPEJIOKEHHBIX Ta0NuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeays NPEIJIONKEHHOW HHCTPYKLIHU: TMPHU BBIMOIHECHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJII01aTh MPaBUJIa TEXHUKU OE€30MIaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
0o00opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJBUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
0 CBOMCTBaxX (DU3UYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHS B OKPY KaIOIIEH Cpeie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXET OBITH
HEOCTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYyYHO-TIOMYJISIPHYIO
JAUTEpaTypy (HU3HUECKOTo CoAepKaHusl, CIIPAaBOYHbIE MaTepUabl, pECYpPChI
cetu MuTepHer, BiadeTb Npu€MaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO CONEPKaHUS, B TOM
qHCclie MyOJIMYHO JIeJaTh KpaTKue COOOIICHUSI O Pe3yIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEeNOBAaHUM, IPU 3TOM TPaMOTHO MCIOJB30BaTh M3yUEHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPYMNE B COOTBETCTBHUU C TMOCTABJICHHBIMHU 3ajja4aMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JICATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHSA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILECTBA, KPUCTATUINYECKHUE U
amop(HbIE TE€Na, HACBHIIIEHHBIM M HEHACBIIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHUS (TEIJIOBOE pPACIIMPEHUE MU CKaThe, TeIulonepeaaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJICHCAlLlUsl, IJIaBJI€HHUE, KpUCTAIIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
AIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE 3apsA0B, JEHCTBUS IIIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MMPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoe, u3iydyeHne ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AJEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MArHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJle,
NOJIIPHOE CHUSHHE, NpPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
y4eOHY10, BBIACIATH CYIIECTBEHHbIE CBOMCTBa (IPHU3HAKU) (PU3NUECKUX
SIBIICHU;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€I U (PU3NYECKHUE SIBICHUS, UCIIOJIb3YS
¢duznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, yJeJbHas TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHAsl TEIJIoTa MapooOpa3oBaHusl, yJeibHas TEIIoTa
CTOpaHHs TOIIMBA, KOA()(UIMEHT MOJE3HOro JEHCTBUS TEIJIOBOM



MAIIIMHBI, OTHOCHUTENbHAS BIIAXKHOCTD BO3/1yXa, JJICKTPUYECKHUM 3apsil, Cuila
TOKA, DJJEKTPUYECKOE HAIpPSIKEHUE, COMPOTHBICHHE IPOBOJHHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJECKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (DU3UUYECKUX BETUUHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
VICIIOJIB3Ysl OCHOBHBIE IIOJIOKECHUS MOJIEKYJISIPHO-KMHETUUYECKOU TEOPUU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMS 3apsija, 3akoH OMa JyIs yyacTka LenH, 3aKOH
Jxxoynsa—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, [IPUA 3TOM JaBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUUYECKOE BHIPAKECHHE,
OOBSICHATh (PU3MUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYyallui MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTeEpa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Onopod Ha 1-2 W3y4EHHBIX CBOWCTBA (PU3MUECKHUX SIBICHU,
bu3MYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peumats pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJINM3a
YCJIOBUSL 3a/lauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JIS  peIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHUs, MPOBOJAUTh PACUEThl M CPAaBHHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJOB, HWCIIOJb3ysl OMHCAHWE HCCICIOBAHUS, BBIICISATH
IPOBEPSIEMOE  MPEANOJIOKEHUE, OLEHUBATh IPABUJIBHOCTH IOPSIKA
MPOBEICHUS UCCIEN0BAHUS, JIeJIaTh BHIBOIBI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa U3JIyyarolled (Morjaomaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJABI OT TEMIEPATYpPhl KUIKOCTH U
Iomaaun €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCHCTBUE
AIEKTPUYECKUX 3apsioB, B3aUMOJCHUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJU3alllsi MArHUTHBIX TIOJE€H TOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MAarHUTHOTO TOJISI HAa MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa dJEKTPOJABUTATENsI MOCTOSHHOTO TOKa):  (OpMYJIUpOBATH



IIPOBEpPSAEMbIE MPEANOJIOKEHHS, COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0OBaHUs, OMUCHIBATH XO/I OTbITa U (DOPMYJIHPOBATH BHIBOIBI;
BBIIIOJIHATDH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BIIAYKHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpPYyrol C UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEYEHMS U YACIBHOIO COIPOTHUBIICHHS BELIECTBA IPOBOJIHMKA, CUJIbI TOKA,
UAYLIEr0 4epe3 MPOBOAHUK, OT HANOpsDKEHUs Ha  [POBOJIHUKE,
WCCIICIOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh W3MEPEHUs, Cienysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl MOJIYYEHHOM 3aBUCUMOCTH B BUE TAOIUI] U TPaPUKOB, 1€/1aTh
BBIBO/IBI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYMH (yAeNIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBJICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHHUPOBaTh W3MEPEHHs, COOUpATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK IJIEKTPUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3WYECKHUX SIBJICHUH M HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U MAPAJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3auyas
yCIIOBHBIE 0003HAYCHHSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh WHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCTOIb30BaHUs (U3MUECKMX 3HAHUNW B TIOBCEJIHEBHOM



KU3HU 1 obecriedeHusi 0€30MacHOCTH MpHU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOACHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH Cpelie;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEpUaIbl, pECYPCHI
cetu IHTEepHeT, BHaneTb NpPUEMAMH KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHusg HHPOPMALIUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHusl, B TOM YKCJIe IMyOJINYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
W3YYEHHBI MOHSATUHHBIN ammapaT Kypca (U3MKH, CONPOBOXKAATH
BBICTYIUIEHUE NTPE3EHTALINEH;

IpU BBIOJHEHUH YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3UUECKUX
IPOLECCOB paclpeiesiTh OOS3aHHOCTH B TIpyNNE€ B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 3a BBHIMOJHEHUEM IIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJI B
NEeATEIbHOCTh TPYMIIbI, BEICTPAMBATh KOMMYHUKATHBHOE B3aMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koHIily oOyuenus B 9 kjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIKCHUS, Jehopmarius
(ympyrasi, mjiacTauyeckas), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3Ku, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKHUE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U yJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKaHUsI W TOTJIONMIEeHUs, alb(a, 6eTa- U ramMMa-u3IydeHus,
W30TOIIbI, SiFICpHAst SHEPTETHKA,

paznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEIHOE JBUYKEHHE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYXKHOCTH, B3aUMOJICHCTBUE
TeJ, PEAKTUBHOE JIBIDKCHUE, KOJIEOATEIhHOE JBMKCHHE (3aTyXarolue U
BBIHY’KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE



3BYKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHMsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB MU HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacrmo3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (DU3MUECKUX SBICHUN B
OKpy»XaroleM Mupe (B TOM 4Yucie (PU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMY,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHUE
NPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTUBHBIX W3IyYEHUA Ha
OpraHu3M 4eJIOBeKa), MpPH ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHHUS, UCTIOIB3YS
(du3nueckue BeNWYUHBI (CpeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJbC Tela, HMIIYJIbC CHJIBL,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IOKa3aTeiab IPEJIOMJIEHUS Cpeabl), NPH OINHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYMHY C APYTMMH BEIUYHMHAMM,
CTPOUTDH rpaUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
MPUHLNN CYNEPHO3ULUMHA CHUJ, IPUHLUWII OTHOCHUTENIBHOCTH ['anmies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHbI OTPAXEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3allMChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHNUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHUI,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a/1a4 (OMUPAOIINECS HA CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJNB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajaui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJOCTAIONINE WM W30BITOYHBIE IaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl pElIECHUs, MPOBOAUTH pPAcu€Thl U  OLICHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYCHUS PU3NIECKON BETUIHHBI;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHUE HCCIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOMIOACHUHN U OIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproTOHa, 3akoHa
COXPAaHEHUSl HHEPrUH, 3aBUCHUMOCTb NEpHUOAa KoJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpaHEHUE CBETA,
pasnokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTaHOBKY M3 H30BITOYHOrO Habopa
000pyIOBaHUs, OMMCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUe u3MepseMold BelIHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoiel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba M3MepeHus
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JABW)XKCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBl HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrIjla MaJCHUs W yria MPeIoMJICHHs OT YIJa
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (PUKCHpOBaTh pe3yNbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢u3nyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, JIejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BAHNUS;

IPOBOJAUTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MAaTeMaTHYeCKOro W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs, CleAys MpPeNOKEHHOW WHCTPYKLMHU, BBIUHCIATH 3HAUECHUE
BEJIMYMHBI M aHAJTM3UPOBATH MOJTyUYCHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK HM3YyYEHHBIX (QU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HYKJIOHHAs! MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YUYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOHM HAa WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB M TEXHOJIOTHUECKUX MTPOLIECCOB IPU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IITIOCKOM 3€pKajie M COOMparoIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TpHUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NIl obecrieueHusi 0€30MacHOCTH Tpu oOpaIreHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHUS B OKPY KAIOIIEH Cpeie;

OCYUIECTBJIATh TMOUCK HHPOpMalMK (U3HUECKOTO COJIEpKaHUS B
HuTepHere, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYYEHHON MH(QOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX UICTOYHHUKOB,



UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-TIOMYJIIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, PECYPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
nyOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
JNEATEIBHOCTH, TIPU O3TOM TIPAaMOTHO  HCIOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4yéToM O0COOEHHOCTEH ayIuTOpUHn
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakTuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zpnen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
bubnunoreka LIOK
11 o - 2
H3HKa - Hayka O Hpupole https://m.edso0.ru/7f416194
bubmuoreka [{OK
1.2 du3nYecKUe BeITUYNHBI 2 1
https://m.eds00.ru/7f416194
bubnunorexa LIOK
1.3 EcrecTBeHHOHA i METOJI ITO3HA 2 1
TOCTREHHONAYTHRIM METOR HOSHARMA https://m.edso0.ru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBonauyanbHble CBeleHUS O CTPOEHHMH BellecTBa
bu6nmorexa LIOK
2.1 CtpocHue BelecTBa 1
TPOCHHC BELIECTR https://m.edso0.ru/7f416194
99 JIBr>KeHMEe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BEILECTBA https://m.eds00.ru/7f416194
bubnunoreka LIOK
2.3 ArperaTHBIE COCTOSHUS BEIISCTBA 2
p B https://m.edso0.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:xkeHue u B3auMo/ielicTBUE TeJl
b K
3.1 MexaHH4ecKoe IBIKEHNE 3 nbmmorexa I10

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

bubnunoreka LIOK

32 Huepuits, Macca, MI0THOCTS 4 1 https://m.eds00.ru/7f416194
bu6nmorexa [IOK
33 Cua. Bt cin 14 2 https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, AKUIAKOCTEH M ra30B
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlaprerite xuAKocTA > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMochepHOe AaBCHHe 0 https://m.eds00.ru/7f416194
44 JlelicTBuE ®KUIKOCTH U T'a3a Ha MOrPYyKEHHOE 7 3 bubmuoreka [IOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pasnea 5. PaGora n MOIIHOCTB. JHEprus
bu6mmoteka IIOK
>1 Paora i mowmocTs 3 1 https://m.eds00.ru/7f416194
but6mmorekxa [IOK
5.2 I1 5 15
POCTRIC MEXamIsMAt https://m.edso0.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CRAHMHCCRAN SHEpn https://m.edso0.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12.5



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 pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazgea 1. TermioBble iBJICHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pa3nen 2. DiiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



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/mn P Konrpoubusie IIpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAUMOJIEHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paznea 2. Mexannueckue Ko0J1e0aHUS H BOJTHEI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMECKHE KOTEOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHIMHCCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15

Pa3zpnen 3. DiieKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 1 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3gea 4. CBeToBbI€ ABJIEHUSA



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

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmorexa LOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7fA1a4a6
Uroro no pazneny 15
Pa3nen 5. KBaHTOBbIE sIBJEHUS
bubmuorexa [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
° Crpoenne aTomHoro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
) s 7 1
53 FICPHBIC peaKitiy https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnea 6. [loBTopuTe1bH0-00001a101M I MOAYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca Gpusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 26



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

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

BBoausrii unctpykrax mo OT (MOT
Ne 008-06).Dusmka — HayKa 0
npupojie. SBJIeHUs MPUPOIbI.
DuU3NYECKUE SBJICHUS
Mexanuyeckue, TEIIOBbIE,
ANEKTPUUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnyeckue BeTMIUHBI H UX
U3MepeHne

IlepBHYHBII HTHCTPYKTAXK HA
pabouem mecte o OT (MOT Ne008-
06).JTaboparoprast padbota Nel
"OnpeneneHue HeHbl JeICHUS
IIKaJIbl U3MEPUTEIBHOTO Mprbopa”

Kaxk ¢usuka u qpyrue ecTeCTBEHHBIE
HAayKHU U3Y4aroT IPUPOY.
EcrecTtBeHHOHAYUYHBIN METO/T
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C TTOMOIIILIO MOJIeIeH

but6mmorekxa [IOK
https://m.edsoo.ru/ff09f72a

[TepBUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT NeOO08-



https://m.edsoo.ru/ff09f72a

06) Jlaboparopuast paborta No2 "
N3mepenune oobema KUAKOCTH U
TBEpAoro Temna"

Crpoenue BemiecTBa. ONBITHI,
JIOKa3bIBaIOIINE JUCKPETHOE
cTpoeHue Bemecrsa.llepBuuHbIi
MHCTPYKTaX Ha pabodyeM MecTe 1o
OT (MOT Ne008-06).JI1aboparopnas
pabora Ne3 " OneHka nuamerpa
aToMa METOJIOM PsIOB ( C
UCTOJIb30BaHuEM (oTorpaduii)

Z[BI/I)KGHI/IC qaCTull BCIICCTBA.
CTapTOBaSI JUArHoCTN4CCKasa pa60Ta

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff09fe0a

bubnunoreka LIOK
https://m.edsoo.ru/ff0a013e

10

B3anMoaelicTBHEe YacTHI] BEIIECTBA:
MIPUTSKEHUE U
oTrTtasnkuBanue.llepBryHbIi
WHCTPYKTaX Ha pabodyeM MecTe 1o
OT (MOTNe008-06). Ypox -
uccnenoanue " OMNbITHI MO
OOHAPYKEHHIO TEUCTBUS CUII
MEKMOJIEKYJISIPHOTO MTPUTSKEHUS"

Arper ATHBIC COCTOSHUA
BelecTBa.BzanuMocBs3b MCKAY
CBOMCTBaMH BEIIIECTB B Pa3HBIX
arperaTHbIX COCTOSHUAX U UX

ATOMHO- MOJIEKYJIIPHBIM CTPOEHUEM.

Oco0eHHOCTH arperaTHbIX
COCTOSIHUU BOJIEI

0.5

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

[ToBTOpUTENBEHO- 0000IIAOIITUI

11 ypok 1o Teme "llepBoHavambHbBIE
CBEJICHUS O CTPOCHUU BelecTBa"

MexaHn4ecKoe ABUKEHUE.

12 PaBHOMEpHOE U HEpaBHOMEpPHOE bubmmoreka [JOK
nekenue. Cxkopocts. EquHuIis https://m.edsoo.ru/ff0a05c6
CKOPOCTH

13 Pacuer nmyTu 1 BpeMeHH JBUKEHUS bubmorexa LIOK

https://m.edsoo.ru/ff0a0ae4

14 Pemenue 3amau mo teme " CkopocCTh, bubnnorexa [JOK
IIyTh, BpeMs JABH>KEHUA" https://m.edsoo.ru/ff0a079c
WNHueprius. 3akoH HHEPITUH.

15 B3aunmopeiicTBre Ten Kak npuynHa bu6nmorexa LIOK
W3MEHEHUSI CKOPOCTH JIBUKEHUS TEIl. https://m.edsoo.ru/ff0a0c10
Macca tena . Enuanne Macchl.

16 [InoTHOCTB BemecTBa. PacyeT macchl bubmuoreka [IOK
1 00beMa Teja 1o ero MIIOTHOCTH https://m.edsoo.ru/ff0a0fee
IlepBHYHBII HTHCTPYKTAXK HA
pabouyem mecte o OT (MOTN008-

17 06). JTaboparopHas paboTa
«OmnpeneneHue MIOTHOCTH TBEPAOTO
TeJa

18 Pemenne 3agau mo teme "I1moTHOCTH but6mmoreka [IOK
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuita kKak XapakTepHUCTHKA

19 B3aMMO/JICHCTBUS TeN. SIBIcHUE

TaroreHns. Chiia TSHKSCTH.



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

CBsi3b MEX]ly CHIJION TSAXKECTH U

20 Maccoii Tena. Bec Tena. Pemienue bubmmorexa LIOK
e ' | https://m.edsoo.ru/ff0al778
3ana4 1o reme "Cua TSKecTH
Cuna TsDKeCTH Ha IPYTHX TUTAaHeTax.
21 dusnyuecKue XapakTepUCTUKN bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a1502
IJIaHET

22 Cuna ynpyrocrtu. 3akoH ['yka
[TepBUYHBII HHCTPYKTAXK Ha
pabouem mecte o OT (MOTN008-

93 06). JlaboparopHuas paboTaNe4
«3yueHune 3aBUCUMOCTH
pactspxeHus (aedopmariim)

MIPYXKUHBI OT MIPHIOKCHHOHN CHITBDY
bu6nmorexa LIOK
24 nu .
3mepetiite cul. AHamMoMeTp https://m.edsoo.ru/ff0al8cc
bu6nmorexa LIOK
2 B .H
> ee Tera. HeBecoMocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HAIIPaBJIEHHBIX
26 10 OJTHOM HPSIMOI bubmorexa HOK
AR TP ' https://m.edsoo.ru/ff0ala70
PaBHOElcTBYIOIIASA CHIT

97 Pemenwue 3anaq mo Teme
"PaBHoaeiicTByromas cuin"

28 TpeHne CKOJIbKEHUS U TPEHUE bu6muoreka [JOK
okos1. TpeHue B IpUpoIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
[lepBHYHBII HTHCTPYKTAX Ha

29 pabouem mecte o OT (MOTN008- bubnmoreka [JOK

06). JTaboparopnas padota Ne5
«M3yveHne 3aBUCHMOCTH CHITBI

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

TPCHUSA CKOJIBXKXCHUSA OT CHUJIbI
AaBJICHUA U XapaKTEpa
COIIPHUKACAOIIUXCA HOBCpXHOCTGﬁ»

30

31

32

33

34

35

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOLIEH CHJIIbI

Pemrenue 3agau mo remam: «Bec
tenay, «I'padpudeckoe n3oOpakeHue
cuiny, « CUIIBD,
«PaBHOAEUCTBYIOIIAS CHAIDY

KonTponbnas pabora Nel mo Temam:

«MexaHN4ecKOe ABHKCHUEY,
«Macca, IIIoTHOCTBY, «Bec Tenay,
«['padmaeckoe n300pakeHUE CUID»,
«Cunby»

IToBTOpHBIN MHCTpYKTax 1o OT
(MOTNe15,80). Pabora Hax
omubkamu. JlaBnenue. CriocoObl
YMEHBIICHUS U YBEJIINYCHUS
JaBJICHUS

Pemenne 3agau mo teme "JlaBiieHue
TBEpABIX TEN"
JlaBrieHue ra3a. 3aBHCUMOCTD

IaBJIEHU Ta3a OT 00bEMa,
TEeMIIEPaTyphl

bubmuoreka [IOK
https://m.edsoo.ru/ff0alde0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a20a6

bubnunorexa LIOK
https://m.edsoo.ru/ff0a2b5a

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376

36

[Tepenaya naBieHust TBEPABIMU
TCJIaMHU, XUJIKOCTAMU U ra3daMiu.
3akon Ilackams

but6mmoreka [IOK
https://m.edsoo.ru/ff0a25b0



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JlaBiieHUE B XKUJIKOCTH U Ta3e,

37 BBI3BAaHHOE JICHCTBUEM CHIIBI buomorexa LIOK
A https://m.edsoo.ru/ff0a2718
TSKECTH
38 Pemenue 3anau o teme «JlaBienue bubnuorexa [JOK
B JKHIKOCTH U rase. 3axkoH Ilackamsy https://m.edsoo.ru/ff0a2826
bub6nmoreka IIOK
39 Cooburarommecs cocyakt https://m.edsoo.ru/ff0a2970
Bec Boznyxa. Atmocdepa 3emin.
40 I1 I/I‘-II/IHIIZC eCTBO](Bl;IfI/Iﬂ bubmmorexa LIOK
p vylu https://m.edsoo.ru/ff0a2b5a
BO3TYITHOW 000I0YKH 3eMITH.
ATMoOc]epHOe TaBiIeHHE.
41 3aBUCUMOCTB aTMOC(HEpPHOTO bubnnoreka [JOK
JTaBJICHUS OT BBICOTHI HaJl YPOBHEM https://m.edsoo.ru/ff0a2fc4
MOpst
42 N3mepenue atmochepHoro bubnmoreka [JOK
nasieHus. Onelir Toppuuennu https://m.edsoo.ru/ff0a2da8
43 Bbapomerp-anepoun. AtmochepHoe bubmmnoreka HOK
JTaBJICHUE Ha Pa3JINYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
44 Manomertpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
45 IM'uapaBnuueckwuii npecc bromorexa LIOK
P p https://m.edsoo.ru/ff0a3136
46 Pemrenue 3agau no reme
"ATtmocdepHoe naBieHue”
JlelicTBue ®UJIKOCTH U Ta3a HA
but6mmorekxa [IOK
47 MIOTPY>KEHHOE B HUX TEJIO.

ApxumenoBa cuia

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276

48

49

50

51

52

53

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte 1o OT (MOT NeOO08-
06). JTaboparopnas padota Ne6
«OrnpeneneHre BhITAIKMBAIOIIEH
CHUJIbI, IEUCTBYIOIICH Ha TEJO,
MOTPYKEHHOE B JKUJIKOCTbH)

[lepBUYHBIN HHCTPYKTaX Ha
pabouem mecte o OT (MOT Ne008-
06) .Jlaboparopnas pabota N7 o
teme «lccnenoBanue 3aBUCUMOCTH
BEca Tella B BOJIe OT 00bEMa
MOTPY)KEHHOM B KHUJIKOCTh 4aCTH
Tena»

[IimaBanue ten. [1naBanue cynos.
Bo3znyxomiaBanue

IlepBHYHBII HTHCTPYKTAX Ha
pabouyem mecte o OT (MOT Ne008-
06). JTaboparopHas padoTa Ne8
"KoHcTpynpoBaHue apeomeTpa win
KOHCTPYUPOBAHUE JIOAKHU U
onpezeeHue € rpy30noabEMHOCTH"

Pemenue 3aga4d mo Temam:
«IInaBanue cynos.
Bosznyxomnasanue», «/laBnenue
TBEPABIX TEJ, )KUIAKOCTEU U ra30B»

KonTponbhas padota Ne2 o teme
«/laBiIeHHE TBEPABIX TEJ, )KUIKOCTEU
U Ta30B»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a33fc

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3514

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a3a96

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

54

Pabora Han
omuOkamu.Mexanudeckas padbora

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

MorHocTts. EquHUIBI MOIITHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

56

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT Ne008-
06).Ypok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOIl pu
noabéMe 1o Jjiectauie"

57

[Ipocteie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha peruare.Poruaru
B TEXHUKE, OBITY U IPUPOJIE.

58

IlepBHYHBII HHCTPYKTAXK Ha
pabouem mecte o OT (MOT Ne008-
06).JTaboparopras padorta N9
«HccnenoBanne ycioBun
paBHOBECHSI pblUara»

bubnmorexa LIOK
https://m.edsoo.ru/ff0a478e

59

[IpuMeHeHue npaBusiia paBHOBECHUS
phiuara x 6y10Ky. "3010toe npaBuio"”
MeXxaHuku. Pemenue 3amad no remMe
«Y CIIOBHsI pABHOBECHSI pbIlyara»

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a48a6

60

Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4ffe

61

Koaddumment nonesnoro necTpust
MexaHu3ma. [lepBuuHbIN
MHCTPYKTaX Ha pabodyeM MecTe 1o
OT (MOT Ne008-06).JIabopaTopHas
pabota Ne 10 «M13mepenue KI1/]
HAKJIOHHOM TJIOCKOCTI

0.5



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4ffe

62

Mexanuyeckas dHeprusi.
Kunernyeckas 1 moTeHIMAIbHAS
9HEprus. 3aKOH COXPaHEHUs
MEXAaHUYECKOM dHEprun

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4252

63

64

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT Ne008-
06).Ypok-3KCIEpUMEHT I10 TeME
"DKCIepUMEHTAJIbHOE OINPEACIICHHUE
W3MEHEHUS KMHETUYECKOU U
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
mockoctu"

Pemenue 3agau mo teme "Pabora,
MomiHocTb, KITI. DHeprus”

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48

65

KonTponbnas padora Ne 3 o teme
«PaboTa 1 MOIIHOCTb. DHEPIUs»

66

67

68

Pabora Hag ommoOkamu. Padora ¢
TEKCTaMH I10 TeMe "MexaHudecKkoe
nBIOKeHne"

PaGora ¢ Tekcramu o teme "
JlaBneHue TBEpABIX Tell, KUIKOCTEH
,Ta3oB"

PaGora ¢ Texcramu o teme "Pabora.

MouHocTs. DHeprus”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4360

bubnunorexa LIOK
https://m.edsoo.ru/ff0ad4ee6

OBIIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME

68

12.5



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
(]
J:;-n Tewa ypoxa Bcero Kontpoakueie  Ipaxrueckue fll:;:eﬂﬂﬂ :)I;I:)l;l;z?;fenbnme
padoThI padoThI pecypeni

BBoausrii unctpykrax mo OT (MOT

1 Ne(008-06).OcHOBHBIE MOTOKEHUS 1 bubnnoreka [JOK
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU https://m.edsoo.ru/ff0a5256
Y WX OIBITHBIC MOTBEPKICHUS

2 Macca u pazmep aTOMOB U MOJIEKYT 1

3 Mogenu TBEpIOTO, )KUAKOTO U 1 bu6nmorexa LIOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo

4 COCTOSIHHI BEIIECTBA HA OCHOBE 1
MOJI0)KEHUN MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH

bu6nunorexa LIOK

5 Kpucrannuueckue u amopgHble Tena 1 https://m.edsoo.ru/Ff0a5800

5 CmaunBaHue M KallWJUTBSIPHOCTb. 1 bubnmnorexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530

7 TenoBoe paciiupeHue u cxxarue 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBsi3b TeMIiepaTypbl

8 CO CKOPOCTBIO TETUIOBOTO JIBHXKEHUS 1

YaCTHI]



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

9 Buytpennss sneprus. CriocoOsl Bbu6muoteka [JOK
W3MEHEHUS BHYTPEHHEN SHEPTUU https://m.edsoo.ru/ff0a5c60

bubnunorexa LIOK

10 Bt Terionepe https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnyeckoe

11 HCIIO0Ib30BAHUE TEIIOBEIX CBOMCTB bubnunorexa LIOK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
aHeprocoepekeHus "

12 KonunuectBo TeIoThl. Y aeibHas bubmuoreka [IOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHeHHe TEIIOBOro OanaHca.

13 TennooOMeH u TerIoBOE bubmorexa HOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
IlepBUYHBIN MHCTPYKTAXK HA
pabouyem mecte o OT (MOT Ne008-

14 06).JIabopatopHas pabora Nel bubmuoteka [IOK
"HccnenoBaHue IBIEHUS https://m.edsoo.ru/ff0a6a98
TEII000MEHa IPU CMEUTUBAaHUUT
XOJIOJHOU U Topsiueit BoAbI"

Pacuer konmdecTBa TEIIOTHI,

15 He0OXOIUMOTO JIJIsl HAarpeBaHUsI TeJa
Y BBIICISIEMOT0 UM TIPU OXJIAKICHUU
[lepBHYHBII HTHCTPYKTAX Ha
pabouyem mecte o OT (MOTN008-

06). JTaboparopHas padoTa Ne2 BuGmorexa LIOK

16 "OnpeneneHne KoJIMuecTBa

TEIUIOTHI, TOJTy9EHHOTO BOJIOU MIPH
TEITI000MEHE C HAarpeThIM
HWIAHAPOM "

https://m.edsoo.ru/ff0a72fe



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a72fe

17

18

IlepBHUYHBII MHCTPYKTAXK HA
paboueMm mecte 1o OT (MOTNe008-
06).JIaboparopnas padora Ne3
"OnpexaeneHue yaeiabHON
TEIIOEMKOCTH BellecTna"

DHeprus ToIMBa. Y aenbHas
TEIJIOTa CTOPaHUs

bubnunorexa LIOK
https://m.edsoo.ru/ff0a6bb0

bubnunorexa LIOK
https://m.edsoo.ru/ff0a7b5a

19

20

21

3aKOH COXpaHEHMsI U MIPEBPALLICHUS
OHCPI'vH B TCIJIOBBIX ITPOLECCaxX
[1naBneHue u oTBepICBaHNE
KPUCTAJUNIMYECKUX Te. Y iebHas
TEIIOTa IUIABJICHUS

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0a71d2

bubmmoteka IIOK
https://m.edsoo.ru/ff0a740c

22

BuiaxxnocTs Bo3tyxa. [lepBruHbIil
MHCTPYKTaX Ha pabodyeM MecTe 1o
OT (MOTN008-06). JTabopaTopHast
pabota Ne 4 "Omnpenenenue
OTHOCHUTEJIbHOM BIaKHOCTH
Bo3qyXa"

bubmmoteka IIOK
https://m.edsoo.ru/ff0a7628

23

Kunenne. YneapHas Temiora
nmapooOpa3oBaHus U KOHICHCAIIUH.
3aBUCHUMOCTb TEMIIEPATyPbl KUTICHUS
0T aTMOoc(hepHOTO aBICHUS

but6mmorexa [IOK
https://m.edsoo.ru/ff0a786¢

24

Pemenue 3agad Ha onpeneneHue
BJIAJKHOCTH BO3/IyXa

25

[TpuHIHIBI pabOTHI TETIOBBIX
nBuraresneil. J[purareib



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a786c

BHYTpeHHero cropanus. [laposas
TypOHuHa

26

27

28

29

KII/ TermoBoro nBurarens.
TenoBble ABUTATENN U 3alUTa
OKpYKaroIE cpebl
[ToBTOpHTENBHO- 00600IIAFOIITHIT
ypok 1o teMe "TemnioBblie sIBICHUS.
W3meHeHne arperaTHbIX COCTOSTHUIN
BenecTna"

KonTponbnas pabota Nel mo teme
"TermnoBele saBiaeHua. U3MeHeHne
arperaTHbIX COCTOSIHUM BemecTna'

Pabora Hag
omuOKamMu.JnekTpusanus Ten. JIsa
poJia SMEKTPUIECKHX 3apsiIoB

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

bubmuoreka [IOK
https://m.edsoo.ru/ff0a83f2

bubnuoreka [{OK
https://m.edsoo.ru/ff0a86ae

30

IlepBHYHBII HTHCTPYKTAX Ha
pabouem mecte o OT (MOT Ne008-
06).Ypok-ucciaenoBanue
"DnexkTpu3auus Tea UHAYKIUEH 1
IIPY COIPUKOCHOBEHUN"

31

B3anmopeincTBre 3apsyKeHHBIX Tell.
3akon Kymnona

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUUECKOE MOJIE.
HanpsiskeHHOCTB AIIeKTpUYECKOro
nosis. [IpuHnun cynepno3unuu
BJIEKTPUYECKUX MONEH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8a0a

33

IToBTOpHBIN HHCTpYKTaXx 1o OT
(MOT Ne008-06).Hocurean



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

AIEKTPUUECKUX 3aPSI0B.
DneMmeHTapHbIi 3apsa. CTpoeHue
aToMa

34 IIpoBOAHMKY M TUAIIEKTPUKU. 3aKOH bubnuoreka [JOK
COXpPAaHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemienue 3aga4 Ha npyuMEHEHUE bubnmnoreka HOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0

36 cymecIT)BOBaHI/I;L I/ICT(})]‘IHI/IKI/I buGnuorexa [IOK

https://m.edsoo.ru/ff0a95a4

ANEKTPUYECKOTO TOKa

37 DneKkTpruyecKas 1enb U e€
COCTaBHBIC YaCTH

38 DNEeKTPpUYECKHI TOK B METaJLIaX, bubnnorexa [JOK
JKUJIKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838
JlericTBUS 2IIEKTPUYECKOTO
ToKa.lIepBUYHBIN UHCTPYKTaX HA

39 pabouyem mecte o OT (MOT Ne008- bubmuoreka [{OK
06). Ypok- uccienoBanue https://m.edsoo.ru/ff0a96b2
"JleficTBHE IEKTPUUECKOTO OIS HA
MPOBOJHUKHU U JUAJIEKTPUKU"
Cuna Toka. AMmiepmeTp.

40 DNEKTPUUECKOE HATIPSKEHHE.
BosbT™meTp.
CornpoTuBieHNE TPOBOJHUKA.

41 YIleJI':LHOC COl’IpOTI/II)BJ'IeHI/Ie bubmorexa TIOK

https://m.edsoo.ru/ff0aa738

BemiecTBa.Peocrar.

42 [TepBUYHBII MHCTPYKTAXK HA bubmuoreka [IOK

pabouem mecte o OT (MOT NeOO08-

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a8bd6

06).JTaboparopnast pabota No
5"N3MepeHue U peryaupoBaHue
cuJIbl TOKa"

43

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT Ne008-
06). Jlaboparopuas paboTa N6
"U3MepeHue u peryiupoBaHue
HanpspKkeHus"

bubnunorexa LIOK
https://m.edsoo.ru/ff0a9e14

44

3aBHCUMOCTh CHIIBI TOKA OT
HanpspkeHus. 3akoH Oma Juist
y4acTKa Ienu

bubnunoreka LIOK
https://m.edsoo.ru/ff0aa44a

45

[lepBuunbIil nHCTpYKTa) 110 OT
(MOT Ne008-06).JTabopaTopHas
pabota Ne7 "UccnenoBanue
3aBUCHMOCTH CHJIBI TOKA, HTyIIETO
gyepe3 pe3nucTop, OT COMPOTUBIICHUS
pe3ucTopa M HAMpPSKEHUS Ha
pe3ucrope"

bubmmoteka IIOK
https://m.edsoo.ru/ff0aa04e

46

47

48

IlocnenoBaTenbpHOE B napajajiCJbHOC
COCAMHCHUA IMTPOBOAHUKOB

Pemenue 3amau mo teme "
[TocnenoBarensHOE M ApATIICIHHOE
COEAMHEHHUS TPOBOJHUKOB"

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT Ne008-
06).JIaboparopHnas pabota Ne8
"IIpoBepka npaBuiia CIOKEHUS
HanpsHKEHUW MpU

bubnunorexa LIOK
https://m.edsoo.ru/ff0aa738

bubnunorexa LIOK
https://m.edsoo.ru/ff0aaa58



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aaa58

IIOCJIEZI0BATEILHOM COEIUHEHUHN
JIBYX PE3UCTOPOB"

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOT Ne008-
06). JTaboparophas padoTta Ne9

bubnunorexa LIOK

49
"[IpoBepka mpaBuiia AJisi CUJIBI TOKA https://m.edsoo.ru/ff0aadle
MIPH MapaIJIEIbHOM COSIMHEHUH
pe3uctopon”
Pemenue 3aga4 Ha npuMeHeHUE
50 3akoHa OMa J1J1s1 pa3ImyHOro bubmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COCTUHEHUS TIPOBOTHUKOB
PaGota u moutHOCTH
o1 ANEKTPUYECKOT0 TOKA. 3aKOH bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0ab124
xoynsa-JIenna
IlepBHUYHBIN MHCTPYKTAXK HA
pabouem mecte o OT (MOT Ne0O8- Bub 10K
noIMoTeKa
52 06). JIab 6otaNel(
)- Jlabopatopras padota https://m.edsoo.ru/ff0ab3e0
"OnpeneneHue pabOThl U MOITHOCTH
AIEKTPUIECKOTO ToKa"
DNeKTpUUecKue enu 1
53 NOTPEeOUTENH IIEKTPUUECKOM bubmuorexa [IOK
sHeprum B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUC
[ToBTOpUTENBEHO- 006000
OK 10 TeMe "DJeKTpuuecKue
b P bubmuoreka [{OK
54 3apsabl. 3apsHKEHHBIE TENa U UX

B3auMoacucTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/ff0abd2c



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c

55

56

57

KontponsHas padora Ne2 o reme
"DnexkTpuuecKre 3apsabl.
3apshKeHHbIE Tella U UX
B3auMoaccTBUA. I10CTOSIHHBIN
AJIEKTPUYECKUM TOK"

Pabora nan ommbOkamu. ITocTosHHBIE
MAarHuThl, NX B3aUMOJIEHCTBHE.
MarnuTtHoe nojie. MaraiuTHoe 1moJjie
3eMiIH U €ro 3HaueHHe 714 )KU3HU Ha
3emie.

IlepBHUYHBII MHCTPYKTAXK HA
pabouem mecte o OT (MOTNe 008-
06).Ypoxk-uccienosanue "N3yucHue
MoJIeH MOCTOSTHHBIX MarHuToB"

bubnunorexa LIOK
https://m.edsoo.ru/ff0abea8

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac3d0

58

OmnsiT OpcTena. MarHuTHoe nose
3JIEKTPUYECKOr0 TOKa. MaruutHoe
I10JI€ KaTyIIKH C TOKOM

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acld?

59

[IpumeHeHue IeKTPOMarHuToB B
TexHUKe. [IepBUYHBIN HHCTPYKTAXK
Ha pabouem mecte o OT (MOT
Ne008-06).JTabopaTopHas padora
Nell "Usyuenue neictBus
MarHMTHOT'O TOJIS1 Ha IPOBOJHUK C
TOKOM"

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

60

Bcepoccuiickas npoBepouHas
paborta

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acOba

61

DNEeKTPOABUTATEIb TOCTOSTHHOTO
Toka. Ucmonp3oBanue

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac86c

3JIEKTPOJBUTATENIEH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.

62

63

64

65

OnsiTel @apanes. 3akoH
BHeKTpOMaFHHTHOﬁ HHIAYKIOWU.
IIpaBuio Jlenna

Dnekrporereparop. Crocoob

MOJIYyUCHUA BJICKTpI/I‘IeCKOﬁN OHCPI'Uu.

DNEeKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUH

Pabora Hag ommoOkamu. Padora ¢
TeKcTaMH 110 TeMe "'TemnnoBbie
sBJIeHU"

[ToBTOpHUTENBEHO- 00600IIAOIIUI
YPOK 10 TeMe "DNEeKTPUUYECKUe 1
MarHuTHbBIC ABJICHUS"

bubnuoreka [{OK
https://m.edsoo.ru/ff0accbe

66

KonTponbnas padora Ne3 no teme
"DJeKTpUUEeCKUE U MarHUTHbBIE
SIBJICHUS "

bubmmoreka IIOK
https://m.edsoo.ru/ff0acb14

67

Pabora nag ommbkamu. PadoTa ¢
TekcTamu 110 Teme "TlocTosTHHBII
AIEKTPUYECKNN TOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PaGora ¢ Tekctamu o TeMe
"MarauTHble ABIeHUS"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

14.5



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

Ne

o/ Tema ypoka

BBonusrit unctpykrax no OT (MOT
Ne008-06).Mexanuueckoe
JIBUKeHue. MarepuanbHas
touka.Cucrema orcyera.
OTHOCUTEIHHOCTh MEXAaHUUECKOTO
JIBIDKCHUS

KoaunuyecTBO 4acoB

Bcero

KonTposbHble
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PaBHOMepHOE NpAMONTHHEHHOE
JIBIKEHUE

HepaBHOMepHOE NPAMOIUHENHOE
3 nBrxeHue. CpeqHss 1 MTHOBEHHAsI
CKOPOCTh

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ad19a

[IpssMOnMHENHOE paBHOYCKOPEHHOE
nBikeHue. Y ckopenue.CKopocTh

4 IPSIMOJIMHEHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'padux ckopoctu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

Pemenue 3agayq mo reme "
5 [IpsamonnHENHOE PaBHOYCKOPEHHOE
IBHKeHHue"

IlepBHUYHBII HHCTPYKTAX Ha
pabouem mecte 1o OT (MOT NeO08-
06).JIabopatopHas pabora
Nel"Onpenenenue yckopeHus Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18



https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

MIPU PaBHOYCKOPEHHOM JIBMYKCHUHU
10 HAKJIOHHOM MIIOCKOCTU"

PaBHOMEpHOE ABMXKEHUE IO
oKpyskHocTH. [lepron u yacrora

bu6mmoreka [IOK

7
oOparienus. JInneitHas u yrioBas https://m.edsoo.ru/ff0ael76
CKOpOCTHU

8 LleHTpOCTpEMUTENBHOE YCKOPEHHE

9 I1epBeiit 3akon HeroToHa. Bektop bubnuorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612

10 Bropoi1 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a

1 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cynepno3unust cui https://m.edsoo.ru/ff0ae982

12 Pemenue 3aga4 Ha npUMEHEHUE bubnuoteka [JOK
3akOHOB HproTOHA https://m.edsoo.ru/ff0aeb6c

13 CBoboanoe manenue tea. OnbIThI
Tlamunes
Pemenue 3agau mo teme "CBoOogHOC bu6nmoreka [JOK

14
najgeHue" https://m.edsoo.ru/ff0ad474
Cuiia TSDKeCTH M 3aKOH BCEMHPHOTO

15 TATOTEHHUS. Y CKOpEHUE CBOOOTHOTO bubmmorexa [OK

' P s https://m.edsoo.ru/ff0af044
naJCHUS
Pemenne 3amau o teme "Cuna
16 TSOKECTH W 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
b K
17 Cwita ynpyroctu. 3akoH ['yka nommorexa 110

https://m.edsoo.ru/ff0aeca2



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0aeca2

Pemenue 3agaug mo reme «Cuia

18
YOPYTOCTH»
IIepBUYHBIN HHCTPYKTaX HA
pabodyem mecte o OT (MOT Ne008- BuGmorexa LIOK
19 S?))I'IJ;ZZZEZEZI:E:CI; iizzimz https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6mmoreka [IOK
20 Cna Tperns https://m.edsoo.ru/ff0af738
21 Pemenue 3agau mo reme «Crita bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
[TepBUYHBII HHCTPYKTAX HA
pabodem mecte o OT (MOT Ne008- Bu6miorexa IOK
22 931{;1?12 i;oep 1132: Q?;iz;iﬁ: https://m.edsoo.ru/ff0af8be
TPEHUS CKOJbXKEHUs"
Pemenue 3axau no reme "3akoHbI
23 Hprorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
S— https://m.edsoo.ru/ff0afb8e
24 IIepBas kocMHu4ecKast CKOPOCTb. bubnnorexka [HOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
IToBTOpHBIN HHCTpYKTaXx o OT
(MOT Ne008-06).Ypoxk-
25 KoH(pepeH1us "J[BuxeHue ten
BOKPYT IPaBUTALMOHHOTO IIEHTpa
(Conmueunas cuctema). ['anaktuku”
PaBHOBecHe MaTepuaaIbHOM TOUKH.
26 AOcomoTHO TBEPIOE TEIIO. bubnmorexa LIOK

PaBHOBecue TBEpIOTO TENA C

https://m.edsoo.ru/ff0afe36



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

3aKpEIUIEHHON OCBIO BpAILlCHMUS.
MowmenT cunbl. LleHTp TsxecTn

PaBHOBecue MaTepuaJbHOM TOYKH.
AOGCOmMIOTHO TBEPAOE TEIIO.

27 PaBHoBecue TBEpAOrO TENA C
3aKpEIUIEHHON OCBIO BpAILlCHMUS.
MowmeHT cunebl. LleHTp TsxecTn
28 Pemenue 3agau mo reme "MomeHT bubmuorexa [JOK
cuibl. Llentp Tsokectu" https://m.edsoo.ru/ff0b02b4
[ToBTOpHTENBHO- 000OIIAFOIIIHI
29 OK 110 TeMe "MexaHu4ecKoe bubmorexa HOK
7P g \ https://m.eds00.ru/ff0b0408
IBIKeHHE. B3anmonelictBre Ten
Konrtponsnas padora Nel o teme
30 "MexaHHYeCcKOe IBIKEHUE bubmmorera [TOK
N | ’ https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten
Pabota nag ommbkamu. Ummyssc
31 tena. UMmynbce cuibl. 3akoH bubnnorexka [JOK
COXpaHEHUs UMITYJIbCa. YIIPYroe U https://m.edsoo.ru/ff0b07fa
HEyIpyroe B3auMoJeiCTBIE
PeaktuBHOE nBIKeHME. Penenne
32 3a11a4 o temMe "3aKOH COXpaHEHUs bubmmorexa LOK
" P https://m.edsoo.ru/ff0b096c
HUMITyJIbCa
33 VYpok-koHdpepenuus "PeakTuBHoE
JIBJKEHHE B IPUPOJIE U TEXHUKE"
Mexannueckasi paboTa U MOIIIHOCTb.
bu6mmorexa [IOK
34 PabGota cunbl TSHKECTH,CUIIBI

YIPYTOCTH U CHJIBI TPEHUS

https://m.edsoo.ru/ffOb0a84



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

35

Pemenue 3amau mo reme "
Mexanuveckasi paboTa ¥ MOIITHOCTB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b0db8

36

IIepBUYHBIN HHCTPYKTaX HA
paboyem mecte o OT (MOTN008-
06).JIa6oparopnast pabota No4
«Ompenenenue padOTHI CUITBI TPCHUS
IIpYU PAaBHOMEPHOM JIBUXKCHUU TeJia
110 TOPU30HTAILHON TTOBEPXHOCTH

37

CBsi3b 5HEPTHH U PAOOTHI.
ITorennmanesHas 3HEprUsl.
Kunernueckas sneprus. Teopema o
KMHETHUYECKOUN 3HEpruun

38

39

3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE

Permenne 3agau mo reMe "3akoH
COXpaHEHUs SHEPTUH B MEXaHUKeE"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b0c32

40

41

[IepBHYHBIN HHCTPYKTaX HA
pabouem mecte mo OT (MOT Ne008-
06). JTaboparopHas padoTa Ne5
«M3ydeHne 3aK0Ha COXpaHEHUS
SHEPTUN»

KoisebarensHOE IBIKEHNUE U €T0
XapaKTePUCTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb12fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b1858

42

3aryxaromye KojaeOaHusl.
BrinyxeHHbIEe KOIeOaHUs.
Pe3onanc

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

43

MareMaTH4ecKuil U NPy KUHHBINA
MasTHUKH. [IpeBpanienue snepruun
IIPYU MEXaHUUYECKUX KOJIEOaHUAX

44

IIepBUYHBIN HHCTPYKTaX HA
pabodgem mecte o OT (MOT Ne008-
06).Ypok-uccnenoBanue
«3aBUCHMOCTD TIEpHOJIa KOJICOaHMIt
OT )KECTKOCTHU TIPY>KUHBI K MACChI
rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

46

47

[IepBHYHBIN HHCTPYKTaX HA
pabouem mecte o OT (MOT Ne008-
06). JTaboparopnas pabora
Ne6«OrnipenienieHre 4acToThl U
nepuoaa KoaebaHui mpyKHHHOTO
MasiTHUKa»

[IepBHYHBIN HHCTPYKTaX HA
pabouem mecte mo OT (MOT Ne0Q08-
06).JIaGopatopHas pabotaNe 7
«IIpoBepka HE3aBUCUMOCTH MEpHOJa
KoJIeOaHUH TPy3a, MOJABEIIEHHOTO K
HUTH, OT MacChl Tpy3a»

Pemenne 3agayg mo reme "
Mexanunueckue koiieoanus"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexanndeckue BoJIHbEI. CBOMCTBA
MexaHU4ecKuX BOJH. [IpomopHbIe 1
MOTIEPEYHbIE BOJIHBI. J[JTHHA BOJTHBI.
CkopocTh pacpocTpaHEHUsl BOJIH

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb21fe

49

IToBTOpHBIN HHCTpYKTaX 10 OT
(MOTNe008-06).Ypoxk-koH(hepeHIus



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

"MexaHUYeCKHUE BOJIHBI B TBEPIOM
tene. CelicMUYecKue BOJHEI"

50

51

3Byk. Pacnipoctpanenue u
OTpa)KEHHUE 3BYKa

['poMKOCTb 3ByKa U BHICOTA TOHA.
AKyCTUYECKUI PE30HAHC

52

[IepBHYHBIN HHCTPYKTaX HA
pabouem mecte mo OT (MOT Ne008-
06).Ypok-uccnenoBanue
"Habmto1eHne 3aBUCUMOCTH BBICOTHI
3ByKa OT 4acTOThI"

53

Ypok-koH(pepeHmus "YIbpTpa3Byk u
UH(Pa3BYK B IPUPOJE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

55

56

57

[ToBTOpHUTENBHO- 000OIIAFOTITHI
YPOK 10 TeMe "3aKOHBI COXpaHEHUS.
Mexannyeckue KojiebaHusI U BOJTHBI"

Konrtponbnas pabora Ne 2 o Teme
"3aKOHBI COXpPAaHEHUS.
Mexannueckre KoneOaHusi U BOJHBI"

Pabora Hajg ommbkamu. Mcrounuku
ceera. [Ipsamonuneiinoe
pacrpocTpaHeHHe CBeTa. 3aTMEHUs
Connua n JlyHsl

3aKoH OTpa)K€HUs CBeTa. 3epKaia.
Pemienue 3a1au Ha npUMEHEHNE
3aKOHA OTPAXKEHUS CBETA

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b3658

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b38c4

58

Pemienue 3amay Ha npUMEHEHHE
3aKOHA OTPAKCHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b2c6c

59

[Ipenomiienue cera. 3aKkoH
TPEJIOMIICHUS CBETa

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3aea

60

IIepBUYHBIN HHCTPYKTaX HA
paboyem mecte o OT (MOTN008-
06).JTabopatopnas padora Ne§
"UccnenoBanue 3aBUCUMOCTH yTJ1a
NPEJIOMJICHHUS] CBETOBOI'O JIy4a OT
yrJja naJieHus: Ha TpaHuIie "BO3/IyX-

CTCKIJIO

61

ITommHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcronp30BaHue IOJIHOTO
BHYTPEHHET0 OTPaKECHUS B
ONTHYECKUX CBETOBOJIAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c

62

Ypok-koHpepeHus

"M cnoip30BaHKe TOJTHOIO
BHYTPEHHETO OTPAXKEHHUS:
CBETOBOJIBI, ONITUKOBOJIOKOHHAS
CBA3b"

63

JIna3el. OnTHYecKas CHia JIMH3BI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c

64

65

[Toctpoenue nzobpakeHui B TMH3aX

IIepBUYHBIN HHCTPYKTaX HA
pabouem mecte mo OT (MOT NeO08-
06). JTaboparopHas pabota Ne
9"Ompenenenne HOKyCHOTO
PacCTOSIHUA U ONTHYECKOW CHIIBI
cobuparomiei TuH3bI"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b444a

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

66 Ypok-koH(pepenmus "OnTudeckue bubnmoreka [JOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

67 I'na3 kak onTuyeckas cucrema. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684

68 Ypok-koudepenmus "JlepexTor
3penusi. Kak coxpanuts 3peHue"

69 DNIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe

70 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "llkana

71 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb3oBaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH J1JIs1 COTOBOM CBSI3U"

Pemenue 3agau Ha onpeneneHne

12 YaCTOTHI U JJIMHBI
3JIEKTPOMAarHUTHOW BOJIHBI
DneKTpOMarHuTHast MPUPO/ia CBETA.

73 CkopocTb cBeTa. BomHoBbIe bubmorexa HOK

2 https://m.edsoo.ru/ff0b31d0
CBOICTBa cBeTa
Paznoxenue 6enoro cBeta B CIIEKTP.

72 Omneitel HetoToHa. CriokeHue bubnmoreka [JOK
CIIEKTpaJIbHBIX IBETOB. /{ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
IIepBUYHBIN HHCTPYKTaX HA
pabodgem mecte o OT (MOT Ne008-

75 06). JTaboparopHas padora Ne 10 bubmmorexa [JOK

"OMBITHI TTO Pa3JI0KEHUIO OETTOTO
CBETa B CIIEKTP U BOCIPUATHUIO [[BETA

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

MPEIMETOB MPU MX HAOIIOICHUN
4yepe3 1BETOBbIE GUILTPHI"

IIepBUYHBIN HHCTPYKTaX HA
paboyem mecte o OT (MOTN008-

76 06). Ypoxk-npakTukyMm "BonHOBBIC
CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u audpaxuus”

77 PagnoaxTuBHOCTE U €€ BUIBI bubnmorexa LOK

https://m.edso0.ru/ff0c1672

[HoBTopHBI nHCTpYKTaXx 1o OT

78 (MOT Ne008-06).0OnbITHI bubmmoreka [IOK
Peszepdopna u miianerapHas Moienb https://m.edsoo.ru/ff0c12a8
aToma
Hcnyckanue v noriomeHne cBera

79 aroMoM. KBantsl. JInuHeiuarsie bubmmorexa [JOK

https://m.edsoo.ru/ff0c144c

CIIEKTPHI
IlepBUYHBII UHCTPYKTAXK Ha

80 pabodyem mecte o OT (MOT Ne008- bubnunorexa [JOK
06).Ypok-npaktukym "HabmroneHue https://m.edsoo.ru/ff0c1550
CIIEKTPOB UCITyCKaHHS"

81 IToctynarter bopa. Moaens aroma
bopa

82 PaanoaktrBHBIE TpEBpaLICHHUS. bu6mmorexa [IOK
H3otomnsr https://m.edsoo.ru/ffOclal4

83 [Tepuon momypacmaga

84 Crpoenue aToOMHOTO sipa. bubnnoreka [HOK

Hyxnonnas moaens

https://m.edsoo.ru/ff0cl18ac



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c18ac

Pemenue 3amau 1o teme:

bubmuoreka [JOK

85 "PagmoakTuBHBIE TTpEBpalcHUs " https://m.edsoo.ru/ffOclb4a
Ypok-koH(pepeH s

86 ";)aﬂnoaxiBible W3ITyYeHUs B bubnmorexa [IOK

| https.//m.edsoo.ru/ff0c2126
pUpoJIe, MEAUIIMHE, TEXHUKE
SmepHEBIe peaKIUU. 3aKOHbI
87 cox;)aHeHI/II)ﬂ 3apsI0BOTO U bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

88 DHeprusi CBSI3U aTOMHBIX SED. bubnuorexa [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3amgau no reme "Snepueie
peakiuu"

90 Peakuuu cunTesa u neneHus saep. bu6nmoreka [JOK
Ucrounuku sueprun CosHIA U 3BE3NT https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenmus "Anepuas

91 JHepreruka. Jlencreus
PaAMOAKTUBHBIX U3TyUYE€HUN Ha
JKUBBIE OPraHU3MBbI"

[ToBTOpHUTENBHO- 000OIIAIOTITHI

92 YPOK 110 TeMe "DJIEKTPOMAarHUTHOE bubnnorexka [JOK
1oJie. JIEKTPOMarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBeble siBneHus"

KonTponbnas padorta Ne3 o teme
93 "DeKTpOMarHUTHOE MOJIE.
DIIEKTPOMAarHUTHBIE BOJTHBI.
KBanToBsle siBneHus"
94 Pabora Hax ommOkamu. bubnuorexa [JOK

[ToBTOpEeHme, 00600IICHHE.

https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

JlaboparopHbie pabOTHI 11O KypCy
"Bzaumonericteue ten"

[ToBTopenue, 0600mmenue. Pemenne

bu6mmoreka [IOK

95 ACYCTHBIX M KAYCCTBCHHBIX 3aa4
P i https://m.edsoo.ru/ff0c2572
no teme "TeroBsie mporecch”
IToBTOpenue, 06o0eHNE. Permenue
9% pacueTHBIX M Ka4eCTBEHHBIX 3a/1a4 bubaroreka [JOK
o Teme "KIIJ] TermoBbix https://m.edsoo.ru/ff0c2a22
nBurareiein”
IToBTOpenue, 0600IeHNE. Perenue
97 ACYETHBIX U KAYECTBEHHBIX 3a/1a4 bubmorexa HOK
P | 8 " https://m.edsoo.ru/ff0c2b30
no teme "KII/l anekTpoycTaHoBOK
IToBTOpEHHE, 0000IIIEHHE.
98 Jla6o 12:l)TO HBIE pabOTHI IO KypC bubmorexa HOK
| paTop P " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIC SIBIICHHS
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTaMH 110 TeMe "3aKOHBI bubmorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHHUS B MEXaHHUKE
[ToBTOpenue, 0606menue. Padota ¢
100 TekcTamu 1o Teme "KoseOanus u bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 0600meHue. Pabora ¢
101 TekcTtamu 1o Teme "CBeToBbIe bubmorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTropenue, 0600meHue. Pabora ¢
102 TekcTtamu 1o Teme "KBaHToBas 1

sanepHas Gpusuka'



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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ITPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bPISI/I‘leCKOC SIBJICHHUC

pacrio3HaBaTh NPOSIBIEHUE HU3YUEHHBIX (U3UUYECKUX SBICHUH B
OKpY’KaloIeM MHUpE, B TOM YHcie (GU3NIECKUE SIBICHHUS B IPUPOJE,
IIPU 3TOM NEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICIATD

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKN) PUINUECKUX SBICHUI

1.4

ONMCHIBATh HM3yUEHHBIE CBOICTBa Teld M (puU3MUECKUE SIBIEHUS,
UCTONb3Yyd (U3MUYECKHe BETUYMHBI, NPU ONMCAHUM TPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, WX
0o0O3HaYeHUsT M eIUMHHMIBl (U3NYECKUX BEJIWYMH, HAXOAWUTh
(opMyIbl, CBS3bIBAIOIINE JIaHHYH (PU3UYECKYI0 BEIMYHMHY C
JPYTUMH BETMUYMHAMM, CTPOUTH IpaUKH N3yUEHHBIX 3aBUCUMOCTEH

(bU3UYECKUX BETHYUH

1.5

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IC SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IIPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMYJ'II/IpOBKy 3aKOHa MW 3alnucChiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSICHATh (PU3MUECKUE SBIICHHS, TIPOLIECCH U CBOKCTBA TEIl, B TOM
yuciae M B KOHTEKCTE€ CHUTyallud NpaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBIABIATh NPUYMHHO-CIICICTBEHHBIC CBSA3H, CTPOHTH
oObsicHeHHe M3 | — 2 JIorM4ecKkux IaroB ¢ omopoil Ha 1 — 2
M3yYCHHBIX CBOWCTBA (DM3MUYECKUX SBICHUH, (U3MUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemiath pacy€THbie 3a1aud B 1 — 2 elCTBUS, UCTIONB3Ysl 3aKOHBI U
(dbopMynbl, cBsi3bIBatOlME (U3MUECKHE BEJIIMYUHBL: HAa OCHOBE
aHaluM3a yCJIOBMS  3a/Jadd  3alMUChIBaThb  KpPaTKOe  yCIIOBHE,
MOJCTaBIATh (U3NYECKUE BEIMYMHBI B (OPMYJBI U TMPOBOIUTH
pacuéTel, HAXOAWUTh CIPABOYHBIE JaHHBIC, HEOOXOIUMEBIC IS
peuieHuss  3a1ad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYYEHHOH

(hU3HUECKON BETUIMHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TTOMOIIH
(¢u3nYecKUX METOJOB, B OIMCAaHUM UCCIEIOBaHMUS BBIIENIATH
IIpOBEpPSIEMOE  NPENIOoJIOKEHHe  (TUIoTesy),  pasauyarh U
UHTEpIPETUPOBATh MOJTYy4YEHHBIH pe3yibTaT, HaXOAUTh OMIMOKU B

XO0J¢€ OIlbITa, ACJaTh BBIBOJBLI I10 €TI0 pE3yJjibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OTMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SIBICHUN WIH
¢buznueckux  CBOMCTB  Tell:  (OpMyIHpoBaTh  MPOBEPSIEMBIC
NPENOIOKEeHNsI, COOUpaTh YCTAHOBKY U3  TPEAJIOKECHHOTO

O60py,I[OBaHI/I$I, 3alIMChIBATh X0/ OIIbITa U (I)OpMyJ'II/IpOBaTB BBIBOJbI

BBITNIOJIHATD NPSIMBIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOIOBBIX U
1M (poBBIX MPUOOPOB, 3aMKUCHIBATh MMOKA3aHUs NMPUOOPOB € YUETOM

3aJJaHHOI a0COTIOTHOM MOTPEIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOMl C HCIIOJIB30BAHUEM MPSIMBIX H3MEPEHHU,
y4acTBOBAaTh B IJIAHUPOBAHMM YYEOHOTO HCCIIEAOBaHHS, COOMpPATh
YCTAHOBKY M BBINOJHATh HM3MEPEHMS, CIEeNys IPEIIOKEHHOMY
mIaHy, (UKCUPOBATh PE3yibTaThl TOJYYCHHOW 3aBUCHMOCTH
(U3MUECKUX BEIIUYUH B BUJAE MPEATIOKEHHBIX TaOIUIl U TPapuKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANUTE KOCBCHHBLIC HU3MEPCHHA Q)HSI/I‘IQCKI/IX BCJIMYHH, CICOYys
npezmoxceHHoﬁ HHCTPYKIHU: IIpru  BBIIIOJIHCHUU H3MCpCHHI>i
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

coOmoaTh MpaBWiia TEXHUKM Oe3omacHOCTH mpu pabore ¢

nabopaTOpHBIM 000PYI0BAaHUEM

1.14

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaThb NPUHLUIBI JEHCTBUS HW3YyUYEHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOMCTB C MOMOIIBIO UX OMHMCAHUSA,




1.15

UCTOJNB3ysd 3HAHUS O CBOWCTBAX (DU3MYECKHX SBICHUH W
Heo0XouMble (U3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMEphbl (HAXOOUTh HHPOPMALUMIO O IPUMEPAX)
MPAaKTUYECKOTO  HCIOJIb30BaHUS  (PM3MUECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMM W TEXHHYECKUMH YCTPOWCTBAMH,
COXpaHEHHs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYIKAIOLIEH cpeae

1.16

OCYIIECTBIISITH OTOOP UCTOYHUKOB MH(pOpMaLuu B ceTu VIHTEpHET B
COOTBETCTBUM C 3a/laHHBIM IIOMCKOBBIM 3al[pOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUN U MyTEM CpPaBHEHMs Pa3IMYHbIX MCTOYHUKOB
BBIIENIATh MH(POPMALIMIO, KOTOpasi SBJISIETCS MPOTUBOPEUYHUBOIN WM

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a1aHUI
HAyYHOIONYJIAPHYIO  JIUTEparypy (PU3MYECKOro  cojaepkaHus,
CIIpaBOYHBIE MaTEpHaNbl, pecypchl ceTh VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHuUs

“H(pOpMAIIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOJIWYHO JIeNaTh KpaTKue COOOIEHUs O
pe3yabpTaTax MPOEKTOB WM Yy4eOHBIX HCCIEAOBAaHUM, TPU STOM
IPaMOTHO HCIIOJIb30BaTh W3yUYEHHBIH MOHATUHHBIN ammapar Kypca

(U3HKH, COPOBOXKIATH BHICTYIJIEHUE MPE3eHTallue

1.19

MpU  BBINOJIHEHUH  y4eOHBIX MPOEKTOB M  HCCIEeI0BaHUM
pacripenienath O0S3aHHOCTH B TpyNIe B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHUEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJg B
JeSITeNIbHOCTD TpyIIIbL, BBICTpanuBaTh KOMMYHHKaTHBHOE

B3aHMO,Z[ef/'ICTBHe, YUUTBIBASI MHCHUC OKPYIKAOMIUX

8 KVIACC




Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

14

1.5

pas3iiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINUX JAHHOC (bHSI/I‘ICCKOC SBJICHUC

pacrio3HaBaTh IPOSIBIEHUE H3YUYEHHBIX (HU3UUYECKUX SBICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHHUS B IPUPOJE,
MIPH 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBICTATh

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKHU) (PU3NUECKUX SIBICHUIN

OINMCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHMUS,
UCTONB3yd (pU3MUYecKHe BETUYMHBI, NpPU ONMHMCAHUH TPABUILHO
TPakTOBaTb  (U3WYECKUH  CMBICT  HCHOJb3YEMBIX  BEIMYUH,
0003HAaUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh
(GbopMynbl, CBS3BIBAIOLIME JaHHYI (U3UUYECKYI0 BEIMYHUHY C
JIPYTUMH BETMYMHAMH, CTPOUTH TpaUKK N3yUEeHHBIX 3aBUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCINYHNH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMan/IpOBKy 3aKOHa MW 3alucCbhIiBaTb €10 MaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalud IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITh IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 noruyeckux miaroB ¢ nmomoubio 1 — 2 M3ydeHHBIX CBOWCTBA

(bu3nyYecKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemarb pacy€THbIe 3aa4u B 2 — 3 IENCTBHS, UCHOJIb3YS 3aKOHBI U
¢dbopMynbl, CBs3bIBaOIIME (U3UUYECKHUE BEIWYMHBI: Ha OCHOBE
aHaJIM3a yCJIOBHS 33Ja4M 3alMCBIBATh KPAaTKOE YCIOBHE, BBISBIATH
HE/IOCTAaTOK JAHHBIX JUIS pelleHHs 3a/auyd, BBIOMpATh 3aKOHBI U
(dbopMybl, HeOOXOIUMBIE AJisi €€ pelleHus, MPOBOJUTH Pacu€Thl U
CpaBHUBATh NOJYYCHHOE 3HAueHHE (U3NYECKON BEIMYUHBI C

HU3BCCTHBIMH JaHHBIMU

1.8

pacrio3HaBaTh MPOOJIEMbI, KOTOPBIE MOXHO PELIUTH MPH MOMOIIH

(1)I/I3I/ILICCKI/IX MCTOOB, HCIIOJIIB3ysd OIMCaHUEC HCCICIOBAHUA,




1.9

BBIACIATH IPOBCPACMOC MPCAIIOJIOKCHNUEC, OUCHUBATL NPABUJIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAONIONCHUIO (PU3MUECKUX SIBICHUN WIIH
(¢u3nuecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTH  MPOBEPSIEMBIC
MPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY U3  MPEAJIOKCHHOTO

000pyI0BaHUS, ONMCHIBATH XOJ] OIbITa U (POPMYITHPOBATH BHIBOIBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYHMH, CPaBHUBATH
pe3ysbTaThl M3MEpPEHU ¢ yd€ToM 3aJaHHOW  aOCONFOTHOU

IOIrpCIIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh HCCIEIOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cieays MpeJIOKEHHOMY IUIaHy, (PUKCHpOBaTh
pe3yJIbTaThl NOJTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUL U rpadUKoOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

MPOBOJIUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIUYMH:
IUIAaHUPOBaTh ~ W3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJEAys MPEUIOKEHHON HWHCTPYKLUUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH Oe€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

XapaKTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOW HAa WX OINHCAHMS, HCIHOJIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U HEO0OXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaThb MPOCTBIC TEXHUYCCKHEC yCTpOI\/’ICTBa U U3MCPUTCIIbHBIC
HpI/I60pBI o CXEeMaM U CXEMAaTUIHBIM PUCYHKAM, COCTABJISIThE CXCMbI
OJICKTPHUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBLIC 0003HaYCHHS

OJICMCHTOB JJICKTPUUYCCKUX ueneﬁ

1.16

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMHQPOPMAIMIO O TPUMEPAX)
MMPaKTUICCKOTO HUCITIOJIB30BaHUA (I)I/ISI/I‘-IGCKI/IX 3HAHUU B
MOBCETHEBHOW KW3HM i1 oOecrieueHuss O€30MacHOCTH TIPH

oOpameHuu ¢ TpubopaMHd W TEXHUYECKUMH YCTPOWCTBaMH,




1.17

COXpPaHCHUA 3I0pPOBbA U CO6JIIOILCHI/ISI HOPM 3KOJOIMYCCKOro

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYILECTBIIATh NOUCK HMH(pOpMAIMKU (PU3HUECKOrO COAEpKaHHUs B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUM U ITyTEM CPaBHEHUS
JIONOJTHUTEIbHBIX MCTOYHUKOB BBIENATh MH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIONb30BaTh TIPU BBIMIOJIHEHUH YYE€OHBIX 3aJlaHUM HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOTO COAEpKAHMSI, CIPABOYHBIC
Marepuaibl, pecypchl cetu MHTepHeT; BlageTh NpuéMamu
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KVIACC

CO3/aBaTh COOCTBCHHBIE TMCHbMCHHBIE U  KpaTKHWE YCTHBIC
cooOmieHus, 0000mas uHPOPMAIUI0 U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpPKAHUS, B TOM YHCJIC ITyOJMYHO TMPEICTABIATH
pe3yNbTaThl MPOSKTHOM MM UCCIIEIOBATEILCKOM NeSTeNbHOCTH, TIPU
9TOM TPAaMOTHO MWCIIOJb30BATh M3YyYECHHBIM IOHATUHWHBIN amnmapar

Kypca (I)I/I3I/IKI/I, COIIPOBOXKAATH BBICTYIIJICHUC npe3eHTauHeI71

IIPpH BBIITOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCJ'IG,I[OBaHI/II\/'I (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B Ipynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadyaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, aICKBATHO OLICHUBATb
COOCTBEHHBIN BKJIaa B JACATCIBHOCTHL TIPYIIIbI, BBICTPAHNBATH
KOMMYHHKATHUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTarta

11

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUSA

1.2

pas3iiniaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB W Ha

OCHOBE OIIBITOB, JEMOHCTPUPYIOMIUX JaHHOE (PU3NUECKOE SBJICHHE

1.3

pacrno3HaBaTh MPOSBIEHUE M3YUYEHHBIX (PU3MUECKUX SBICHUNA B

OKpY’KaloIIeM MHUpE, B TOM 4Hcie (U3NUECKUe SIBICHHUS B IPUPOJE,
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1.5

MIPU 3TOM HEPEBOJIUTH MPAKTHUECKYIO 33/1a4y B yueOHYI0, BBICTATh

CYILECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3NYECKUX SIBICHUI

OMMCHIBATh HM3yUEHHBIE CBOICTBa Ted M (pu3HUecKue sBICHUS,
UCTONB3yd (pU3MUYECKHe BEMUYMHBI, NpPU OMHMCAHUH TPABHILHO
TPakTOBaThb  (DU3MYECKUN  CMBICI  MCIOJNB3YEMbIX  BEJIMYUH,
0003HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOAUTh
(GbopMyInbl, CBS3bIBAIONIME JaHHYI (U3UYECKYI0 BEIHYHMHY C
JIPYTUMH BEJTMUYMHAMH, CTPOUTH IpaUKK N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCINYHNH

XapaKTCPpHU30BaTb CBOMCTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yysd HU3YUYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMYJ'II/IpOBKy 3dKOHa MW 3allUChIBAThb C€ro MaTrcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3NYECKHE MTPOIIECCHl M CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CHUTyalluld IpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJISTH IPUUMHHO-CJIEICTBEHHBIE CBSI3HU, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIBI0 2 — 3 M3y4YeHHBIX CBOICTBa

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemate pacué€THble 3adadu (omuparoniyecs Ha cucreMy u3 2 — 3
ypaBHEHHUI), WCIONb3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE
¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3a/ladyd
3aMUCBhIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WU
M30BITOYHBIE TaHHBIC, BRIOUPATH 3aKOHBI U POPMYITBI, HEOOXOIMMbIE
JUTSL PEIICHUs], POBOJANTHh PACU€Thl M OLICHUBATh PEATMCTUYHOCTH

TOJIYUCHHOTO 3HAUCHUA (I)H3I/ITICCKOI>'I BCIIMYHHBI

pacCrio3HaBaTb HpO6HCMLI, KOTOPBIC MOKHO PCHINTL IPU INOMOIIA
(1)I/I3I/I‘IGCKI/IX MECTOI0B, UCIIOJIB3YS OIMMCAHUEC UCCIICA0BAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATHL IIPABUIIBHOCTH TIOpPSAAKaA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIICHI/II71 " ONBITOB

MPOBOJUTH ONBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SIBICHUN WIH
(bU3MYECKUX CBOMICTB Tell: CAMOCTOATEIBHO COOMPATh YCTAHOBKY M3
n30BITOYHOTO Habopa 0OOPYAOBaHMS, OMUCHIBATH XOJ OIBITA U €T0

pe3ynbTathl, GOPMYIHPOBATH BHIBOABI




1.10

1.11

1.12

MPOBOJIUTH TPU HEOOXOJUMOCTH CEpPHI0 NPSMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HauYeHHe H3MepseMoil BeauuuHbl ((pokycHoe
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTh HCCIIEOBAHHE 3aBHCUMOCTEH (DU3MUECKUX BEIUYHH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TNIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl
MOJIYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(bI/IKOB, ACJIaTh BbIBOJBI 110 pE3YyJIbTaTaM UCCIICAOBAHU

MPOBOANTh  KOCBEHHBIE  U3MEpPEHHS  (PU3MYECKHX  BEJIUYHUH:
IJIAHUPOBaTh ~ W3MEPEHHUs,  COOMpaTh  JKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJHATh W3MEPEHHMs, CIeAys MPeIOKEHHON
WHCTPYKUMHU, BBIYUCIATH 3HAYCHUE BEJIMYMHBI U AHAIM3UPOBATH
MOJIyYEHHbIE pe3yJibTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Ipu pabdoTe cC

1a00paTOPHBIM 000py10BaHHEM

pa3nuyaTh OCHOBHBIE NMPU3HAKK M3YUEHHBIX (U3NYECKUX MOJEIEH:
MaTepualibHas TOYKa, aOCOJMIOTHO TBEPAOE TENO, TOUYCUHBIH
HMCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEINb aToMma,

HYKIIOHHAs MOACIIb aTOMHOTI'O Apa

XapakTepu30BaTh MPHUHLUIBI JACUCTBUS M3YUYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINHCAHMS, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U HEOOXOAMMBIE

(u3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKH M3yYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TEXHOJIOTMYECKHUX MPOIECCOB MPH PEHICHUN y4eOHO-TTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOCHUS N300pakeHHH B IIIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOAUTE TIPUMEPHl (HAXOIUTh HMHQPOPMALHUIO O TPUMEPAX)
MPAKTUYECKOTO  HCIOJIb30BaHUS  (PU3MUECKUX  3HAHUH B
MOBCETHEBHOW KW3HM I oOecrieueHuss O€30MacHOCTH TIPH

oOpameHun ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOWCTBaMH,




1.18

1.19

1.20

1.21

COXpPaHCHUA 3I0pPOBbA U CO6JIIOI[CHI/ISI HOPM 3KOJOIMYCCKOro

MOBE/ICHUS B OKpY XKaIolIel cpene

OCYIIECTBIISITh MOUCK HMH(OpManuu (U3HUECKOTO COJIEpKaHUSA B
cetr IHTEpHET, CaMOCTOATEIHHO (OPMYIIHPYSI TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEICHUS JOCTOBEPHOCTH  IOJIYYEHHOMN
nH(OpMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHUW W JIOTIOJHUTEIHHBIX

HCTOYHHKOB

UCIOJb30BATh IIPU BBHINOJIHEHUM YYEeOHBIX 33JaHUN Hay4HO-
MOMYJIIPHYIO JINTEPATypy (PU3HUECKOTO COJEpIKaHUsl, CIIPaBOYHBIC
MaTepuainbl, pecypcsl cetu MHTepHeT; BiIaneTb NpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYTryro

CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE WH(POpPMAIIUU M3 HECKOJBKHX HCTOYHUKOB (PUIUYECKOTO
CoJiepKaHusl, MyOJIUYHO MPEJICTABIATh PE3YJIbTAaThl IPOESKTHON WU
HCCIIEOBATENIbCKON  NIEATENIbHOCTH, TIPH  OTOM  TPaMOTHO
WCIONIb30BaTh M3YUYEHHBIH TOHSATUHHBIA ammapar U3y4aeMoro
pasznena (pU3MKKH U COMPOBOXKAATH BHICTYIUICHHE TPE3EHTAllUuel C

y4€TOM 0COOEHHOCTEN ay TMTOPUU CBEPCTHUKOB

IIPpH BBIITIOJIHCHUHA y‘Ie6HI>IX IMPOCKTOB U I/ICCHG,I[OBaHI/Iﬁ (1)I/ISI/III€CKI/IX
IIpOLECCOB paACIIPEACIIATH 0053aHHOCTHU B rpynrie B COOTBETCTBUU C
IIOCTAaBJICHHBIMU 3ajgadYaMH, CJICOAUTH 3a BbIIIOJHCHUCM IIJIaHa
I[eﬁCTBHﬁ )51 KOPPECKTUPOBATH €ro, AaICKBATHO OLICHUBATb
COOCTBEHHBINM BKJIaa B JACATCIBHOCTHL TIPYIIIBI, BBICTPAHUBATH
KOMMYHHKAaTHUBHOC B3aHMOHeﬁCTBHC, MMPOSBJIAA T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC

Kon
pa3neia

Kon
JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

duszuka — Hayka O NpUpoAe. SIBiIeHUs NPUPOIBIL.
dusnyeckue SABICHUS: MEXAHUYECKHE, TEILIOBbIE,

QJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBLIC

1.2

@usnueckue BenUUMHBL M3MepeHue pu3MUECKUX
BenmuunH. ®usnyeckue mnpubopsl.  IlorpemrHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

1.5

EcrecTBeHHOHAYYHBI METO/ MMO3HAHMSA: HAOIIOACHUE,
IIOCTaHOBKA HAYYHOI'0 BOIIPOCA, BBIABUKEHUE TUIIOTES,
HKCIIEPUMEHT MO0 IMPOBEpPKE THUIOTE3, OOBSICHEHUE

Ha6n}0naeM0ro SABJICHUSA
Onucanue (I)I/IBI/ILICCKI/IX SIBIICHUI C HOMOIIIBIO MOAEIEH

[TpakTueckue pabOThI:

N3mepenne paccTosiHUN.

N3mepenne 00bEMa )XKUAKOCTH B TBEPOTO Tea.
Onpenenenre pa3MepoB MajbIX TeEl.

N3Mepenne TteMrepatypbl Py MOMOIIU KUIKOCTHOTO

TCPMOMCTpPA U AaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBLIE CBEJJEHN A O CTPOEHNU BEIIECTBA

CTpOGHI/IC BCIICCTBA: ATOMbI U MOJICKYJIbI, UX Pa3MCPHI.

2.1 OnbITEL, JOKa3bIBAIOIIAE  JAUCKPETHOE  CTPOCHHE
BEILIECTBA
JBwxenue wyactul BemiecTBa. CBs3b  CKOPOCTH

2.2 JIBIDKCHMUSI YacTUIl C Temmeparypoil. bpoyHoBckoe
IBIDKEeHUE, TP Py3us

23 B3anmoneicTere 4acTUl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




AI‘pGFaTHBIe COCTOSAHUA BCLICCTBA: CTPOCHUC TIa30B,

KHUAKOCTEH U TBEPABIX (KPUCTAUIMYECKUX) TeIl.

2.4 B3anmoCBsA3b MEXIy CBOMCTBAMHM BEILIECTB B Pa3HbIX
arperaTHeIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM

2.5 OCO0OEeHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
[TpakTuyeckue paboTHI:
Onenka JauaMmerpa aromMa METOAOM psiaoB  (C
UCToJIb30BaHueM (Gotorpaduii).

2.6 OnpiTel MO HAOMIOJEHUIO TEIUIOBOTO PACHIMPEHUS

ra3os.
OnbITH 110 06Hapy>KeHI/IIO ﬂeﬁCTBHH CHJI

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBVDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBUKCHHE
3 Ckopoctb. CpenHsiss CKOpPOCTh NPU HEPABHOMEPHOM
' JIBIKEHUH. Pacd€T myTH 1 BpeMEHU JBUKEHUS
SIBnenue uHepuuu. 3aKOH MHEpLUUU. B3aumoneiicTeue
3.3 TEJ KaK NMPUYMHA U3MEHEHUS CKOPOCTH JBUKEHUS TEJl.
Macca kak Mepa HUHEPTHOCTH Teja
3.4 IInotHocts  BemectBa.  CBA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BbEMA BellleCcTBa
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢
' IIOMOUIBIO AUHAMOMETPA
37 SIBneHue TATOTEHUs U cnia TshkecTH. Cuila TSKeCTH Ha
' Ipyrux mianerax. Bec rena. Hesecomocts
38 Cuna tpenus. TpeHue CKOIBXKEHHS U TPEHHE MOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 CnoxeHne cuil, HampaBJICHHBIX IO OJHON MPSMOM.
' PaBHOpelicTBYIOIIAsA CHIT
3.10 [TpakTuyeckune pabOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBUYKEHUS
(wrapuka B JKUAKOCTH, MOJEIH 3IIEKTPUUYECKOrO
aBTOMOOWIII W Tak panee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbXEHHMA Opycka WIM IIapuka 110
HAKJIOHHOM IulockocTH. OmpeneneHue IUIOTHOCTU
TBEépROoro  Tema.  OmbITHl,  JEMOHCTPHPYOIUE
3aBUCUMOCTh PaCTsDKeHUs (nedopMmarvin) npyKUHbI OT
HOPUIOKEHHON cuibl. ONBITHL, JAEMOHCTPHUPYIOLIUE
3aBHCUMOCTb CUJIbI TPEHMSI CKOJIBKEHUSI OT BEca Tela U

XapakKTepa COIMPHUKaCaArOIUXCs HOBerHOCTeﬁ

dusnuecKue ABICHUS B IPUPOE: IPUMEPHI JBHXKEHUS C
Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

Texnudeckue YCTpOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHU

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

[aBnenue TBEpmoro tena. CrnocoObl yMEHBIIEHUS U
YBEJIMUEHUS AABJICHUS

I[aBJ'IeHI/Ie raza. 3aBHCHUMOCTh JaBJICHHUA Ta3a OT

00BEMa, TeMIiepaTypbl

4.3

4.4

4.5

4.6

Hepe)lal{a JaBJICHHUA TBépI[I)IMI/I TCJIaMU, KXUAKOCTAMU U

razam. 3akoH Ilackams. IIlHeBMaTHUeCKHE MAIIIMHEI

3aBUCUMOCTh  JIaBJE€HUS JKMJIKOCTH OT TIyOHHBI.
I'unpocraTuueckuii  mapajokc. CooOmaromuecs

COCybI. FI/II[paBJ'II/I‘-ICCKI/Ie MCXAaHU3MBI

ATtmochepa 3emnanm u  aTMocepHOE JaBICHHE.
[IpyunHBl CylIECTBOBaHMSI BO3AYLIHOW 00OJI0YKHU
3emun. OnpiT Toppuueinnu. 3aBUCUMOCTh
aTMoc(epHOro JaBj€HHsS OT BBICOTHI HAaJl YpPOBHEM
Mopst

Nsmepenne armochepHoro masieHus. [Ipubopsr st

U3MepeHus: aTMOC(EepHOro aBICHUs

4.7

JleficTBHe KMAKOCTH W ra3a Ha IOTPYKEHHOE B HHX
Teno. BeiTamkuBaromas (apxuMenoBa) cuia. 3aKoH

Apxumena




4.8

IInaBanue Ten. Bo3nyxomnnaBanue

4.9

[TpakTuyeckue paboOTHI:

HccrnenoBanne 3aBUCHMMOCTH Beca Tejla B BOJie OT
00béMa TOTpYXEHHOW B IKHIKOCTH 4YacTH Tela.
OnpeneneHre BBHITAIKUBAIOLIEH CHUJIIbI, JEUCTBYIOIICH
Ha TeJo, MOrpykéHHoe B KuAkocTb. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIIEH
Ha TEJI0 B JKUIAKOCTU, OT Macchl Tella. OIBITHI,
JIEMOHCTPHUPYIOLIME 3aBUCUMOCTh  BBITAJIKHUBAKOUICH
CUJIBI, IEHUCTBYIOIIEN Ha TEJIO B )KUJKOCTH, OT 00bEMA
MOTPY>KEHHOM B AKUIKOCTh YAaCTH Te€Ja U OT IJIOTHOCTH
)kuakoctd.  KoHCTpyupoBaHue — apeomeTpa  WIH
KOHCTPYMpPOBAaHME JIOJKM W  OmpeneneHue  eé

rPy30MO0ABEMHOCTH

4.10

du3nyeckue SABJICHUSA B npupoac: BINAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKUBOM OpraHu3Mm,

MJIaBaHue PhIO

411

TexHuueckue ycTpoicTBa: COOOMIAIOIIMECS COCYBI,
YCTPOMCTBO BOJONPOBOJAA, THUAPABINYECKUHN IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMED, MOPIIHEBON Hacoc,

apeomeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 Mexanudueckas MOIIHOCTh

- [TpocTeie MexXaHW3MBI: pbIYar, OJOK, HaKJIOHHAs

' I10cKOCTh. [IpaBuio paBHOBecHs phlyara

54 [IpumeHeHue paBuia PaBHOBECHS pblyara K OJI0Ky
«3omoroe  mpaBwio»  MmexaHukd. Koadduument

55 MOJIC3HOT0  JEWCTBUS  MEXaHHU3MOB. [Ipocteie
MEXaHHU3MBI B OBITY W TEXHHKE

5.6 [ToTennmanpHast YHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN

5.7 Kunernaeckas sHeprus

58 [Tonnas mexaHuyeckasi SHEprusa. 3aKOH U3MEHEHUS U

COXpPaHCHUMA MEXaHH4YeCKOMH OHCPIUn




5.9

5.10

[TpakTuyeckue paboOTHI:

###Par###Onpeneneaue pabOThl CUJIBI TPEHHS TIPHU
PaBHOMEPHOM JIBUKCHUU TeJla IO TOPU30HTAIBHOMN
nosepxHoctu. lMccnenoBaHue YCIOBUH paBHOBECHS
ppiuara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

HSy‘ICHI/Ie 3dKOHa COXpAaHCHHA MeXaHHYeCKOM OHEPIrun

dusnyeckue SBICHHSI B npupoac: pbHaru B TECJIC

YCJIOBCKAa

5.11

8 KJIACC

Kox Kon
pasnena 3JIeMeHTa

TexHuueckue yCTpOMCTBA: pblUar, MOABUKHBIA U
HEMOJIBWKHBIN OJIOKU, HAKIIOHHAS TJIOCKOCTb, TPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

TETUJIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJsieKyd. OmbITEl, TMOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYJI}IpHOKI/IHeTI/I‘ICCKOﬁ TeOpHUn

Monenu  TBEPAOro, IKUAKOIO M Trazo00pa3zHOro
cocTosHui BemecTBa. Kpucrammyeckue u amopdHble

TCIIa

OOBbsicHEeHHE CBOICTB I'a30B, XKUAKOCTEH U TBEPBIX TEIl
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeopuu
CMmaurBaHue U KallWJUISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cKaTue

6.6

Temneparypa. CBsi3b TemmepaTypbl €O CKOPOCTHIO

TCIIJIOBOT'O ABMXKCHUSA YaCTHUI]




6.7

6.8

6.9

BHyTpeHHsAsT ~ 3Heprus. CriocoObl  M3MEHEHHUs
BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILCHHE

paboThI

Bungnl TeIIoNepelayun: TETUIONPOBOJHOCTD,
KOHBEKIIUS, U3TyUYCHHE
KommuectBo TerioTbl. YAenbHas  TEILUIOEMKOCTH

BeEIlECTBa

6.10

TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE

TEIJI0BOro OajgaHca

6.11

IInaBneune n OTBCPACBAHUC KPpUCTATNIMYCCKUX

BEIECTB. Y AeJIbHAas TEII0TAa ILIaBICHUS

6.12

6.13

[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATyPbl KUTIEHUSI OT aTMOC(EPHOTO

JaBJICHUA

BnaxHocTth BO3JyXa

6.14

6.15

DHeprus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHUS
[Mpunmuner  paboTel  TeruoBbix aBurateneir  KITJ
TEIJIOBOTO JABHUTAaTelNsA. TeIlIOBEIE NBUTAaTEIN U 3alllUTa

OKPYXaroIIel Cpeabl

6.16

3aKOH COXpaHEHWs M TMpEeBpallleHuss HHEPruu B

TCIJIOBBIX ITpOoLIEccax

6.17

[TpakTyeckue paboOTHI:

OnbIThI o 00OHapyXEHHUIO JIEACTBHS CuIll
MOJIEKYJISIPHOTO MTPUTSKEHUS.

OneITHl 10 BBIPAIMBAaHUIO KPHUCTAUIOB ITOBAPEHHOMN
COJIA MJIU caxapa.

OnpIThl 10 HAOMIOACHUIO TEIMJIOBOIO PACIIUPEHHS
ra3oB, KUAKOCTEH U TBEPIBIX TEIL.

Onpeznenenue AaBICHHUS BO3yXa B OaJUIOHE LINPHIIA.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb J1aBICHMS

BO3JIyXa OT €ro 00bEMa U HarpeBaHUs IIH OXJIAKICHHUS.




[IpoBepka rUnOTE3bl JTUHEWHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUJKOCTH B TEPMOMETPUUECKONU TPyOKe OT
TEMIIEpaTypBbl.

HaGmoienne n3MeHeHus BHyTPEHHEH HEPTUH Tela B
pe3yJbTaTe Teruionepeaadyd U padoThl BHEITHUX CHJL.
HccnenoBanue SBJICHUS TerooOMeHa npu
CMELIMBAHUM XOJIOJHOM U rOpsiueid BOJBI.
OmpezeneHue KOJIMYECTBA TEIUIOThI, TOJYUYEHHOTO
BOJIOM MPH TEIMJI000OMEHE C HarpeThiM METATUYECKUM
HUAJTUHIPOM.

Onpenenenue yaelbHON TEIIIOEMKOCTH BEIIECTBA.
Uccnenosanue npouecca ucnapeHus.

Omnpenenenre OTHOCUTENILHON BIAXKHOCTH BO3/IyXa.

OHpeI[CJ'ICHI/Ie YHGHLHOﬁ TCIIJIOTHI IIJIABJICHUA JIbJA.

6.18

6.19

®dusnyeckue SBJICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KaMWUIAPHBIC SIBIICHUS B TIPHUPOJIE,
KPHUCTAILIBI B IpUpo/Ie, n3nydeHue ColHIa, 3aMep3anue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBAa: KalWUISAPbI, MPUMEPHI
MCIOJIb30BaHUsl KPUCTAIIOB, KUAKOCTHBIN TEPMOMETD,
JaTYUK TEeMIepaTyphl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETPHBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCI]Ib BHYTPCHHETO CrOpaHU.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpusanus Tei. [[Ba poaa 3IeKTpUYeCcKuX 3apsioB
B3aumopeiictBue 3apspbkeHHbIX Ten. 3akoH Kynona

7.2 (3aBHCUMOCTh CHJIBI B3aMMOJICHCTBUS 3apSKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TeJIaMu)
DnexTpudeckoe noJie. HanpsxénnocTts

7.3 ANEKTpUYECKOro mojs. [lpuHnmMm  cymnepro3unuu

ANEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)




Hocurenn snexTpuueckux 3apsiioB. DJIEMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs IEKTPUUECKOr0 3apsiaa
- ONEeKTpUYEeCKU  TOK. YCIOBUS  CYLIECTBOBAHMS
' AJIEKTPUYECKOT0 TOKA. MICTOUHMKHN OCTOSHHOIO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTAX U Ta3ax
- Onektpuueckas uenb. Cuiia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
29 CornpoTuBiieHne MMPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa aJ1s yyacTKa e
IlocnenoBarenpHOE ¥ MApaJUIEIbHOE COCIUHEHHUE
7.11
IIPOBOJHUKOB
PaboTa M MOIIHOCTh 3JIEKTPHUUECKOrO0 TOKA. 3aKOH
7.12
Jxoyins — Jlenna
213 DNeKTpUUecKue LEeNu U MOTPEeOUTENH 3JIEKTPUIECKON
. sHepruu B ObITy. KopoTkoe 3ambikaHue
[TocrosiHHBIE MarHUThI. B3anMo1eliCTBHE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnone. MarHuTHOe mosie 3eMJIM M €ro
7.15
3HAYEHHE JUIS )KU3HU Ha 3eMile
216 OmnbiT Opcrena. MarHuTtHOE TOJIE AIEKTPUYECKOTO
. ToKa. [I[puMeHeHne 31IEKTPOMArHUTOB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
217 DIIEKTPOABUTATENb TOCTOSHHOTO TOKA. Mcrionp30Banne
. JJIEKTPOJBUraTeIeH B TEXHUYECKUX YCTPOMCTBAX U HA
TpaHCIIoOpTe
218 Oneitel  ®apanesd.  SIBneHue  2IEKTPOMArHUTHON

unaykuuu. [Ipasumno Jlenna




7.19

7.20

DJIeKTPOreHepaTop. CriocoOsr MOJTyYeHUs
DJIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX UICTOYHHKAX OHEPIUun

[TpakTryeckue paboTHI:

OnbIThI 10 HAOJIIOJCHUIO 3TIEKTPU3ALMH TEJI MHIYKLIHEH
U IIPU COTIPUKOCHOBEHHUH.

HccenenoBanue ACUMCTBUSA DIEKTPUYECKOrO IOJSA HA
IPOBOJIHUKY U JUIJIEKTPUKH.

Cb6opka u mnpoBepka pabOThl 3JIEKTPUUYECKOW LIEMU
IIOCTOSIHHOT'O TOKaA.

W3mepeHue u peryiupoBaHHue CUIIbI TOKA.

M3mepeHue U peryarupoBaHue HANPsHDKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHS pe3ucTopa M
HaIpPsDKEHUS Ha pEe3UCTOpE.

OmnbITHI, JEMOHCTPUPYIOIIHE 3aBHUCHUMOCTh
AIIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €r0
JUIMHBI, TUTOIA/IM TIONIEPEYHOT0 CEYEeHUs] U MaTepuana.
[IpoBepka mpaBWiIa CIOXKEHHUS HaNpsHKEHUH 1pu
MOCJIEZIOBATEIbHOM COEAMHEHUU [JBYX PpE3UCTOPOB.
[TpoBepka npaBuiia i CUIbI TOKA MPHU HapaelbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKA, HUAYLIETO Yepe3 pe3ucTop.
OmnpeneneHre MOIIHOCTH — 3JEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIbI TOKA, UAYLIETO YEPE3 JJAMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenne KII/I narpeBatesns.
Uccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHHe MarHuTHOIO IOJIs
MOCTOSIHHBIX MAarHUTOB TpU HMX OOBEIUHCHUU H
pazaenenuu. MccienoBanue qeiCTBUS AIEKTPUUECKOTO
TOKa Ha MarHuTHYO CTPEJIKY. OnbITHI,

JIEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI




B3aHMOIIeI>’ICTBHSI KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karywke. l3ydeHue
JIEMCTBHUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
Konctpyuposanue u U3y4YeHUE paboThI
3JIEKTPOABUTATEIS. N3mepenne KII
ANIEKTPOJIBUTaTe€IbHON  yCTAaHOBKU.  ONbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
MHAYKIUU: HCCIICIOBAHUE W3MEHECHUN 3HAYCHUS U

HaIlpaBJICHHUA WHAYKIIHUOHHOT'O TOKa

7.21

7.22

dusnueckre SBICHUS B TPUPOAC: DICKTPUUECKUE
SBIICHUST B arMocdepe, dIIEKTPUICCTBO  IKHUBBIX
OpraHU3MOB, MArHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TOJIS TSI KU3HU Ha 3eMJie, TIOJISpHOe

CHAHHUC

TexHuyeckue yCTpONCTBA: 3JEKTPOCKOM, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUHUK NEKTPUUECKON SHEPIHH,
AJIEKTPOOCBETUTENbHBIE TIPUOOPHI, HarpeBaTeIbHBIC
AIEKTPONPUOOPHI (mpuMepsI), BJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, SJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, rEHEPATOP IMOCTOAHHOT'O TOKA

9 KIIACC
Kon
Kox snemenra [TpoBepsieMbIe AIEMEHTHI COIePIKAHUS
paszznena
MEXAHUWUYECKUE SABJIEHUA
8.1 MexaHuueckoe JBIKEHHE. MarepuaibHas TOYKa.
' Cucrema orcuéra
8 8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHIKECHHUS
8.3 PaBHOMEpHOE NPSAMOIMHEHHOE IBUKCHHE
HepaBnomepnoe nipsimonuHeitHoe neuxkenue. Cpeansis
8.4 W MTHOBEHHAs CKOPOCTh Te€ja MpPHU HEPaBHOMEPHOM
JIBUKCHHUH




VYckopenue.  PaBHOYCKOpEHHOE — IPSIMOJIMHEHHOE

8.5
JBUKCHHE
8.6 CBoOoaHoe nmagenue. OneITel [ anunes
PaBHOMepHOe nBHXKEHUE MO OKpykHOCTH. [lepuon u
8.7 gacTtoTa oOpameHus. JInHeitHas ¥ yriioBasi CKOPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHHE
8.8 [TepBerit 3akoH HproToHa
8.9 BTtopoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTona
8.11 [TpuHIMIT CynIEeprIoO3uUU CUJT
8.12 Cuita ynpyroctu. 3akoH ['yka
813 Cuna TpeHHUs: CHIa TPEHUS CKOJIBKECHUS, CHIIa TPEHHS
' MIOKOS, IPYTHE BUBI TPEHUS
- Cuna TSDKECTH W 3aKOH BCEMHPHOIO TATOTEHUS.
' YckopeHnue cBOOOIHOTO MaICHUS
315 IBwxenne r1iaHer Bokpyr Connuma.  IlepBas
' KOCMHYECKasi CKOPOCTh. HeBecOMOCTh 1 meperpy3ku
PaBHOBecue MartepuanbHOM TOYKH. AOCONIOTHO
8.16 .
TBEP0E TEJIO
817 PaBHOBecue TBEPAOro Tena € 3aKPEIIEHHOM OChIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynec Tena. U3menenue ummynbca. IMImyasce cuitsl
8.19 3aKOH COXPaHCHHS UMITYJIbCA
8.20 PeakTuBHOE ABHKEHIE
8.21 Mexanunueckasi paboTa U MOITHOCTb
8 92 Pabora cun TsDKeCTH, ymnpyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
893 [lorennmanpHasi DJHEPTUsi Tela, TMOMHATOTO HaJ
' MOBEPXHOCTHIO 3eMITH
8.24 [ToTeHumanpHas 3HEPTUsL CKATON IPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOMH
8.25
SHEPrUu
8.26 3aKOH COXpaHEHUsI MEXaHMYECKOW YHEPTUU




8.27

[IpakTuueckue padbOTHI:

OmnpeneneHue cpeHEH CKOPOCTH CKOJIBLKEHUS OpycKa
WIM JIBUKCHUS IIApHKA 10 HAKJIOHHOW IUIOCKOCTH.
OmnpenencHue yCKOPEHUs Tella MPU PaBHOYCKOPECHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IPHU
PaBHOYCKOPCHHOM  JBM)KCHHM  0€3  HadaJbHOU
CKOpOCTH.

IIpoBepka THUIIOTE3BI: €CIIM TMPH PAaBHOYCKOPECHHOM
JIBMOKEHUHM 0€3 Ha4aJbHOW CKOPOCTH MYTH OTHOCSTCS
KaK psJiI HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHHU OJINHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI  TPCHHUS
CKOJIBXKCHUSI OT CHJIbI HOPMAaJbHOTO JaBJICHUS.
Omnpenenenne Kod(pPUIMEHTa TPEHUS CKOIBKCHUS.
OmnpenencHue XECTKOCTH TPYKUHBL OrmpenereHue
paboOTHI CHJIBI TPEHHS MPH PABHOMEPHOM JIBHXKCHUHU
TeJia I0 TOPU3OHTANIbHOW MoBepXHOCTU. OnpeieseHne
pabOThl CHIIBI YIPYrOCTH TPH MOaBEME TIpy3a C
WCIIOJIb30BAHUEM  HETOJBW)KHOTO U IOJIBHYKHOTO

OJIOKOB

8.28

dusndyeckue SBICHUS B npupoac: MpUInBbI U OTJIMBBEI,
JABMXKCHHUC IIJIAHET Conaeynoin CUCTCMBbI, PCAKTUBHOC

JABUXCHUC )KHUBBIX OPraHU3MOB

8.29

MEXAHHUYEC

TexHuyeckue yCTpOWCTBA: CHUJOMETP, JATYUKHU

TIOJIOKCHUS, PACCTOSIHUA U YCKOPCHUSA, PAKCTHI

KME KOJIEFAHUA 1 BOJIHBI

9.1

Komnebarennuoe JBIKEHHE. OcHOBHEIE
XapaKTepUCTHKU  KOJIe0aHWl: MepuoJ, dacroTa,

aMIUIUTY1a

9.2

MaremMatnueckuii M NOPYXUHHBIM ~ MasTHHKMU.
[IpeBpamienne  3Heprud  Npu  KojeOaTeaTbHOM

JABHXCHHUU

9.3

3aryxaromue koyie0aHus. BeiHYXIeHHbIE KOJeOaHusI.

Pesonanc




9.4

Mexanndeckrue BoOdHBL. CBOHCTBA MEXaHHYECKHX
BOoJH. [IponosibHBIE W mOmNepeyYHble BOJIHBL. J[nnMHA
BOJIHBI u CKOpOCTb et pacrnpoCcTpaHECHHUS.
MexaHu4eckue BOJIHbI B TBEPJIOM TEJI€, CEHCMHUYECKHUE

BOJIHBI

9.5

3ByK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WnudpasByk u yabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHue 4YacToTbl M Iepuoja KojiebaHui
MaTeMaTHYECKOTO MasiTHUKA.

OmnpeneneHue 4YacToThl M Iepuoja KojiebaHui
MPY>XKHHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TIepHOJAa KOJIeOaHUIt
MOJIBEIIEHHOTO K HHUTH TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH TIEpHOJAa KOJIeOaHUIt
MPY)KMHHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka
HE3aBUCUMOCTH  Iepuoja  KojebaHuil  rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyxunbl. V3MepeHune ycKopeHHs CBOOOIHOIO

nagcHus

9.8

9.9

du3nyecKue SIBJICHUS B IIPUPOJAE: BOCIPUATHE 3BYKOB
JKUBOTHBIMH, 3E€MJICTPSACEHUE, CEMCMUYECKUE BOJIHBI,

IyHaMH, 3XO

Texnuueckue YCTPOﬁCTBaI 9XO0JIOT, HCIIOJIb30BAHUC

yJIbTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHUuTHOE MoJie. DJIEKTPOMArHUTHBIE BOJHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ikana 31€KTPOMarHUTHBIX BOJIH
10 10.3 DnekTpoMarauTHas mpupoaa ceera. CKOpocTh cBeTa.
' BoiHOBBIE CBOCTBA CBETA
[IpakTuyeckue pabOTHI:
10.4 N3yuenne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C

MTOMOIIBI0 MOOUITBHOTO TenedoHa




11

du3nyeckue SBICHHUS B TPUPOJE: OMOJIOTHYECKOe
10.5 JNEUCTBUE  BHJAMMOTO,  YJIbTPa(pHUOIETOBOTO U
PEHTT€HOBCKOT'O U3JIyYEHUN
106 Texuuueckue YCTpOWCTBA! HCIIOJIb30BaHUE
' 3IEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBGIE SBJIEHUA
11.1 JlyueBast Mmozienb cBeta. MIcTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHHe CBeTa
s Otpaxxenne cBera. [lmockoe 3epkano. 3akoH
' OTpakeHUsI CBETa
114 [Ipenomiienne cBeta. 3aKOH NPETOMIICHUS CBETA.
' [ToytHOE BHYTpPEHHEE OTPAKCHHE CBETA
11.5 JIunza. Xop jtyyen B JIMH3E
116 OnTuueckast cucrema (oroarmapara, MEKPOCKOIIa U
' TeJecKoIa
117 I'maz kak onTudeckass cuctema. bIU30pyKOCTh H
' JATbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B criekTp. OnbiTel HploTOHA.
' CrnoxeHue CIeKTPaIbHBIX IIBETOB. Jlucepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanne  3aBUCUMOCTH  YIWIa  OTPaKEHHUS
CBETOBOTO JTIy4a OT YIJIa TIaJCHHSI.
N3yyenne xapakTepuUCTHK W300pakKeHHs MpeaAMeTa B
TUTOCKOM 3€pKajie.
HccnenoBanue 3aBUCUMOCTH  yria MPEIOMIICHUS
CBETOBOT'O JIy4a OT yTJja MaJeH!s Ha TPaHUIIE «BO3TYX
11.9 — CTEKJIO».
[Tonyuenne n3o00pakeHU ¢ MOMOIIBI0 coOMparomen
JIH3BI.
Omnpenenenrne GOKYCHOTO PACCTOSHUS M ONTHYCCKOMN
CHJIBI COOMPAIOLICH JTMH3HI.
OnBITHI 1O PA3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OneITEl IO BOCHPHATHIO I[BETAa MPEIMETOB NPU HX
HaOII0JICHUN Yepe3 IIBETOBbIC (PUITHTPHI
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dusnueckue SBICHUS B npupoac: 3aTMCHUA COJIHLIa n

11.10 JlyHbl, 11BeTa TeJ, ONTHYECKUE SBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
1111 TexHuyeckue  yCTpOMCTBA: OYKH,  IIEPUCKOIL,
' (doToanmnapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA
191 OmneiTel Pesepdopna u mianerapHas Mojenb aToMa.
' Mogens aroma bopa
192 Hcnyckanue u morjonieHne cBerta aToMoM. KBaHTHI
' JluneiuaTpie CEKTPHI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- u raMMa-u3IydeHHs
124 Crpoenne aromHoro szapa. HyximoHHas Mopenb
' aTOMHOTO sijipa. M3oTomsl
s PanuoakTtuBHbIe npeBpamenus. [lepuon nomypacnana
' ATOMHBIX SI7IEp
126 SnepHble peakuuu. 3aKOHBI COXPaHEHUS 3apsSI0BOTO U
' MaccoBOT'0 YHCEN
DHeprus CBs3M aTOMHBIX sigep. CBs3b MacCel U
12.7
SHEPTUU
128 Peakuuu cunTe3a u geneHust sjep. McTouHukH
' sHeprun CoJiHIIA U 3BE3]T
129 Snepnas osHepretuka. JlelicTBHE paguOaKTHUBHBIX
' M3ITy4YeHUH Ha )KUBBIE OPTaHU3MBbI
[IpakTudeckue pabOTHI:
HaOmrofeHne CIUIOMIHBIX W JIMHEWYAThIX CHEKTPOB
W3ITy4eHUSI.
12.10
HccnenoBanme TpeKOB: U3MEPEHNUE YHEPTUU YACTHIIBI
10 TOPMO3HOMY yTH (110 (hoTOrpadusm).
W3mepeHne paanoakTHBHOTO GoHA
®dusznyeckue SBICHHUS B MNPHUPOJEC: €CTECTBEHHBIN
paarOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 PaIuOaKTUBHOE H3JIyYEHUE TMPUPOJHBIX MHUHEPAJIOB,

JICCTBUE PAaJUOAKTUBHBIX H3JIy4YCHUH Ha OPraHHU3M

YCI0BCKa




1212 Texuuueckue YCTpOKCTBA: CIIEKTPOCKOII,

WHIUBUAYATbHBIN 103UMETp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0a30BOr0 yPOBHSI OCBOEHHSI OCHOBHO# 00pa30oBaTe/iLHOI
NporpaMMbl OCHOBHOI0 0011ero odpasopanust Ha ocHose PI'OC

Ilonnmanue ponu (QU3MKM B  HAy4HOM KapTHHE  MUDA;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [TI03HABAEMOCTH SIBJIEHUH MPUPOJBI, O POJIU SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeid poiu (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOTuil, 00 3BOJIOLUU
(GU3NYECKUX 3HAHUN M UX POJIM B LIEJIOCTHOH €CTEeCTBEHHOHAYYHON
KapTHMHE MHpa, O BKJIAJEC POCCHUMCKMX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBMKEHMH Kak
crocobe CyIIeCTBOBaHMSI MaTepuu, OO0 aTOMHO-MOJIEKYJISIPHOI
TEOPUM CTPOEHHs BEIECTBAa, O (U3NYECKOH CYUIHOCTH SBJICHUM
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIIIOBBIX, OJCKTPOMArHUTHBIX H
KBAaHTOBBIX); YMEHHE pa3iInyaTh SBJICHUS II0 OIMUCAaHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIHUX
JTaHHOE (U3UUECKOE SIBJICHHE; YMEHHE paclio3HaBaThb MPOSBICHHE
HU3YYCHHBIX (1)H31/I‘-IGCKI/IX SIBIICHUH B OKpYy»XKaromeM MHPE, BBIACIIAAL

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Bnagenue ocHOBaMM MOHSATUWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U MCIOJIB30BAHHUE UX JUJIS pelleHHs y4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WUYECKUE SBICHHS M

IIpOLECChI, UCITIOJIB3Y (I)yHI[aMCHTaJ'IBHBIe N OMIIMPUICCKHUEC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBAa Tel H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3YA (bHSquCKI/Ie BCJIIMYHHBI

Bnanenne ocHOBaMHM METOZOB HAy4HOTO ITO3HAHUS C Y4ETOM
coOuroIeHHst TpaBuiI 0€30MacHOro TpyAa: HabroAeHNue PU3HUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U3 JTaHHOTrOo Habopa 00OpyJ0BaHUS IO HHCTPYKIMHU, ONUCHIBATH X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, (HOPMYIHPOBATH BHIBOKI;
IIPOBEICHUE TIPSAMBIX M KOCBEHHBIX H3MEpEHUl (U3NUECKuX
BEJIIMYUH: yMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbHO
coOupaTh AKCIEPUMEHTAIbHYI0 YCTAaHOBKY II0 MHCTPYKIHH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ynbTarthl ¢ y4€TOM 3aJaHHOM IOTPEIIHOCTH PEe3YJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIEPUMEHTAIBHBIX HCCIIEI0BaHUM;
CaMOCTOSITENIbHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY U
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKUUH, IPEACTABIATH
MOJTyYSHHBIE 3aBUCUMOCTH (D)M3WYECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKOB, y4YUTBHIBaTh IOTPEIIHOCTH, JelaTb BBIBOJIBI IO

pe3ysbTaTtaM UCCIIEI0BAHUS

[lonnManue  XapakTepHBIX CBOWCTB  (DU3MYECKHX  MOJENeH
(MarepuanbHas TOuka, abCOIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, XKUJAKOCTEH M TBEPABIX TeJ, IUIAHETApHAs MOJEIb aToMa,
HYKJIOHHasi MOJIeJIb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX JUIS

00BsICHEHUS PU3NYECKUX ITPOLIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyaluil IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBSCHEHHE C ONOpOW Ha MH3YYEHHBIE CBOICTBa
(bu3nueckux sBICHUN, (U3NYECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U

MOJIEIN

YMenne pemath pacu€THble 3amaun (Ha 6aze 2 — 3 ypaBHEHHN),
UCTIONB3Yysl 3aKOHBI U (OPMYIBI, CBS3BIBAIOIINE (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC€ YCJIOBHEC 3alayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATh 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE JTsI €€ PEIIeHUs, UCTIOJIH30BaTh CIIPABOYHBIE JTAHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAIUCTUYHOCTL IIOJTYYCHHOI'O
3HaueHUs (PU3NUECKON BETNYUHBI; YMEHHE ONPEACIATh Pa3MEPHOCTh

(bu3n4ecKoil BETMUNHBI, TOJyYEHHON MPU PEIICHUH 3a/1a4u




YMeHHne XapakTepus3oBaTh MPUHIMUIIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX MTPOLIECCOB MO UX OMUCAHUIO, UCITIONb3Ys 3HAHUS O
CBOMcTBax (U3MUYECKUX SIBICHUH U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBaMHU, COXpPAHEHHUsS 370pOBbsi M COOJIOACHHS HOPM
HKOJIOTUYECKOTO IOBENEHUS B OKpPY)KAIOLIEH cpeze; MOHWMaHHe
HEOOXOAMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OmnpIT momcka, MpeoOpa3oBaHMsl W TPEICTABICHUS HHGOpMAINN
(U3MYECKOr0 CO/EpKaHUs C HCIOJIb30BaHUEM HH(pOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHi; yMEHHE OLIEHUBATh JOCTOBEPHOCTh
MOJy4YeHHON HMH(pOpPMAallMM Ha OCHOBE HMEIOIIMXCS 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB; YMEHHE HCIOJb30BaTh  IpPHU
BBINOJIHEHUH YYEOHBIX 3aJJaHUi HAy4YHO-TIOMYJSIPHYIO JIUTEpaTypy
(bu3MYECKOTo Cco/epKaHMsl, CIPABOYHBIE MAaTEpPHAJIbI, PECYPChI CETU
WntepHer; BnageHue 0a30BBIMH HaBBIKAMHU  NPEOOpa3OBaHUS
nH(poOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYIyl0; YMEHHUE
co3/1aBaThb COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBHKeHuEe. MarepuanpHas Touka. Cucrema oTrcyéra.
' OTHOCUTENBHOCTD ABHKEHUS
PaBHoMepHOE 1 HepaBHOMepHOE aBUkeHHe. CpeaHss ckopocTs. Popmyna ams
1.2 BBIYKCJICHUS CpeHeH ckopocTu: V = Sft
PaBHOMepHOE MpsMONUHEITHOE IBM)KEHUE. 3aBUCUMOCTh KOOPJIUHATHI Tea OT
BPEMEHH B CIIy4ae paBHOMEPHOT'O IPSIMOJIMHEUHOIO JIBUKCHHUSL:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BPEMEHHU Ui TMPOEKIMH CKOPOCTU, MPOEKLIUU
IepeMENIeHUs, IyTH, KOOPAWHATBI IIPH PABHOMEPHOM IPSMOJIMHEHHOM
JIBYKEHUH
3aBUCUMOCTh KOOPJMHATBHI Tella OT BPEMEHH B CIy4dae PaBHOYCKOPEHHOIO
HpﬂMOJII/IHCfIHOFO JABMOKCHUA:
2
S)= Vo, * 1+
2
@opMyIbl U MPOEKIMU TMEePEMELICHUs, MPOEKLUUU CKOPOCTH M MPOCKIUH
YCKOPEHUS MPU PABHOYCKOPEHHOM MPSMOJIUHEHOM JIBUKECHUU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM Ui MPOEKIUH YCKOPEHHs, MPOEKIUU
CKOPOCTH, IIPOEKLIHH IIEPEMEIIEHNUA, KOOPIWHATHI IIPH PaBHOYCKOPEHHOM
HpHMOHHHefIHOM ABHUKCHUHN
CBobonnoe nanenue. opMyJibl, OMHUCHIBAIOIINE CBOOOIHOE MAICHHUE Teja 0
15 BEpTUKAIM (IBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTEIHHO TMOBEPXHOCTH
3emin). ['paduku 3aBHCUMOCTH OT BpPEMEHH JS MPOCKIUH YCKOPEHUS,




MIPOCKOHUU CKOPOCTU W KOOPAWHATHI IIpU CBOGOI[HOM naaCHuM TCjaa II0

BEPTHUKAIU
CKopocTh paBHOMEPHOTO [BIKEHHUS Tela MO OKpy>KHOcTU. Hampasnenue
CKOpPOCTH.

®opmyna A BBIUUCICHHUS] CKOPOCTU Yepe3 PaJuyC OKPYKHOCTH U MEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOC YCKOpPCHHE. HaHpaBJIeHI/Ie OCHTPOCTPEMHUTCIILHOI'O

1.6 yckopeHus. @opMyiia Uil BBIYACIECHUS YCKOPEHUS:
2
a. - L
"R
dopmyiia, cBA3BIBAIOLIAS IEPUOJL U YACTOTY OOpaIlleHUs:
V= 1
T
Macca. [InotHocTs Bemecta. @opmyiia A BBIYUCICHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusndeckas BenuyrHa. CloxxeHue cui
1.9 SBnenue unepuuu. Ilepssiii 3axkoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpA CHIIBbL, JEHCTBYOIIEN
Ha TeJIo
B3anmoperictue ten. Tperuii 3akon HeroTona:
1.11 F 21 = _‘Fl—>2
112 Tpenue nokos u TpeHue ckoibxkeHus. Gopmyiia st BBIYUCIECHUS MOLYJIS CUIIBI

TPEHUSA CKOJIBXKCHUSA:




Hedbopmarus Tema. Ympyrue u Heynpyrue naedopmainuu. 3aKOoH YIPYroi

nedopmaruu (3axoH ['yka):

1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
My -4
F=Gg.—L1 2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaIeHHUS.
1.14
dopmyna A BEIYUCICHUS CHIIBI TSHKECTH BOJM3W MoBepxHOCTH 3emun: F =
mg.
Jemwxenue mnanet Bokpyr Comnna. [lepBas kocMuueckasi CKOpOCTb.
HesecomocTs 1 neperpysku
Nmmynbe Tena — BekTopHas pu3nyecKasi BeIUYUHA.
1.15 p=mi
Nmnynse cucremsl Ten. M3Menenne nmnysbea. IMmynbe cuibl
3aKOH COXpaHEHUsl UMITyJIbCa 17151 3AMKHYTOM CHCTEMBI TEN:
1.16 P=myuy +mi Uy =const
PeakTnBHOE IBMKEHIE
Mexanundeckas padota. @opmyra aJisi BEIYUCICHUS paOOThI CUJIBI:
A=Fsoos0
MexaHndeckasi MOIIIHOCTb:
1.17
A
N==
I
Kunernueckas n noreHuuanbHas sHeprus. opmyna a1 BBIYUCICHUS
KUHETUYECKON DHEPIUH:
1.18




TeopeMa 0 kuHeTHUeCKOU dHeprun. PopmyIia 1 BEIYMCICHUS
IIOTCHLIAAJIbHON YHEPTUH TeJa, OIAHATOTO

HaJ 3eMIISH:

E,= mgh

Mexanudeckas SHEpIUsL:

E=E;+E p
1.19 .
3aKOH COXpaHEHUs1 MEXaHUYeCKOH 3Heprun. @opmyia sl 3aKOHA
COXpaHEHHUsI MEXaHWYECKON YHEPTUU B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKON SHEPTUU IPU HATTMYUU CUIIbI TPEHHUSL.
[IpocTblie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKHU.
Poraar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M,+..=0
1.20
[TonBwxHbIHM 1 HenoABWXKHBIN 0110ku. KIT/] mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiienune TBEpIOTO TENA.
®opMyna 1751 BBIYUCICHUS IaBJICHHS TBEPAOIO Tena:
p- F
Eh
191 HaBnenue raza. ATMocdepHoe JaBieHuE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
®dopmyra 7151 BBIYHCICHHS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Pm,
1.22 3axon [lackans. ['mapaBandeckuii mpecc
3akon Apxumena. dopmyna myis onpeneneHHs BBITAJIKUBAIOMIEH CHIIBI,
1.23 JEUCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WIH ras:

F_&m. =pgv




Ycaopue miapanus tena. [lnapanue CYJO0B 1 BO3QYXOILJIABAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYZa, NEpUOJ M dYacToTa KoJeOaHui.

®dopmya, CBSI3bIBAIONIAS YACTOTY U MEPHUO] KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMaTtnueckuii UM IpyKMHHBIA MasTHUKM. [IpeBpaimeHue sHepruu Inpu

Ko0J1e0aTeIbHOM JIBIKEHUHU
3aryxaromue kojaebanus. BeinyxeHHbie konebanus. Pezonanc

MexaHuuecKrue BOJIHBI. HpOI[OJ'IBHLIe H IIOIICPCUYHBLIC BOJIHLI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpPOCTPAHECHUS BOJIHBI:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByX cpenl. MHDpa3ByK U yIbTpa3ByK

1.29

IIpakmuyeckue pabomul

N3mepenne cpeaHel MIOTHOCTH BEIIECTBA; ApXUMEAOBOM CHUIIBI; KECTKOCTH
NPYXUHBI, KOA(PUIMEHTa TPEHUS CKOJIBXKEHUS; pabOThl CUIIbI TPEHUS, CUIIbI
YIOPYTOCTH; CPEIHEN CKOPOCTU JBUKEHHS OpycKa 10 HaKJIOHHOM MJIOCKOCTH;
YCKOpeHHUs1 Opycka IMpH IBHKEHUU 1O HAKIOHHON IIOCKOCTH; YacTOThI M
nepuoja KojebaHWi MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
Kosie0aHU MPY>KUHHOT'O MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIETO Ha pblyar;
paboThl CHIIBI YOPYTOCTH IMpPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUIKHOIO
6110Ka; pabOTHI CUJIBI YIPYTOCTH IPU MOABEME Ipy3a C MOMOILBIO OIBHKHOTO
0J10Ka.

HccnenoBanne 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOrpyKEHHOH
YacTH TeJa U OT IJIOTHOCTH ’KMJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI
OT MAacChl TeJIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JTABJIEHUS U
OT pojia TOBEPXHOCTH; CHJIbI yIIPYTOCTH, BO3HUKAOIIEH B IIPY>KUHE, OT CTETIEHU
nedopManuu Npy>KUHBI; YCKOPEHUs: OpycKa OT yTJia HaKJIOHA HalpaBIIsSOLIeH;
nepuoja (4acToThbl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpUOJia
Kosie0aHUH MPY>KUHHOTO MasiTHUKAa OT MacChl rpy3a U KECTKOCTU MPYKHUHBI,
HCCIIeIOBaHNE HE3aBUCUMOCTH INepHoja KoJeOaHUI HUTAHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka yciaoBus paBHOBECHSI ppluara

1.30

Dusuueckue s6l1EHUA 8 npupode.‘ NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOpPOCTSIMM B JKMBOH 1 HEKMBOU MPUPOJAE, ACUCTBUE CUIIbI TPEHUS B IPUPO/IE




U TEXHUKE, MPUJIUBBI U OTIUBBI, ABMWXKeHUE IIaHeT CONMHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE HKUBBIX OPraHU3MOB, PhlUary B TEJIE YEIOBEKA, BIUSIHUE
aTMoc(epHOro NaBJeHHUS Ha JKUBOW OpPraHW3M, IUIaBaHHUE PBIO, BOCIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJICTPSICEHUE, CEHCMUYECKHUE BOJIHBI, IIyHAMH, 9XO

Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKHU TOJIOKEHHS, PACCTOSIHUSA U
YCKOPEHUS, TUHAMOMETp, MOJIIUIHUKH, PAKEThbl, pbluar, MOABUXHBIA U

HCHOI[BPI)KHBIIZ 6J'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIE MEXAaHNU3MbI B 6HTy,

L3l cooOmIarnImecs cocybl, yCTPOHCTBO BOJOIPOBOAA, IHMIPABINYECKUN Tpecc,
MaHoOMeTp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HAacoc, apeoMeTp, 3XOJoT,
HCII0JIb30BAaHUE YJIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUH  CTPOEHUs

2.1 BellecTBa. Mojenu TBEPAOT0, JKUAKOTO U ra3000pa3HOro COCTOSIHUMN BEIIECTBA.
Kpucranmmueckue u amopdHbIe Tena

55 JiBmkeHne uyactul BeniecTBa. CBA3b CKOPOCTH JBMXKECHMSI 4acTUL C

' Temneparypoil. bpoyHoBckoe nBukenue, nuddysus

2.3 CMaunBaHue U KalWUISIPHbIE SIBIECHUS

2.4 TenioBoe paciimpeHue u cxxarue

2.5 TemoBoe paBHOBeCHE

26 Buyrtpennss sneprus. PaGora u Ttemsonepenaya kKak crocoObl M3MEHEHUs

' BHYTPEHHEH YHEPTUH

2.7 Bunel Tennonepenayn: TEMIONPOBOIHOCTD, KOHBEKLINSA, NU3ITyUYEHUE
HarpeBanne wu oxnaxzaenue ten. KoauuecTtBo TemyioTsl. Y enbHas
TEMJI0EMKOCTD:

2.8

O=an(t,—1)
3aKOH COXpaHEHMsI PHEPTUU B TEIUIOBBIX MPOIECCAX. YpPaBHEHUE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenune m koHaeHcauus. M3MmeHeHHe BHYTpEHHEW SHEPrUU B IMPOLECCE
210 uUCHapeHus M KoHAeHcauuu. KumeHuwe KuakocTu. VYaenbHas TemioTa

napoo6OpazoBanus: L = Q/m




2.11

BnaxnocTe BO3ayXxa

2.12

[InaBnenue wu Kpucraumsauusa. M3MeHeHHE BHYTPEHHEH OHEPIMM IIpU

IUIaBJICHUU U KpUCTaJIJIM3allvu. yI[eJ'IBHaﬂ TCIJIOTA IIJIaBJICHUA:

2.13

BHyTpeHHsAs DSHeprus CropaHus TOIUIMBA. YJAENbHAs TEIUIOTa CrOPAHMS

toruBa: g = Q/m

2.14

[Ipunnuns! padots! Temnosbix aurareneil. KIT/[ rerniosoro asurarens

2.15

2.16

2.17

IIpaxmuueckue pabomul

N3mepenue yaenbHOM TEINIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYECTBA
TEIUIOTHI, TMOJyYEHHOTO BOJOM KOMHATHOM TeMIiieparypbl (UKCHUPOBAHHON
MAacChl, B KOTOPYIO OIYIIEH HAarpeTblid LIUIMHAP; KOJWYECTBA TEIUIOTHI,
OT/IaHHOT'O0 HAarpeThiM LMJIMHAPOM, MOCIE OIYCKAHMS €ro B BOAY KOMHATHOMN
TEMIEPaTypbl; OTHOCUTEIBHOW BIAXHOCTH BO3AYyXa; YIEIbHOMW TEIUIOTHI
IJ1aBjieHusl Jipaa. lMccnenoBaHne W3MEHEHMS TeMmepaTypbl BOJABL  IIPU
Pa3IUYHBIX YCIOBUSX; SIBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUU XOJOJHON U

l"OpH‘ICfI BOJBI; IpoHecCa UCIIapCHUA

DQusuueckue a61eHUs 68 npupode. TOBEPXHOCTHOE HATSKEHHE M KallWIIJISIPHbIE
SIBJIIGHUSL B IPUPOJIE, KPUCTAJUIbI B NpUpoe, n3nydenue ColHIa, 3aMep3aHue

BO/I0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHuE pOChl, TYMaHa, HHEsl, CHera

Texnuueckue ycmpoﬁcmea.‘ KanmuJIsIphbI, IIPUMCEPBI HUCIIOJIB30BaHUA
KpuCTaJlJIoB, )KI/I)IKOCTHBIﬁ TEPMOMCETP, JATUUK TEMIICPATYPhI, TEPMOC, CUCTEMA
OTOIUICHUA JOMOB, TUT'POMCTPBI, IICUXPOMETP, IMapoBasd Typ6I/IHa, JABUTaTCIIb

BHYTPEHHETO CrOpaHUs

OJIEKTPOMATI'HUTHBIE ABJIEHUA

3.1

Onektpusanus Ten. /[Ba BU1a SIEKTPUUECKUX 3apsiioB

3.2
3.3

B3aumonericTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKkoH COXPAHCHUSA IJICKTPUICCKOI'0 3apdaa

3.4

Onextpuueckoe mnoine. Hanpsx€HHocTh anekTpudeckoro mnons. I[IpuHiun

CYTIEPIO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsaoB. JleMCTBHE 3JIEKTPUYECKOTO TMOJs Ha

JJIEKTpUYECKUe 3apAabl. [IpOBOOHUKY U TUIIEKTPUKH




[TocTostHHBIN AneKTpUUeCcKui TOK. JlelcTBHS AneKTpruieckoro Toka. Cusa Toka.

Hanpsixenue.
3.6 I =q/t,U=A/
DIIEKTPUYECKOE CONPOTUBIIEHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma st yuactka snekTpudeckoi nemu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE POBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenpHOE COEIMHEHNUE TPOBOJHUKOB PABHOT'O CONPOTUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CMmenianHble COEJUHEHUS IPOBOIHUKOB
Pabota u momHOCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenna:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHUTHOE MOJ€ MPSMOTO NPOBOJHUKA C TOKOM. JIlnHum
MarHUTHON WHAYKITUU
313 MarauTHOE T1OJIe TMOCTOSHHOTO MAarHuta. B3amMoaencTBHE TOCTOSHHBIX
MarHuTOB
3.14 JleiicTBre MarHUTHOT'O NOJISl HA POBOJHUK C TOKOM
3.15 OneiTel Dapanes. SBnenHue 3nekTpoMarHuTHON MHAyKUuu. [Ipasuino Jlenna
IIpaxmuueckue pabomul
W3mepenue  3IEKTPUUYECKOTO  CONPOTHUBIIEHHUS  PE3MCTOPA;  MOLIHOCTU
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

I/ICCHCHOBaHI/Ie 3aBUCUMOCTHU CHJIBI TOK4, BO3HHUKAOOICTO B IPOBOIHHKCE

(pe3ucTopsl, IaMIouKa), OT HAMpsHKEHUS Ha KOHIaX MPOBOJHUKA; 3aBUCIMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IIPOBOIHUKA, TUIOIIAIU €T0 [TOIEPEYHOI0 CEYEHUS U
YIIeIIbHOT'O CONPOTUBIICHUS.

[IpoBepka npaBmiia i 3JIEKTPUUECKOTO HANPSKEHUS IPU NOCIEA0BATEIbHOM
COEJMHEHUH IPOBOAHUKOB; MpPaBUIA Ui CHJIbl 3JIEKTPHUUECKOro TOKa IpH

NapajuieIbHOM COEAMHEHNH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue A6IeHUs 8 npupode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Ipeii( MOTFOCOB,
POJIb MArHUTHOTO TOJIS IS KU3HHU HA 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEoCTar,
CUETYMK  DJCKTPUYECKOH DHEPIUH, DIIEKTPOOCBETHTEIbHBIE  PUOOPHI,

3.18 HarpeBaTelbHbIe AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKUE
MPEIOXPAaHUTEIH, SJICKTPOMArHHUT, JJICKTPOIBHUraTelb IMOCTOSHHOTO TOKa,
TeHePaTop MOCTOSHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlydeBast Mmojenb cBeta. [IpsMouHeHOE pacipoCTpaHeHHE CBETa

3.21 3aKkoH oTpaxeHus ceera. [lockoe 3epkaio

3.22 IIpenomiienne cBeTa. 3aKOH MPEIOMIICHHSI CBETA

3.23 Hucnepcus ceera

324 JIunza. Xon nydeii B nuH3e. DOoKycHOE paccTosiHUE TUH3bI. OnTHYecKas cuia

' aum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onruueckue mpuOopbI
Ipaxmuueckue pabomul
#H##Par###lI3mMepenne ONTUYECKON CHUITBI coOMparomel JHH3BI, (HOKYCHOTO
paccTosiHus coOMparolei JIMH3HI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MPEAMETa
1 M300paXKeHHs, KOTIa IPEMET PACIOJIOKEH B IBOWHOM (hOKyce), ToKa3aTess

3.26 IIPEJIOMJIEHHUS CTEKIIA.
#i##Par###lccnenoBanre CBONWCTBA M300paKEHHUS, MOTYUYEHHOTO C TTOMOIIBIO
coOuparomield TUH3bI; U3MEHEHUS! (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCHMOCTH yTJIa MPEIOMIICHHUS CBETOBOTO JIyda OT yIJia MajeHus Ha
TpaHUIE «BO3IyX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupode: 3atrmenuss Connna u JlyHbl, 1Bera Teul,

' ONITHUYECKHUE sBJICHUS B aTMOochepe (1iBeT Heba, pedpakius, pamgyra, MUPax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEPUCKON, (HOTOAINIAPAT, ONTUYCCKHE

CBETOBObI




4 KBAHTOBUBGIE SABJIEHU A
a1 PamnoaktuBHOCTE. Aba-, Oera-, raMMma-usnydenus. Peakuuu ansda-u Oeta-
' pacmana
42 OmnbiTel Pesepdopna mo paccesHuro anbda-yactunl. [lnanerapHas Mopeib
' aToma
4.3 CoctaB aromHOro sijpa. M30Tomsl
4.4 IIepuon nonypacnaza aTOMHBIX SAEp
4.5 SlnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6ieHUsi 8 npupode. ECTECTBCHHBIM PaMOAKTUBHBIA (HOH,
4.6 KOCMHYECKHE JIy4H, PaJdOAKTHBHOE H3JIYYCHHE NPUPOIAHBIX MHUHEPAIIOB,
JICMCTBUE PAJIMOAKTHBHBIX U3TYYCHUN Ha OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaJIbHBIN JO3UMETP, Kamepa

Bunbcona, snepHas 3HEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka 9 knacc/ [epeimkua .M., I'ytauk E.M., UBanos A.W. u ap.
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

®dusuka 7k [epeimkun .M., IBanoB A.M.AkiioHepHOe 00I1IECTBO
"UznarensctBo "[IpocBenienue"

®wuszuka 8k [leppiikun .M., UBanos A.M.AxkunoHepHOe 001IECTBO

"UznarensctBo "[IpocBenienne”

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

PaGouas terpaas "®usnka". 7xnacc(aBropsl H.K. Xannanos, T.A. Xannanona)

2. Meroauueckoe nocodue "®uznka.7 kiacc'"(aBropsl O.A. Yepnukona, C.H.
I'manenkona, B.B. KyapsiBiies)

3. Aunaktuueckue matepuaisl "®dusuka.7knacc”(aBropsl A.E.Mapon,E.A.
Mapon)

4. CoopHuk BorpocoB u 3aaa4 "duszuka. 7 knacc (aBtopsl A.E. Mapon, E.A.
Maposn, C.B. Ilo3oiickuit)

5 DnextpoHHas popma yueOHUKa

1. Metoauueckoe nocobue "®usuka.8 kiacc"(aBropst O.A. Yepnukona, C.H.
['manenxoBa, B.B. KynpsiBiies)

2. JIlunaktnueckue marepuansl "®duszuka.8knacc"(aBropsl A.E.Mapon,E.A.



Mapon)

3. CoopHUK BOIPOCOB U 3aj1a4 "®u3uka. § knacce (aBropsl A.E. Mapown, E.A.
Mapon, C.B. I1o3otickuii)

4 DnexktponHas popma yueOHUKA

1. PaGouas terpanp ®usuka 9xi (aBropsl: ['yrauk E.M., Bnacosall.l'.)
2.Metoauyeckoe nocooue duszuka 9xi (aBropel: B.B. Kynpsisiues, O.A.
UepHukoBa)

3.CoopHuk BorpocoB u 3aaa4 . Gusuka 9ki. (aBTopel: Mapon A.E., E.A.Mapom,
C.B. Ilo3otickuit)

4. DnekTpoHHasa (popma yueOHUKa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

[IOKYMEHT MOAMUCAH 3NEKTPOHHOW NMOAMNUCHIO 01.09.25 16:03 (MSK) CepTudukat
rOCYAAPCTBEHHOE BHOAXXETHOE OBLLEOGPA30BATEJIbHOE 00EA53D6C8B4C455A6C4361469C63EE817

YYPEXXAEHUE CPEHSISA OBLLLEOBPA3OBATEJIbHAS LLUKOJIA N2 294
LEHTPAJIbHOIO PAAOHA CAHKT-NETEPBYPIA, byTses Muxaun
AnekcaHaposwud, vpekTop







