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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00ImIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHMM M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHKE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3ALMIO0 H3YyYCHHS
bu3MKN Ha AEATeTBPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
1o rogam oOydeHus (IO Kjaccam), MpeajaraeT NpuMEpHYI0 MOCIeq0BaTEIbHOCTh
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ ENbIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTENIO B CO3/IaHNU paboueil MpoTrpaMMBbI 10 y4eOHOMY TIpeIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHbIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 pU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIIACT HauOojee SICHbIC
o0OpasIlpl MPUMEHEHHsI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydeHHS
JIOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e UHTEPIPETHPOBATh  JIaHHbIE M  HCIOJB30BaThb  HAy4HBIC
JI0Ka3aTeNNbCTBA JUIS TOJTYYSHHS BHIBOJIOB.

[lenn wsyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3zoBaTeIbHBIX oOpraHuzanusx Poccuiickoit ®denepanuu, peanu3yOIUX
OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMHpOBaHKEe HAYYHOI'O MUPOBO33PEHHUS KaK pe3y/IbTaTa H3yUCHHUs OCHOB
CTPOCHUS MaTepUH U (PyHIaMCHTAJIbHBIX 3aKOHOB (DU3HKU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIICTYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWK O JAUCKPETHOM CTPOEHWUW  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB DEIICHUS MPOCTEUINUX PaAcCUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOI0AaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCIIOJIb30BAHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpPMaIell PU3NUECKOTO COAEpKaHUs,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpoeCCHOHATILHON JIeSTSILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HenEN0), B 8
Kiacce — 68 yacoB (2 daca B Henento), B 9 knacce — 102 yaca (3 yaca B Helel0).

[Ipennaraemeiii B mporpaMMe no ¢Gpu3MKe MepevyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS



7abopaTOpHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCICPUMEHTATBHBIX 3aJaHHM, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoapl. PU3HYECKUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

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

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHUS.

2. Dusuyeckue MpuOOPHI U MPOLEypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. Omnpenenenue EHbI ASIEHUS Kbl U3MEPUTEIBHOTO TpUOOpa.
2. M3mepeHue pacCTOSHUMN.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEa.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OOoJbllie BhICOTA
MyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

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

JBmkenne yactul BemecTBa. CBfA3b CKOPOCTHM JABWKEHHMS YaCTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmomelicTBue YacTuil
BEIIECTBA: ITPUTSHDKEHNUE U OTTATIKUBAHHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPJIBIX
(KpUCTaJIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI IO HAOJIIOACHUIO TEMJIOBOIO PACHIMPEHHUSI ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHKEHUHU. Pacué€r mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuiia kak XapakTepucTuka B3aumozeicTBus Tein. Cuiia ynpyroctd M 3aKoH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmntonenue siBeHUs: HHEPLUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMO/ICHCTBUIO TEIL.
6. CnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHre CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEN CKOPOCTH CKOJBXKEHUS OpycKa WM IIapuKa IIo
HAKJIOHHOM TIOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO Tea.

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

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U Tazamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000youkn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpauuu.
3aBUCUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJIKOCTBHIO U Ta30M.
Coobmiaroiuecst CoCyIbl.
['mppaBnuyeckuii mpecc.
[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.
3aBHUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHON YacTH Teja
Y TJIOTHOCTH KUJIKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BHITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsl TEJI: TIJIABAHUE WJIH TTOTPYKEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimaol.
1. HccnenoBanue 3aBHCMMOCTH Beca Teja B BOJE OT 00bEMa OTPY>KEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb BBITAJKUBAOIICH  CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPYKEHHOM B )KUIKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen S. Pabora u MOIIHOCTH. JHEPIUsl.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [[pumeHeHune mpaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe
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npasuiio» Mexanuku. KIIJ[ nmpocteix mexanu3moB. [IpocTbie MexaHU3MbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KII/l HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszpneu 6. TeruioBbie siBJICHUA.

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

Mopgenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHUE CBOMCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KaOWUIIPHBIE sBJICHUS. TeIioBoe pacliupeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUSA
yacTull. BHyTpenHsisi sHeprusi. CnocoObl HM3MEHEHMsI BHYTPEHHEH HHEPruu:
TeIUIoNepeaya U CoBeplieHne padoThl. Buabl Terionepenaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |eJIOO0OMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEILUIOTa CTOPAHMSL.

[Tpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemmoBoro nBuratens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEBI.

3aKOH COXpAaHEHUS U MPEBPAILEHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs Ta3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
ONBITHI 1O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B 0a/UIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIONIME 3aBUCUMOCTh JaBJIEHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH OHHEpPruM Tella B Pe3yJibTare
Terionepeaayn U padboThl BHEIIHUX CHUJI.

UccnenoBanue sBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropsiuyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METATUTMYECKUM LIHJTMHAPOM.

Onpenenenue yaeabHOU TEIMITOEMKOCTH BEIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaenbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Pazngen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onextpusanus Ten. JlBa poma 3IIEKTpUYECKMX 3apsaoB. B3aummonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWJBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [lpuHimn
CYIEPHO3ULIMU MEKTPUUECKUX T0JIEH (HA KAUECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. [IpoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIIEKTPUYECKOIO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ComnpoTuBiieHHE MPOBOJHHKA. YEIbHOE CONMPOTHUBJICHUE BelecTBAa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUYECKOro ToKa. 3akoH JDxoyns—JleHa.
DneKTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMmo1eiicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. MaruutHoe mosie 3eMJIM W €ro 3HadyeHHWe I KU3HH Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHne 3JIeKTPOMArHuTOB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIIEKTPOreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIUY HAa BO3OOHOBJISIEMBIX UCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTpHUUYECKUX 3apsA0B U B3aUMOJEHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH M TUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TOJIA.
HcTOuHNKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIi pa3ps.
. I3mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHne 31eKTpUYeCKOTO HANPSKEHUS BOJIbTMETPOM.
. Peocrar n marazuH cCOnpOTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXKHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND MTOCTOSIHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIUH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHMS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

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

Hccnenoanre JEUCTBUSL DIIEKTPUYECKOIO TOJSL HA MPOBOJHUKUA U
JRJIEKTPUKHU.

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

N3mepenune 1 peryaupoBaHie HANPsIKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
COMPOTUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAN TMOMEPEUHOTrO
CEUYEHUs U MaTepuaa.

[IpoBepka mnpaBWiia CIOXKEHUS HAIPSHKEHUN TIPU  MOCIEI0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenne pabOThI AITESKTPUIECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOUIHOCTH JJIEKTPUYECKOTO TOKa, BBIACISIEMON Ha
pesucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaINpsHKEHUs Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0BETUHECHUU
Y pa3/ieICHUH.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydeHue neicTBUS MArHUTHOTO TOJISI HA POBOJIHUK C TOKOM.



19. KoHcTtpynpoBanue u uzyueHue paboTsl JIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHEHHMM 3HAYCHUs WM HAIpPABICHHUS WHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHOMEpHOE mpsiMONIMHENHOE ABHKEHUE. CpelHsas U MIHOBEHHAs
CKOpOCTH TeJla IIPU HEPABHOMEPHOM JIBUKECHUU.

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

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIunelnHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHLIMN CyTIEpIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPEHUSI.

Cuna TsHKECTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr Bokpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MoMeHT cuibl. L{eHTp TsxecTu.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHUS
uMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cumil TSKeCTU, YNPYTroOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO Hal
MOBEPXHOCTHIO 3eMIu. [loTeHIIManbHast SJHeprus CxKaTor npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCUETA.
2. CpaBHeHHE MNyTe€W U TPACKTOPUU ABUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.
N3mepeHne cKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HaOnronenue ABUKEHUS Tella 0 OKPYKHOCTH.



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

Habmonenue MexaHu4ecKuX SBJICHUH, MPOUCXOAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKY.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBa CHII IPY B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Ipyu yCKOPEHHOM JIBUKCHHH.

[lepenaua umitynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMIYJIbca MPHU a0COIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU ITPH CBOOOTHOM IMaJICHUH.
CoxpaHeHHre MEXaHMUECKON YHEPIUH MPH JABHKEHUU Tella Mo JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajJbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue cpeaHEll CKOPOCTH CKOJIBKEHHUS OpycKa WIIM JIBHKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHMsI Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodphuieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHH TEJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUA M BOJIHBI.



KonebatenbHoe aBmxkenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaTeMaTnuecKui U NPYKUHHBIM MasTHUKH. lIpeBpanienue
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOaHus.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHblE M
MONEPEYHbIE BOJHBI. JI[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa TOoHa. OTpakeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJ MO JEUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIOPYTOCTH.

Habmoienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnipocTpaneHne npo10bHBIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJebaHWH MaTeMaTU4YEeCKOTro
MasTHHKA.

2. OmpepneneHrie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

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

4. HWccnenoBanue 3aBUCUMOCTH NIEpUOIA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmpITbI, JIEMOHCTPUPYIOLUIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MAcChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO NMaJeHUS.

o v s~ W N

Paznen 10. Di1eKTpOMArHUTHOE 0OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
AJEKTpOMarHuTHeIX BOH. Illkama sjeKTpomMarHUTHBIX BOJH. Mcmosb3oBaHHE
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOmHOBBIE CBOMCTBA
CBETa.

Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BoyHOBBIE CBOMCTBA CBETA.



Jlabopamopuvie pabomul u onvimaol.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbI€e ABJIE€HHUS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpaxkeHHE cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTHUYECKUX CBETOBOJIAX.

JInnza. Xopa ayyed B inH3e. OnTuyeckas cucrema GpoToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucreMma. bim3opykoCcTs U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hciepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIPpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[IpenomiieHue cBera.

Ontuyeckui CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxxeHut ¢ MTOMOIIIBIO JTUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens riasza.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomydyenue 6em0ro cBETa MPH CIOKEHUH CBETa PAa3HBIX I[BETOB.

W X N kR W E

Jlabopamopuvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia
naJieHus.

2. M3yueHue xapakTepUCTHK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yTiia MPEIOMIIEHUS CBETOBOTO JIiyda OT yIJia
MaJICHUs] HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pakeHUI C TOMOIIBIO COOUPAIOIICH JTNH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUS U ONTHYECKOM CHIIbI coOMparouieit
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmbBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
[[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanTOBBIE SIBJICHUS.

OmnbiTel Pezepdopaa u mmanerapHas mojenb aroma. Mojenb aroma bopa.
HcnyckaHue u MoromeHne ceera aroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens atomHoro snpa. M3otombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAOBOTO M MAaCCOBOI'O YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

AnepHas »Hepreruka. J[eWCTBUS paJMOAKTUBHBIX H3JIyYCHU Ha >KHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CnexTpsl pa3JIMYHbIX T'a30B.

3. CnekTtp BOAoOpoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyYEHUN.

6. Perucrpanus uzimydeHHs IPUPOIHBIX MUHEPAJIOB U POJLYKTOB.

Jlabopamopuwie pabomul u onvimaol.

1. HalnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHUE HHEPTrUU YACTUUBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHnue pagnoakTuBHOIO (oHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI1 CUCTEMATHU3alu1
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIBITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu HU3YyYEHUHM BCETO Kypca (pU3MKH, a Takke A MOJATOTOBKH K OCHOBHOMY
rOCyapCTBEHHOMY 3K3aMEHY MO (HU3HMKE JJIsi 00ydYaromuxcsi, BHIOPABIIUX ATOT
y4eOHbII TpeIMeT.

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

[IpuHIMNIHATBHO IEITEIPHOCTHBIN XapaKTEP JAHHOTO pa3/ieiia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIINECS BBINOJIHAIOT 33aHHs, B KOTOPBIX UM IIPEJIaraeTcs:



HAa OCHOBE IIOJIyYEHHBIX 3HAHUW paACMO3HABaTh M HAYYHO OOBACHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIECIOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA INPEBPALICHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOTr0 BOCTIMTAHMS:

- TIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) <¢opmupoBaHusi  KYJbTYpPbl 3I0POBbSI W  3MOLHMOHAJIBLHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEACHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O00OpYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- ¢(hOpMHUPOBAHHOCTH HaBbIKA peiIeKCHUH, TPU3HAHNE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 X€e NpaBa y APyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHMM MpPaKTUYECKUX 3aJad (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alud, TIopoJa, Kpas) TEXHOJOIMYECKOH U
COLIMAJIbHOW HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTANWS HA TPUMEHEHHWE (DU3WUYCCKUX 3HAHWUU JUIsl PEIIeHUs 3a7ad B
o0JIacTH OKpYy’)Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJOBHSIM COIHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICHCTBUU TPH BBINOJHEHUU HCCICIOBAaHUM U
MPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUYECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHUCIE (POPMYITHPOBATH
UJIEH, IOHATHSL, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHHE JIePUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
busuky;

e - [UJTAHMPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHU;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBIABIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
ASKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKAa CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXalOIIylH Cpeny,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbpTaTe ocBOEHUS MPOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCaAIbHBIC YIeOHBIC TCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble Jiornueckue aeiicTBUA:
e BBISABIATH M XapaKTepU30BaTh CYIICCTBEHHbIC IMPU3HAKK OOBEKTOB
(s1BNIEHU);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCHU(PUKAIIUHA, OCHOBAHMSI JIJIS
0000IIIEHNS U CpaBHEHUS,;



BBISBJISTH 3aKOHOMEPHOCTH W IIPOTUBOPEYHS B PaCCMaTPUBACMBIX (paKTax,
JTaHHBIX W HAOJIIOICHUSAX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBCHHBIC CBS3M IIPH HW3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIATh BBIBOJIBI C HCIIOJIB30BAaHUEM JICTYKTHBHBIX
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENILHO BBIOMPATh CIIOCO0 perieHus: yaeOHo pu3mueckoii 3a1a4u
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO ¢ YYETOM CAMOCTOSTEIILHO BIICIICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHUBATh HA NPUMEHHUMOCTb M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIETOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEWIee pa3BUTHE  (UBHMUECKUX
MIPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nnopmanueii:

MPUMEHSTh Pa3TUYHbIC METObl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JaHHBIX C y4ETOM TMPEIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPHPOBATH pellacMbie 3ada4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi M MX KOMOWHAIIMSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7le OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1abOpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
uanora, OOHapYXKUBATh PA3IMINE M CXOACTBO MMO3HIIH;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABISATh PE3yIbTAaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
o €€ JOCTIKEHHUIO: paclpeneisaTh poyd, OOCYKIaThb IpPOLECCHl H
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJIbTaTa I10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMAaH/Ibl;

OLICHMBAaTh Kauye€CTBO CBOET0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIEC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBHUAyaTbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3a7auu WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh aJIEKBAaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTIKEHUSI  (HEHOCTHKEHUS]) PEe3yibTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
($u3NYeCKOro HMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSAM;

CTaBUTh €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIIOpa WK AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY MpHU pEIIeHUH (PU3NUECKUX 3a/1ay WIN
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MPaBO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xonIy 00yuenus B 7 KJjacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHHUS,
HaO0IeHNE, HKCIIEPUMEHT, MOJEINb, TUIMOTe3a, €AMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUs, PaBHOJEUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHHUE, HHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHus, nepeava JaBJIeHUs TBEPABIMU TEIaMU, )KUJKOCTIMHU U ra3amu,
aTMOC(pepHOE J1aBlICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb NPOSIBICHUE HW3YYEHHbIX (PU3NYECKUX SIBICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
OpUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHWE PbIO, phlUyaru B
TeJe YeJ0BeKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
duznyeckue BeIUYMHbI (Macca, 00bEM, TNIOTHOCTh BEIIECTBA, BPEMs], TyTh,
CKOPOCTb, CPEIHssA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSKECTH, BEC Tela,
cujia TpeHus, JaBjeHue (TBEPAOro Tea, )KUIKOCTH, Ta3a), BRITAIKUBAIOIIAs
CWJIa, MEXaHWuyeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOoJIe3HOr0 JEHCTBUA MEXAHU3MOB, KHHETHYEeCKas |
MOTEHUUAJIbHASL JHEPTUsi), MPU OMNUCAHUM TMPABWIBHO TPAKTOBATh
(bu3nYECKU CMBICI UCTIONBb3YEMbIX BEJTUUYHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEJIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tei, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJB3Yys MpaBUiia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TO€ TIPAaBWJIO» MEXAHUKH, 3aKOH COXPAHEHHS MEXAHUYECKOU



SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalMd IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4 3aIMCBIBATh KPATKOE YCJIOBHE, MOJICTABIATh (PU3MUECKUE
BEJIMYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOAUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJTy4Y€HHOM (PU3NUECKON BEIMYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(bU3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTE3Y ), pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNnbTaT, HaXOJUTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(bu3MYecKuX CBOMCTB TeN: ((OPMYIUPOBATH TPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3aUChIBATh X0
ombITa U (POPMYJIUPOBATh BHIBOJBI;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUS, BPEMEHM, MacChl Tea,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IPYrol € HCIOJIb30BAHHEM MNPAMBIX H3MEPEHUN (3aBUCHUMOCTH ITyTH
PaBHOMEPHO ABMXKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHsSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJIMHEHUS NMPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTAaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM  y4€OHOTO HCCIEAOBaHUA, CcOOUpaThb YCTaHOBKY U
BBITMIOJHATh WM3MEpPEHUs, Cienysl MPEeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TMOMYYEHHOM 3aBHCHUMOCTH (DU3MUYECKUX BEIHYMH B BHJE



NPEIIOKEHHBIX TaOnuill U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHS (PU3MUECKUX BEIMYUH (IJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CIEIysl MPEUIOKEHHOW WHCTPYKLUUU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MIaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONINECS COCYIbI, OapoMeTp,
phlyar, NOJABUKHBIN U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKN, YCTPOWCTBO  BOJOIPOBOAA, TUIAPABIMYCCKUN  Tpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH,

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOr0 HCIOJB30BaHUSA (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH JiJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HCTOYHMKOB HH(opmanuu B HMHTepHere B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEOCTOBEPHOM;

WCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHbIE MaTepUabl, pECypChI
cetu MuTepHer, BiaAeTb NpUEMaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO CONEPKAaHUSA, B TOM
qHCclie MyOJIMYHO JIeJaTh KPaTKUEe COOOIICHUS O Pe3yIbTaTax MPOESKTOB WIIN
y4eOHBIX HCCIENOBAaHUM, MIPU 3TOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHATUUHBIA ammapaT Kypca (QU3HKH, CONPOBOXAATh BBICTYIUICHHE
MPE3ECHTAIUEN;

IPU BBIMOJHEHUU Y4YEOHBIX MPOEKTOB M HWCCIEAOBAHHUM PaCIPEACISTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICHCTBHE, YUUTHIBAI MHEHHUE OKPYKAFOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHS: Macca MU pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KECHUE
aTOMOB U MOJIEKYJI, arpEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DJHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JIE;
pas3nuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TeIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIIPHBIE SIBJICHUS, UCIIApEHUE,
KOHJCHCAllUs, IJIaBJICHHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Terionepeaaya (TerI0MpOBOIHOCTD, KOHBEKLUS, U3JIy4YEHHUE),
ANEKTPU3aLUs Tell, B3aUMOJEHCTBUE 3apsAA0B, JEHCTBUS IJIEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKS)
[0 ONHCAHWID HX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KaNWULIPHBIE SBIEHUS B NPUPOJE,
KpUCTaUIbl B mpupoae, usiydeHue ConHia, 3amep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poJib MATHUTHOTO MOJIS JJIs )KM3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHME, NPHU 3TOM MEPEBOJAUTH MPAKTHUYECKYIO 3a/1ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OINKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznyeckue BeIMUMHBI (TEMIEpaTypa, BHYTPEHHSS SHEPTHsl, KOJIUIECTBO
TEIJIOTHI, yJeJdbHas TEIJIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUTABJICHUS, yJelbHAas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHHs TOIIMBA, KO3((UIMEHT TMONE3HOro JCHCTBUS TEIJIOBOM



MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, CHuiia
TOKa, DJEKTPUUECKOE HANpsSHKEHUE, COIMPOTUBICHUE MPOBOJHUKA,
yAEIbHOE COMPOTHRIICHUE BEMIECTBA, pa00Ta M MOITHOCTH YJEKTPUICCKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaxXoJUTh (DOPMYJIBI, CBS3BIBAIOIINE MaHHYIO (DH3WYECKYIO BEIMUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUdCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHIIMI CYNEPHO3UIIUM TOJIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsija, 3akoH OMa I yyacTka LenH, 3aKOH
Jxoynsa—JleHna, 3aKkoH COXpaHEHHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUECKOE BHIPAKECHHE,
OOBSICHATH (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX
1aroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCHOJIB3YySd 3aKOHBI M
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAJIM3a
YCJIOBUSI 3aJlauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JJI1  pEIICHUs 3aJa4d, BBIOMpaATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ perieHusi, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BEJTUUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYECKUX METOJOB, HWCIIOJB3Ys OIMKMCAHWE HCCICIOBAHUS, BBIICISATH
MPOBEPSIEMOE MPEIANOJIOKEHHE, OLEHUBATh MPABUIBHOCTh MOPSAKa
MPOBEJICHUSI UCCIICIOBaHUs, JIeJaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTyphl, CKOPOCTH MPOIIECcCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaolaromen)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
Iomaan €€ TMOBEPXHOCTH, DJJEKTpHU3alus TEl U B3aUMOJCUCTBUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MarHMTHOTO MOJIE HAa MNPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBa 3JEKTPOJABUTATENsl TMOCTOSHHOTO TOKa): (OpMYJIUpPOBATH



IpOBEpsiEMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEYEHMS U YEIBHOIO COITPOTHUBIICHHS BELIECTBA IPOBOJIHMKA, CUJIBI TOKA,
UAYLIEr0 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COECIUHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WM3MEpPEHUs, Cienysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IbI IO pE3YJIbTaTaM UCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAaHUPOBaTh U3MEPEHHs, coOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEIysl MPEIIOAKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYEHUE BEJIMYNHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MPU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, NapOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUUYECKOM DSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONIPUOOPHI (mpumepsl), 3JIEKTPUUYECKUE
MPEIOXPAHUTEIH, DIEKTPOMATHUT, JIEKTPOABUTATENb MIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN U HEOOXOIUMBIE
bu3nuecKne 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPHUTEIIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHEro CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DSJIEKTPUUYECKUX LENend ¢
NOCJIEOBATENBHBIM U NAPAJIETbHBIM COEAUHEHUEM 3JIEMEHTOB, Pa3anyasi
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX LIENEN;

OPUBOJUTH  MpUMEpPHl  (HAXOAUTh  MHGOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKMX 3HAHUUW B TIOBCEJIHEBHOMU



XKU3HU JJi obecriedeHusi 0€30MacHOCTU MpH oOpalieHuu ¢ nmpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBbS U COOIIOICHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHMS B OKPYKAIOILEH CPEIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUH Y4YEOHBIX 3a/laHUi Hay4YHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOTo COAEepKaHUs, CIIPAaBOYHbIE MaTEpUaIbl, pECYPCHI
cetu MHTepHer, BiageTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOI CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0miass MHGOPMALMIO M3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO
COJEpKaHus, B TOM YMCJIe MyOJIUYHO MPEACTABIATE PE3YIbTaThl IPOCKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PaMOTHO UCIOJIb30BaTh
U3YYEHHBIM TOHSATUUHBIN ammapaT Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJAUTh 32 BBINOJHEHUEM IUIaHa EUCTBUM U
KOPPEKTUPOBATh €ro, AaJeKBAaTHO OLICHHBAaTh COOCTBEHHBIM BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y oOyuenust B 9 kjiacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHIA:

WCIIOJIB30BaTh TOHATHSA: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEIHBHOCTh MEXaHUYCCKOTO JBIDKCHHS, Jaedopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KH, IIEHTP THKECTH, aOCOIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPIOTO TEJIa, paBHOBECHE, MEXaHUYECKUE KOJICOaHUs U
BOJTHBI, 3BYK, HH(QPa3BYK U YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JallbHO30PKOCTH,
CIEKTPBI UCIYCKAHUSI M TOTJIONMEeHUs, alib(a, 6eTa- U ramMMa-u3IydeHus,
W30TOTIBI, STCPHAS SHEPTETHKA;

paziuyath sIBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIKEHHE, CBOOOHOE
najicHUuE TeJ, PABHOMEPHOE JIBIKCHUE 10 OKPY>KHOCTH, B3aMMOICHCTBUE
T€JI, PEAKTUBHOE JBIDKEHUE, KOJIeOATEIbHOE ABMKEHHUE (3aTyXaromniue u
BBIHYKJICHHBIE KOJieOaHUsI), PE30HAHC, BOJIHOBOE JIBHKEHUE, OTPaKEHUE



3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOYKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3JIy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (PU3HYECKUX  SIBJICHUH B
OKpy’XamlleM Mupe (B TOM uHcie (PU3NYECKUE SIBICHUS B IPUPOJIE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIIPUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Te,
ONTUYECKHUE SIBICHUS B NPUPOAE, OUOJIOTMYECKOE NIEUCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
paZAMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBeKa), MpH ATOM MEPEBOAMTH IMPAKTHYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
(du3nueckue BeIWYUHBI (CpEedHSAs W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBMOKCHHH, YCKOPEHHE, MEepEeMEIleHHE, MyTh, YIrioBas
CKOPOCTb, CHJIa TPEHMS, CWa YNPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
NOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CHKATON
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUO
U 4YacToTa KojieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeab MPEJIOMJIEHUS Cpeabl), NPH ONHUCAHUU
NPaBUIBHO TPaKTOBaTh (U3HUECKUN CMBICI MCHOJIb3YEMbIX BEJIMYUH,
0003HAaYEHUsI U EIUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMUYMHAMM,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHLMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['amwmiies,
3aKk0oHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJbCA, 3aKOHbI OTPAXEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MAaTEMATUYECKOE BBIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMNOPOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUI,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUYECKUE BETMUUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aul 3alliChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMbIE ISl pEIIEeHUs, MPOBOAUTh pPAcu€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUYHHEI,
pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PpEIIUTh MPH TOMOIIH
($u3NYECKUX METO/IOB, MCIIONb3ys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEINOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIBITOB;

IPOBOAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUN WK
¢usznyeckux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HbproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYyKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJeOaHUM, MPSIMOJIMHEMTHOE PacpoCTpaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, M3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)ke€HHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB M3IIy4EHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOYHOrOo Habopa
000pyTI0BaHUS, OMTUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe u3MepseMOold BelIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpeHuUs
(M3MepUTENILHOTO PUOOpPa);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JABW)XCHHHM 0€3 HadyalbHOW CKOpPOCTH, TMEepHoAa
Koe0aHUN MaTeMaTU4eCKOro MasiTHUKAa OT JJUHBl HUTH, 3aBUCHMOCTH
yria OTpakeHUsl CBETa OT yrja MaJeHUs W yria MPEeIoMIICHHs OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW  3aBUCHMOCTH



¢uznyecKux BEIMYMH B BUAE TaOJMI M TpaduKOB, IeJaTb BBIBOIBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

NPOBOJAUTH KOCBEHHBIE HW3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH>KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4ecKass paboTa M MOIIHOCTh, YacTOTa M TEPHOJ
KOJIe0aHUN MaTeMaTUYeCKOro W MPYKMHHOTO MAasiTHHUKOB, ONTHYECKas
cwia coOuparolmeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpEHUs, CIeAysl MPEIIOKEHHOW WHCTPYKLUMH, BBIYUCIATH 3HAUCHUE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIYYCHHBIE PE3YNIbTaThl C YIETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPIOE TENO, TOUYCUHBIM HCTOUYHHUK
CBETA, JIy4, TOHKAsl JIMH3a, IUTAaHETapHasi MOJIeTb aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAaHUA O
CBOMCTBaX (PU3UYECKUX SBICHUHW M  HEOOXOoauMble (pu3myeckue
3aKOHOMEPHOCTH,

UCTIOJIb30BaTh CXEMbI 1 CXEMAaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOIOTHUECKUX MTPOLIECCOB MPHU
pelieHny  y4eOHO-TIPAaKTUYECKUX 3aJad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS U300pAXKEHUI B INIOCKOM 3€pKajie M COOMparoLIei JIUH3E;
OPUBOJUTH  MPUMEpPbl  (HAXOAWTh  WHQPOpMALMIO O  MpHUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUs (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH NI oOecriedeHusi 0€30MacHOCTH MpU oOpaIreHnu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUsI 310POBbS U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

OCYUIECTBJIATh MOUCK HHPOpMaMK (U3HUECKOTO COJIEpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh
NyTH OMPEeNIeHUs] JOCTOBEPHOCTH TMOJIYY€HHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TOTIOJTHUTENbHBIX HICTOYHHUKOB,



UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOrO COACpIKAHMS,
yOJMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
HNOHATUMHBIN amnmapar Mu3y4aemoro pasziena (U3MKd U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3znyeckne BEIMINHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa OK
' ya A https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ’ | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 momorexa 110

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




bu6nmoreka [IOK

32 " 4 1
HEPLHA, Macea, HAoTHOCTD https://m.edsoo.ru/7f416194
bubnunorexa LIOK
3.3 Cuia. B 14 2
fa. BHABL CHL https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOC(epHOE AaBICHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
A P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 I1 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
. M 4 1
33 exatureckat SHeprt https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TenioBble ABJI€HUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorexa HOK
' p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
)1 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 | bubnunoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 2 2
OCTOSIHHBIN AJIEKTPUUYECKUN TOK 0 7 hitps-//m.edsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
FICKTPOMATHITTHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
' OIIMCaHUus https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4uecKkHe KOJ1€0aAHUA U BOJTHBI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHCECKHAC KOJICOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHunueckue BO .3 8 1 3
NXAHIHACCIUE BOIHBL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

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

Pa3nen 4. CBeToBbIe ABJICHUA




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




ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®u3nka — Hayka o npupoje. SIBienus
npupoabl. Guznueckue ABICHUS

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

MexaHI/I‘ICCKI/Ie, TCIJIOBBIC, DJICKTPUYCCKHUC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC AABJICHUA

du3znyeckue BEIUUHMHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU ITIOMOIIY KUJIKOCTHOT'O
TEPMOMETpA U JaT4yuKa TeMIepaTyphl"

Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE HAYKU
M3y4daroT npupoay. EcrecTBeHHOHay4YHbIN
MeTo no3HaHus. Onucanue GU3nIecKux
SIBJICHHI C TIOMOIIBIO MOACIICH

bu6nunorexa LIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIbHOCTB MOJIETa MIapUKa, MyHIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIIE
BbICOTA ITycKa"

Crpoenue BemectBa. ONbITHI,
JIOKa3bIBaIOIINE JUCKPETHOE CTPOCHUE
BelIecTBa

I[BI/I)KGHI/IC qacTul BCIICCTBA

bu6nunorexa LIOK
https://m.edsoo.ru/ff09fe0a

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




VYpoxk-uccienoBanue «OMnbITHI IO

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmocBA3b MEX1y CBOMCTBAMH BEILECTB B
1 Pa3HbIX arperaTHbIX COCTOSHUSAX U UX Bu6muotexa [JOK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
2 Mexanunueckoe ABuxkeHue. PaBHOMepHOE U bubnnorexa [JOK
HEPAaBHOMEPHOE IBIDKECHUE https://m.edsoo.ru/ff0a05c6
13 Ckopoctb. Enunuiiel ckopoctu bubmmorexa [IOK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyty 1 BpeMeHM IBUKEHUSA bubmmorexa [TOK
https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3akon nuepuun. B3zanumonencreue
15 Ten IE)aK MpUYMHA I/ISMpeHeHI/ISI CKOPOCTH bubmmorexa [TOK
https://m.edsoo.ru/ff0a0c10
JIBIKEHUS TEIl
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubnuoreka [{OK
o0BeMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparophnas pabota «Onpenenenue
MJIOTHOCTHU TBEPAOTO TEa»
13 Pemenue 3anau mo teme "IImoTHOCTE bu6nunorexa LIOK
BemecTBa" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas pabota «3ydeHue
20 3aBHCUMOCTH pacTskeHHs (1edopMariim)

MPYXUHBI OT HpHHO)I(CHHOf/'I CHJIIBI»




21

SIBnenune taroreHusa. Cuia TOKECTH

CBs13bp MEX]ly CUJION TSKECTH U Maccoi

bubnunoreka LIOK

22 Tena. Bec Tema. Pentenue 3amad mo teme

" " https://m.edsoo.ru/ff0al778
Cuia TsxecTu

7 Cuiia TsSKeCTH Ha APYTrHX IJIaHeTax. bubnmnoreka HOK
DU3NYECKUE XAPAKTEPUCTHKHU IUIAHET https://m.edsoo.ru/ff0a1502

bu6nmmoreka [IOK

24 Hsmepettne ciu. JlisamomeTp https://m.edsoo.ru/ff0al8cc

bubnunoreka LIOK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

26 CrnoxxeHue IByX CHJI, HAllPaBJIECHHBIX 10 bubnnoreka [JOK
OJIHOM mpsiMol. PaBHOAEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70

7 Pewenue 3ampau o reme
"PaBHonelicTByrOImas cui”

)% TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubmmnoreka HOK
Tpenue B npupoJe U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas padota «13yuenue

29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHHS OT bubmmnoreka HOK
CUJIBI JABJICHUS U XapakKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLINXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONIEH CHUIIBI
Pemenue 3anau no remam: «Bec Tenay,

31 «['paduueckoe nzobpaxxkenue cuin», «Cumby, bubmmorexa LIOK

. https://m.edsoo.ru/ff0alde0
«PaBHOAEHCTBYIOIIAS CUIT»
1 KonTponbHas padbota no remam:

«MexaHn4ueckoe JABHKXCHUC), «Macca,




IUIOTHOCTHY, «Bec Tenay, «I'paduueckoe
n300paxeHue cuimy, «CHITbI»

13 JHanenue. CriocoObl yMEHBIIICHUS U bubnuorexa [JOK
YBEJIMYEHUS NABIECHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a bubnmnoreka HOK
oT 00BéMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubnmnoreka HOK
KUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )KHJIKOCTH U ra3e, BBI3BAaHHOE bubmmoreka [JOK
NEUCTBUEM CUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaq mo treme «/laBnenue B bubnuoreka [{OK
XKUJKOCTH U Taze. 3akoH [Tackasy https://m.edsoo.ru/ff0a2826
bubnnorexa [JOK
38 Coobmarommuecs cocya! https://m.edSO(])_.[ru/fan297O
. bubmuorexa [IOK
39 Prnpagmieckuit npece https://m.edsofru/fan3 136
40 Manomerpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
A1 CYILIECTBOBAHMSI BO3AYIIHON 000I0UKH bubnnorexa [JOK
3emin. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2bS5a
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
42 Bec Bo3ayxa. ATmMocdepHoe 1aBlieHne E:ffg;if;i)gg};oazbsa
43 N3mepenue atmocdepHoro aaBineHus. OmbIT bubnmoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(HEPHOTO JIABJICHHS OT bubnuotexa [JOK

BBICOTBI HaZl YPOBHEM MOPH

https://m.edsoo.ru/ff0a2fc4




bapomerp-anepouns. Atmocdeproe

bu6nmoreka [IOK

45
JIaBJIEHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe
napjeHue"
A7 JlelicTBuE XKUJKOCTH U Ta3a HA MOTPYKEHHOE bubnmnoreka HOK
B HUX Te€J0. ApXHMeI0Ba Cuiia https://m.edsoo.ru/ff0a3276
JIaGoparopHas padora «O1mpeneiieaue
48 BLITaJI:KHBEm :171 CUIIBI eI7II)CTB el Ha bubmmorexa LOK
m 1 yrom https://m.edsoo.ru/ff0a33fc
TEJ0, MOTPYKEHHOE B JKUJIKOCTHY
Jlaboparopnas paboTa 1mo Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca Tejla B bu6nmorexa LIOK
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YacTH TeJay
bubnuoreka IIOK
50 IImaBanue Ten s
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora "KoHcTpynpoBaHue
51 apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKU U
onpeereHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaMm: «IInaBanme
52 cynoB. BosnyxomnaBanuey, «JlaBieHue bubnmorexa OK
YAIOB. BOSAYX ' https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
but6mmorekxa [IOK
53 Mexannueckas pabora
P https://m.edsoo.ru/ff0a3f82
but6mmorekxa [IOK
54 MomntHocTs. EqUHUIBEI MOIITHOCTH
t A H B https://m.edsoo.ru/ff0a3f82
55 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,

pa3BUBaeMOM IpU MOABEME T10 JiecTHULE"




[Ipocteie Mexanu3mbl. Poruar. PaBHoBecue

56
CHWJI Ha phluare
KonTponbhas pabora no teme «JlaBnenue
57 TBEPJIbIX TN, )KUJIKOCTCH U ra30oBy /
Bcepoccuiickas npoBepouHas pabota
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o
58 TeMe «/laBieHue TBEPABIX TN, KUAKOCTEN U Bu6muotexa [JOK
ra3oBy» / Becepoccuiickas mpoBepouHas https://m.edsoo.ru/ffOa4ffe
paborta
Pbruaru B TexHuke, OBITY U IPUPOJIE.
59 Jlaboparopnas pabota «};/ICCJII;IIIZ)BaHI/Ie 0.5 bubmmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUI PAaBHOBECHUS PhIYara
60 Pemenue 3agad mo teme «Y clioBust bubnuoreka [{OK
paBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koaddunment nonesnoro neiicTBus
61 MexaHusMa. JlabopatopHas pabota 0.5
«M3mepenne KII/] HakIOHHON MIOCKOCTH»
& Pemenue 3amaa mo teme "Pabora, bubmmoteka IIOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexanunueckas sHeprusi. Kunernueckas u bubnmnorexa [JOK
MMOTEHIMAIbHAs YHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUN bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAJIBHOE ONPEACIICHHUE
65 W3MEHEHUS KUHETUYECKON M MOTEHIINATLHOM 1

3Heprpm HpI/I CKaTbIBAaHHUH TEJIa I10
HAKJIOHHOM IIOCKOCTH"




66 Kontponbnas padota o teme «Pabora u |
MOILHOCTb. DHEPIUsI»

67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubmmoreka [JOK
TeMe "MexaHuueckoe nBmxeHue" https://m.edsoo.ru/ff0adee6d
PesepBHeIit ypok. Pabora ¢ TekcTamu 1o

68 | 1
teme "Pabora. Momuocts. DHeprus"

OBILIEE KOJIMYECTBO YACOB I10 68 12
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8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakrHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYI 1
3 Mogenu TBEPAOTO, JKUAKOTO U 1 bubnunoreka LIOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BeIIecTBa Ha |
OCHOBE TI0JIOKEHUI MOJIEKYJISIPHO-
KHMHETHYECKOU TEeOpUH
5 Kpucrannuueckue u amopgHble Tena 1 brbmmorexa [IOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. | bubmuorexa [IOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHne U cxaTue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
2 Temneparypa. CBs3b TeMIepaTypsl O I
CKOPOCTBIO TEIIOBOTO JIBUKEHUS YaCTHUIL
9 Buytpennsist sneprust. CriocoObl H3MEHEHUS | bubmuorexa [IOK
BHYTPEHHEHN DHEPrUun https://m.edsoo.ru/ff0a5c60
bu6muoreka [JOK
10 Buns! Tenonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koupepennus "IlpakTnueckoe

bu6nmoreka [IOK

11 HICIOJIL30BaHUE TEIUIOBBIX CBOMICTB BEIECTB httos://m.ed 10a65¢0
ps://m.edsoo.ru/ff0a65c

U MaTepUaIoB B LEJSAX dHEprocoepexenus"”

12 KonuuectBo Temnorsl. Y aenbHast bubnuorexa [JOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHeHHUE TEIUIOBOTO OajaHca. Bu6muotexa [JOK
TemooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast paborta "HcciaenoBanue B 10K

noInoTeKa

14 ABJICHUS TEIJIOOOMEHA MPU CMELLIMBAaHUU
XOIOJHO 1 TopsYeii Bom" https://m.edsoo.ru/ff0a6a98
Pacuer konuuecTBa TEIUIOTHI,

15 HEO0OXOIUMOTO JJIsl HATPEBAHUSA TeNa U
BBIJIETISIEMOTO UM IIPU OXJIAXKICHUU

16 JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
yAEJIbHOW TEMJI0EMKOCTH BemlecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnnorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[1naBneHue u oTBEpIEBaHNE Bu6 OK

nonnoTexa
18 KPUCTAJUIMYECKUX TeJl. Y IeNIbHAsI TEeIoTa H
https://m.edsoo.ru/ff0a71d2

IUTaBJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubmmnorexka HOK
yAeJIbHON TEIJIOTHI TUIaBJIeHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3oBaHue U KOHIEHCALIUS. bu6muoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbnas temnora

21 napooOpa3oBaHUs U KOHJEHCAIUH. bubmuorexa [IOK

3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocth Bo3yxa. JlabopaTopHas padora
"OnpezesneHre OTHOCUTEIBHOM BIIaKHOCTH
BO3qyXa"

Penrenue 3amau Ha onpeieTICHHE BIaXKHOCTH
BO3/yXa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIMIBEI PaOOTHI TETIJIOBBIX IBUTATEICH.
[TapoBasi TypOuHa. JIBuraTesnb BHyTPEHHETO
CropaHus

25

26

27

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEH CPEAbI
3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUU
B TEIJIOBBIX ITPOLIECCAX

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"TerioBble sBiaeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMI BeniecTa'

bubnuoreka [{OK
https://m.edsoo.ru/ff0a7c7¢c

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KonTpoabHas pabora o teme "TerioBsie
sBNIeHNs. VI3MeHeHne arperaTHbix
COCTOsTHUI BemiecTBa"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a86ae

29

30

Onexrpuszauus Tei. J[Ba poga
AIIEKTPUYECKUX 3apsI0B
Ypok-uccnenoBanue "IneKkTpusanus Tel
MHAYKIIMEN U TIPU CONPUKOCHOBEHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

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

32

Onekrpuueckoe nojie. HampspkeHHOCTD
anexTpudeckoro noss. [IpuHnmn
CYNEPHO3UIUU IEKTPUUECKUX TTOIEH

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




Hocurenn SJICKTPHUYCCKUX 3apsAd0B.

33 .
DneMeHTapHblIi 3apsa. CTpoeHue aroma
34 [IpoBOHUKY U TUAIEKTPUKHU. 3aKOH bubnunoreka LIOK
COXPAaHEHUs DJIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOKCTB bubnmnoreka HOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBUSA €0
36 cymectBoBaHus. MlctouHuku bubmmorexa [IOK
ym ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
. bubmuoreka [IOK
37 JlencTBUA 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiicteue
38 3JIEKTPUYECKOI0 MOJIA Ha MPOBOJIHUKU U 1
JUAJIEKTPUKH"
39 DNEKTPUYECKUNA TOK B METAIUIAX, JKUJKOCTSIX bubmmnoreka HOK
U raszax https://m.edsoo.ru/ff0a9838
40 DneKkTpuuecKas ernb U €€ COCTaBHbIC YaCTH
A1 Cuna toka. JlabopaTopHas pabota 0.5 bubnmnorexa [JOK
"M3MepeHue U peryInpoBaHue CUiIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HarpshkeHue. BonbTmeTp.
42 JlaboparopHas pabota "H3mepenue u 0.5 bubamorexa LOK
paTopHai p P ’ https://m.edsoo.ru/ff0a9e14
pEryIupoBaHUe HAMPSKEHUS
43 ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmnoreka [JOK
COIIPOTUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparopHas paboTa "3aBUCUMOCTb
m ANEKTPUYECKOTO COMPOTUBICHUS 1 bubnmoreka [JOK

MPOBOHHKA OT €0 JUTHHBI, TUTOMIA I
MOTIEPEYHOro CeueHus: U Matepuana”

https://m.edsoo.ru/ff0aa738




3aBUCUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

bu6nmoreka [IOK

45
3akon OMa aJig y4acTka 1enu https://m.edsoo.ru/ff0aad44a
JlaGopaTtopHast pabota "HcciaenoBanue
46 3aBHCUMOCTH CHUJIBI TOKA, UTYILErO Yepe3 Bu6mmotexa [JOK
pPE3UCTOP, OT COMPOTUBIIEHUS PESUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U NapaieIbHOE
COEITMHEHUS IPOBOIHUKOB
JlabopaTtopHast pabota "I[IpoBepka npasuia
43 CJI0’KEHU S HAPSHKEHUN MTPU bubnnoreka [JOK
[1OCJIEI0BATEIILHOM COCAUHEHUHN NBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlabopaTtopHast padota "I[IpoBepka npasuia
bubnnorexa [JOK
49 JUISL CWJIBI TOKA IIPU NapajuIeIbHOM 1
" https://m.edsoo.ru/ffOaadle
COEJIMHEHUU PE3UCTOPOB
50 Pemienue 3a1au Ha npumeHeHue 3akoHa Oma bubnnorexa [JOK
JUTSL Pa3iIn4HOI0 COEUHEHHUS IPOBOIHHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH ANEKTPUUECKOTO TOKA. bubmuorexa [IOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
50 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
paboThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYecKHe e U MOTpeOuTenn BuG 10K
. nonroTexa
53 AIIEKTpUUYECKON 3Hepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TocTositHHBIE MAarHUTHI, X B3aUMOJCIHCTBUE
55 VYpok-uccnenosanue "M3ydenue nomaen bubnmoreka [JOK

HOCTOSHHBIX MarHuToB"

https://m.edsoo.ru/ff0ac3d0




MaruuTtHoe nojie. MarHuTHOE I10JIe€ 3eMIIU U

bu6nmoreka [IOK

56
€ro 3Ha4Y€HHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TEMe
57 "DieKTpuUecKue 3apsaabl. 3apsKEHHbBIE Tena bubmmoreka [JOK
U UX B3auMonaeucTBus. I1ocTOSHHBIN https://m.edsoo.ru/ff0abd2c
3IEKTPUYECKHUI TOK"
KonTtponbHast pabora o Teme
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena
. . bubnnorexa [IOK
58 U ux B3aumojencTeus. [locTosHHBII
. " . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas paborta
PesepBHsIil ypok. Pabora ¢ TekcTamu 1mo
" . . " bubnunoreka LIOK
59 teme "[locTosHHBIHI 2neKTpuuecKuid Tok" /
5 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepouHas paboTa
OmneiT OpcTena. MaruuTtHoe nose
bu6mmoteka IIOK
60 ANEKTPUIECKOTO TOKa MarHuTHoe mose
https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHne >EeKTPOMArHuTOB B TEXHUKE.
61 JlaGopaTtopHast paborta "M3yuenue aeicTBus 0.5 bubmmorexa [TOK
paTop p ya " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM
DIEKTPOABUTATEND IOCTOSTHHOTO TOKA.
Hcnionb3oBaHue 3€KTpoIBUTraTeneil B
62 e ec CTpOMCTBA a TpaHCIOpTE bubmmorexa LIOK
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.
yerp " P P https://m.edsoo.ru/ff0ac86¢
JlaboparopHas padota "KoHcTpyrpoBaHue U
n3ydeHue paboThl dJIEKTpOABUTATENS"
63 OnbiTel @apazest. 3aKOH JIEKTPOMarHUTHOM

uHaykuuu. [Ipasuno Jlenna




Onekrporerepatop. Criocodbl MOTyYeHUs

64 ANEKTPUUECKOI SHEPTrUU. IINEKTPOCTAHIINI 1
Ha BO300HOBIISIEMBIX HCTOUHUKAX YHEPTHH
65 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TemMe |
"DNEeKTpUYECKHUE U MAarHUTHBIE SIBIICHUS"
66 KonTtponbHas pabora o Teme 1 Bu6muotexa [JOK
"DJIeKTpUUECKUE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o | bubnuorexa [IOK
teme "TeruioBblie siBeHUs" https://m.edsoo.ru/ff0accSe
68 PesepBuslit ypok. Pabora ¢ Tekctamu mno |
TeMe "MaruuTHsbI€ SABJICHUS"
OBILIEE KOJIMYECTBO YACOB I1O 63 14.5
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourpoububie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Mexannueckoe aBuxkenue. MarepuanbHas |
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXaHHUYCCKOr0 ABUKCHUS https://m.edsoo.ru/ff0ad474
. bubmuorexa [JOK
3 PaBHOMEpHOE NMpAMOIMHEIHOE ABUKEHUE 1
https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSMOIUHEMHOE IBUKEHUE. |
Cpenssiss 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE | bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHEIHOTO
6 PaBHOYCKOPEHHOTO ABMKeHUA. ['paduk 1
CKOpOCTHU
JlaGopaTtopHas padota "OnpeaeneHue
7 CKO peHI/IfI) TeJIaIL) npu aBHOpCKO €HHOM 1 1 bubmorexa HOK
yexop prp . yexop " https://m.edsoo.ru/ff0adb18
JIBVOKCHUH 10 HAKJIOHHOM TUTOCKOCTH
8 CBoOonHoe nagenue tei. OneiTel [anunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 Ilepuon E yacToTa 00 ameHHﬂpJ};);I(HeﬁHaﬂ u 1 bubmorexa LIOK
P P ) https://m.edsoo.ru/ff0ac176
yTJI0Basi CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHHE 1




bu6mmoreka [IOK

11 [Iepsbiit 3axk0oH Hprotona. Bektop cuisl hitps:/m.cdsoo.ru/ff0ac61 2
12 Bropoii 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAA cHila https://m.edsoo.ru/ff0ae72a
. bubnnoreka [HOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui hitps://m.c dsogru 086982
14 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHOB bubnunoreka [HOK
HrroTona https://m.edsoo.ru/ffO0aebb6e
5 Cumaympyrocms. Sason [yxa i edsooriies2
16 Pemenue 3anau no teme «Cuia ynpyroctu»
17 JlabGopaTtopHas pabora «OrnpeneneHue bubnnoreka [JOK
JKECTKOCTH IPYKUHBD» https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuura Tpenus https://m.edsogru/fanﬂ 38
19 Pemenue 3anau no teme «Cumna TpeHus» bubmorexa HOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpezaenenue bubnmnorexa [JOK
Kod(puImeHTa TpeHHs CKOJIbKEHUS" https://m.edsoo.ru/ffO0af8be
)1 Pemenue 3agau no reme "3akonsl HeroTOHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuna TSXKeCTH U 3aKOH BCEMUPHOTO bubnuorexa [JOK
TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHnEe TET BOKPYT
23 rpaBUTaloOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuina TSHKECTH U bubmuorexa [JOK

3aKOH BCEMUPHOI'O TATOTEHUS"

https://m.edsoo.ru/ffO0af5f8




HepBa;I KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [IOK

25
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHUanbHON TOUKH.

26 AGcomotHo TBEpAOE Teno. PaBHOBecue bubnmoreka [JOK
TBEPAOTO TeJa C 3aKPErIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
PaBHOBecue maTepuaJbHOW TOUKHU.

7 AbGcomoTHo TBEpAOE Teno. PaBHoBecue
TBEPJOTO TEJIA C 3aKPEINIEHHOW OCBIO
BpauieHusi. MomeHT cuiibl. LleHTp TskecTn

)% Pemenue 3amau mo reme "MOMEHT CHITBIL. bubnuorexa [JOK
Lentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

29 "MexaHU4eCKOe IBIKEHNE bubnnorexa LIOK

. .\ ’ https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbHas pabota mo Teme
30 "MexaHHYeCcKOe IBIKEHUE bubmmnorexa [IOK
. ) ) https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynec Tena. Ummynse cuiiel. 3akoH
31 COXPAaHEHUs UMITYJIbCA. YIIPYTroe U bubmmorexa [OK
p y o pyr https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoJeicTBIE

1 Pemenue 3amau o teme "3akoH coXpaHEHUS bubnuoreka [JOK
UMITyJbCca" https://m.edsoo.ru/ff0b096c

3 VYpok-koHpepenius "PeakTuBHOE ABMKEHNE
B IIPUPOJIE U TEXHUKE"

bubnmoreka [JOK
34 Mexannueckas paboTa U MOIIIHOCTb 1

https://m.edsoo.ru/ff0b0a84




Pabota cuiibl TSXKECTH, CUJIBI YIIPYTOCTH U

bu6mmoreka [IOK

35 CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OrnpeneneHue
36 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHUHU Te€JIa 110 TOPU30HTAIIBHON
MTOBEPXHOCTU»
37 CBs3b dHepruu u padboTsl. [loTeHnanbpHas
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOU SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlaGopaTtopHas pabora «M3y4yeHue 3akoHa bubnuorexa [JOK
COXPaHEHUS SHEPTUUY https://m.edsoo.ru/ffOb12fe
A1 KoiebarenbHoe IBUKEHHUE H €TO bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromue KonebaHus. BelHyX1eHHbIC bubnuoteka [JOK
KojeOanus. PesoHnaHc https://m.edsoo.ru/ff0b20f0
43 MaremaTuueckuil U IpyKUHHBIA MasiTHUKU
VYpok-uccnenopanue «3aBUCUMOCTb NTEPUOIA
44 KoJ1ie0aHu# OT )KECTKOCTHU MPYKUHBI K MACCHI bubmmorexa [TOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue 3HEprun Npu MEXAHUUECKUX
KOJIe0aHUsIX
JIaGopartopHas padora «Onpenenenne
46 qacroim I/Ipl'IeprOJIa Kone6al:mﬁ MIPYKUHHOTO bubmmorexa [OK

MassTHHKa»

https://m.edsoo.ru/ffOblaec




JlaGopaTtopHnas padora «IIpoBepka

47 €3aBUCUMOC epuoja KojaeOaHuii rpysa bubmmorexa LIOK
HE3aBUCUMOCTH NEepPHOJ1a KOJIeOaHuil 1
p py3a, https://m.edsoo.ru/ff0b197a
MO/BEIICHHOTO K HUTHU, OT MacChl Ipy3a»
Mexanudeckue BoiaHbl. CBoiCTBa
bu6mmoreka [IOK
48 MeXaHU4eCcKUX BOJIH. [IpogosibHbIE 1
https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koH(pepenmus "MexaHn4eCKrue BOTHBI
B TBEPAOM Teiie. CelicMUYECKUE BOTHBI"
50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa
51 VYpok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
50 I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepenius "YabTpazByk u bubnnoreka [JOK
uH(ppa3ByK B IpUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
" bubnuotexa [JOK
54 3aKOHBI COXpaHeHusl. MexaHn4eckue
" https://m.edsoo.ru/ff0b25f0
KoJie0aHusl U BOJHBI
KontponbHas padota o Teme "3akoHbI
55 coxpaHeHus. MexaHn4yeckue KouebaHus u
BOJIHBI"
56 DIIeKTPOMarHuTHOE TOJIE. bubnmoreka [JOK
DJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koHpepenius "llxana
53 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionbs30BaHue bubnnoreka [JOK

ANIEKTPOMATHUTHBIX BOJIH JJIsI COTOBOM
cBs3n"

https://m.edsoo.ru/ff0b2fe6




VYpoxk-uccinenosanue "M3yuenne cBONCTB

bu6mmoreka [IOK

59 SJIEKTPOMATrHUTHBIX BOJH C IIOMOIIBIO
p " https://m.edsoo.ru/ff0b2c6¢c
MoOUIBHOTO TenedoHa
60 Pemenue 3amay Ha onpeeieHre 4acTOThl U
JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI
61 DJeKTpOMarHuTHasi Ipupoja CBeTa. bubmmoreka [JOK
CxopocTtb cBeTa. BomHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe
62 acIpoCTpaHEHUE CBETA. 3aTME Connna bubmmorexa [TOK
npocTpaHeHue cBera. 3atMeHuss CoJiHIa U
pactpoctp https://m.edsoo.ru/ff0b3658
JIyHb1
3aKkoH OoTpakeHUs cBeTa. 3epkaia. Pemenue
bubmuorexa [JOK
63 3a/1a4 Ha TPUMEHEHUE 3aKOHA OTPAKCHHS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubnuorexa [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bu6mmoreka [IOK
65 Hcnonb30BaHne NOJHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cSc
OTpa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaboparopHnas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMIICHHUSI CBETOBOTO
Jdy4a OT yIJla aJeHus Ha TpaHule "BO3ayX-
creksio""
VYpok-koudpepenuus "McnonabzoBanue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubmuorexa [JOK
68 JIunzel. OnTHyeckas cuiia JUH3bI 1

https://m.edsoo.ru/ffOb3f2c




bu6mmoreka [IOK

69 [TocTpoenne n300paKeHUH B TMH3AX
https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabora "OnpezneneHue
70 dox I;)HOFI()) ach:)To;IHH;I u ol;mqecxoﬁ CHITBI bubmorexa HOK
YEHorop ! https://m.edsoo.ru/ti0b4206
coOMparoIIe TUH3bI
71 Ypok-koupepenus "OnTHYECKUE TUH30BBIC bubnnoreka [HOK
puoopsI" https://m.edsoo.ru/ff0cOa7e
b
72 ['ma3 kak ontuyeckas cucreMa. 3peHue nommorexa [OK
https://m.edsoo.ru/ff0b4684
73 Ypok-konpepennus "Jledextsl 3penust. Kak
COXpaHUTh 3peHue"
Paznosxxenue 6emnoro ceera B ciekTp. OMbITHI
bu6mmoreka [IOK
74 Herotona. CnoxeHue crieKTpajibHbIX LBETOB.
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlabopaTtopHast pabota "OMBITHI 11O
75 pa3lIoKEHUIO OEI0T0 CBETa B CIIEKTP U bubnmnorexa [JOK
BOCIIPUATHIO LIBETA NIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 1IBETOBbIE QUILTPHI"
Ypok-npaktukym "BoiHOBBIE CBOMCTBA
76 CBeTa: IUCIepcHsi, UHTepPepeHus U
nudpakims"”
77 OmneiTel Peszepdopaa v rmianerapHas Mojienb bubnmnorexa [JOK
aTromMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOTJIoEHNe CBETa aTOMOM. bubmuoreka [IOK
KBanTel. JInHEHyaThIe CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "HabnroneHre CieKTpoB bubnuorexa [JOK

UCIyCKaHUs"

https://m.edsoo.ru/ff0c1550




bu6mmoreka [IOK

81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672

2 Crpoenue atomHoro siapa. Hyknonnas bubnnoreka [HOK
MOJEIb https://m.edsoo.ru/ff0c18ac

83 PanunoaktuBHbIe npeBpareHus. M30Tomnsl bubnmnorera [IOK

https://m.edsoo.ru/ffOclal4

84 Pemenwne 3agau mo teme: "PagnoakTUBHEIS bubnuorexa [JOK
npeBpaieHus" https://m.edsoo.ru/ffOc1b4a

85 [lepuon nonypacnana

26 Ypok-koHpepenmus "PagnoakTHBHBIC bubnnoreka [JOK
U3JIY4CHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

g7 S nepuble peakunu. 3aKOHbI COXPAHEHUS bubnuorexa [JOK
3apsiI0BOTO U MacCOBOI'0 YHCET https://m.edsoo.ru/ffO0c1c58

28 DHeprus cBA3U aTOMHBIX sijiep. CBsA3b MacChl bubnnorexa [HJOK
U DHEPruu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "SAnepusie peakuun”

90 Peakuuu cunrtesa u neneHus saep. bubnuotexa [JOK
HcTounuku sHeprun ConHIa U 3BE31 https://m.edsoo.ru/ff0c1e88
Vpok-koHpepenmus "AnepHast sHepreTuka.

91 JleficTBHs paiuOAKTUBHBIX U3Iy4YEHUN Ha
JKUBbIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe

9 "DIeKTpOMarHuTHOE TIOJIE. bubnmoreka [JOK
DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABIEHUS"

03 KonTpomnpHas pabota mo Teme

"DIeKTpOMarHuTHOE TIOJIE.




:‘)J'IeKTpOMaFHI/ITHI)IC BoiHEI. KBaHTOBBIE

siBIICHUS"

94 [ToBTOpenue, o6o6meHue. Jlaboparopusie | | bubnmoreka [JOK
paboTsl o Kypcy "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a
[ToBTopenue, 06001eHue. Perenne

95 ACUYETHBIX U KaUECTBEHHBIX 3a/1a4 I10 TEME 1 buGnnorexa LIOK
E) " https://m.edsoo.ru/ff0c2572

TerutoBbie MpoLECCHI
[ToBropenue, 0600menue. Pemenne

96 ACYCTHBIX U KaYECTBEHHBIX 3a/a4 10 TEME 1 bubmmorexa [TOK
P . 8 https://m.edsoo.ru/ff0c2a22
"KII/] TermoBbIx aBurarenei”

IToBTOpenue, 0600eHNE. Pemenue
bubmuorexa [JOK
97 pacueTHBIX M Ka4eCTBEHHBIX 3a]a4 [0 TeMe 1
https://m.edsoo.ru/ff0c2b30
"KII/] anextpoycTaHoBOK"

08 [ToBTOpenue, o6o6meHue. Jlaboparopusie | | bubnuorexa [JOK
paboTsl o kypcy "CBeToBbie SBICHHS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6061menue. Padota ¢

99 TEKCTaMH 10 TeMe "3aKOHBI COXPaHEHUSI B 1 bubmorera [JOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 [ToBTOopenue, o6o0mmenue. Padora ¢ | bubnuoreka [IOK
tekcTamu 1o Teme "Kosnebanust u BOJHbBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTrOopenue, o6o0mmenue. Padora ¢ | bubmmoreka [IOK
TekcTamu 1o Teme "CBeTOoBbIE sIBJIICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 0600meHue. Pabora ¢

102 TeKcTamu 1o TeMe "KBaHTOBas U sAepHast 1
¢uzuka"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

1.3

pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NUecKue SBJICHUS B IPUPOE,
MIPH 3TOM TIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (MIPpU3HAKK) (PUINUECKUX SIBICHUN

1.4

OINMCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIBb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPAaKTOBaTh (U3UUYECKUH CMBICT MCIOJIb3YEeMBbIX BEJIWYHMH, HUX
0003HAaYEeHUsI W E€OUHUIBI (PU3NYECKUX BEIMYMH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYIO BEIMUYUHY C
JPYTHUMHU BEIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

1.6

XapaKTCPU30BaTh CBOMCTBa TECII, (I)I/ISI/I‘ICCKI/IG SAIBJICHUA U IMPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU O3TOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IPOBKy 3aKOHa M 3alMuCbiBaTb €ro MaTreéMaTH4YCCKOC

BBIPA)KCHHE

OOBSACHATH (PU3UYECKHE SBJICHUS, MPOILIECCHl U CBOWMCTBA Tell, B TOM
4ylucllie M B KOHTEKCTE€ CHUTyalMil NpPakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATH NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe u3 | — 2 Jorm4yeckux mIaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (PM3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIM 3aKOHOMCPHOCTU

1.7

pemarb pacy€THble 3a1a4u B 1 — 2 1eMCTBUS, UCHOJIb3YSl 3aKOHBI U

(dbopMyIbl, CBsi3pIBatolMe (DU3MYECKHE BEIMYUHBI: HA OCHOBE




aHajaM3a  yCJIOBMS  3aJayd  3alMChIBATHL  KpPAaTKOE  YCIIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl U TPOBOJHTH
pacuérbl, HAXOIUTh CIIPABOYHbIC JAHHbIE, HEOOXOAMMBIE JUIS
peumieHuss  3a1a4, OLCHUBAaTh  PEAIUCTUYHOCTH  ITOJIYyYEHHOMU

(bu3nYecKoil BETUYNHBI

1.8

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOKHO PELIUTh MPH MOMOIIH
(GU3NYEeCKUX METOJIOB, B OIMCAHUM HCCIEIOBAaHHUSA BBIICIATH
MpoBepsieMOe  MpPENroyiokeHue  (Tumoresy),  pasiaudarth U
MHTEPIPETUPOBATh IOJYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢ OIlbITa, ACJIaTh BBIBOJELI I10 €T'0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOAUTH OMBITHI MO HAOTIOACHHIO (PU3NYECKUX SIBICHUN WK
(¢u3nUecKux  CBOWCTB  Te:  (OPMYIHpOBaTH  MPOBEPSICMBIC
MIPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY M3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIUCHIBATH XOJ1 OIbITa U (POPMYJIUPOBATH BHIBOIbI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIH30BAHUEM aHAJIOTOBBIX U
M (pOoBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJIaHHOM aOCOIOTHOM MOTPENIHOCTH U3MEPEHUI

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOrO HCCIeIOBaHMsA, cOOUpaTh
YCTAaHOBKY M BBINOJIHATh HM3MEPEHHUS, CJIeAys MPeaJoKeHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOABI IO PE3yJIbTaTaM UCCIICAOBAHNA

1.12

1.13

MPOBOJIUTh KOCBEHHBIE M3MEpPEHHsI (PU3UUYECKUX BEIUYMH, CIETys
MPEMIOKEHHON MHCTPYKIMHM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUja TEXHUKH Oe30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh MNPUHIUMBI JCUCTBUS TPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBUS HN3YYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OMMCAHMS,
UCIIONIb3YSl 3HAHHUSA O CBOMCTBaX (PU3MYECKHX SABJICHUN U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

MPUBOJAUTL TIPUMEPHl (HAXOAUTh HWHPOPMAIMIO O TPUMEpPAX)
IMPAKTUYICCKOT' O HUCITIOJIB30BaHUA (1)I/I3I/I‘-IeCKI/IX 3HAHUU B
MOBCETHEBHON JKM3HU JUIsi  OOecleYeHus: Oe30IMacHOCTH  IPH
oOpameHuu ¢ TpubopaMHd UM TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHHS 370pPOBbS M COOJIOACHUS HOPM 9SKOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpelie

OCYIIECTBISATH OTOOP MCTOYHUKOB MHPOpPMALUH B ceTH MIHTEepHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUM U MyTEM CpPaBHEHHS PA3IUYHBIX HCTOYHHKOB
BBIJICIATh MH(OPMAIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEOCTOBEPHOI

HCIIOJIb30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3alaHAN
HAay4YHOIOIYJISIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHaNIbl, pecypcbl ceth VHTepHeT, BiaxeThb
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

nH(OPMAIIMY U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO

C03/1aBaTh COOCTBEHHbIE KPAaTKHE MUCbMEHHBIE U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (QU3HUECKOTO
COJIep’KaHusl, B TOM YHCJIe yOJUYHO JIeNaTh KPaTKUe COOOLIEHUS O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIIEIOBAaHUM, HpU 3TOM
IPAMOTHO HCIIOJIB30BAaTh M3YyYEHHBIM IMOHATUHHBIN ammapaTr Kypca

(I)I/I3I/IKI/I, COITIPOBOKAATH BBICTYIIJICHUC HPGSCHTaHHCﬁ

1.19

8 KUIACC

NP BBINOJIHEHUU  y4EOHBIX MPOEKTOB M  HCCIEI0BAaHUI
pacripenienath 00S3aHHOCTH B TpyIIle B COOTBETCTBUU C
MOCTABJIEHHBIMU 3aJ]auaMH, CJEAUTh 3a BBIOJIHEHWEM ILJIaHa
NeWcTBUM, aJeKBaTHO OLEHUBaTb COOCTBEHHBIM BKJIaJ B
JeSITeNIbHOCTD TpyMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1.1

HCIIOJIBb30BaTh IMOHATHA




1.2

1.3

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (buanecxoe SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYecKue SBJICHUSI B IPUPO/IE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SIBICHUI

1.4

OINMCHIBATh M3Y4YEHHBbIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCTONB3ysd (U3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEeMBIX  BEIMYHH,
00O3HaYeHUsT ¥ eIWHHUIBI (U3NYECKUX BEIWYHH, HAXOIWUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MUECKYIO BEIMUYUHY C
JPYTMMHU BEJIMUYMHAMU, CTPOUTH IpaUKU U3YyUEHHBIX 3aBUCUMOCTEN

(1)I/I3I/I‘ICCKI/IX BCINMYHMH

1.5

1.6

XapaKTCpHU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa H 3alluCblBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

OOBSACHATH (PM3HUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 7NOru4ecKux MaroB ¢ MOMOIIbI0 1 — 2 W3y4YeHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemarh pacyéTHble 3a1auu B 2 — 3 ENUCTBHS, UCIIONb3YS 3aKOHBI U
dbopmynel, CBsA3BIBaIONIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE
aHajiM3a YCJIOBHUA 3a/1a4M 3allMChIBATH KPATKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BBIOWpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC Al €€ pelIeHUs, IPOBOAUTHh PACUETHl U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHHE (PU3HUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacrio3HaBaTb Hp06HeMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA
(bHSI/I'—IeCKI/IX MCTOJOB, HCIIOJIB3ysA ONHWCAHHUEC HCCICIOBAHUA,
BBLACIATH NPOBCPACMOC MPCAIIOJIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTD

TIOPsIIKA TTPOBEICHHUS CCIICIOBAHMSA, JIEIaTh BBIBOIBI

1.9

IIPOBOAWUTE OIBITEI II0 Ha6J'IIOI[CHI/IIO (1)I/ISI/I‘IGCKI/IX SIBIICHUH HWIIH

¢usznyeckux  CBOMCTB  Tem:  (opMynupoBaTh  IpOBEpSEMBbIC




1.10

MPENINONIOKEeHNs, COOUpaTh YCTAaHOBKY M3  IPEIIOKEHHOIO

000pyI0BaHUs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

BBIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUECM aHAJIOTI'OBBIX
npubOpoB M JAaTYMKOB (U3HUECKUX BEIUYMH, CPaBHUBATH
pe3ylnbTaThl M3MEpPEeHUul ¢ yd4€ToM 3amaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

1.11

1.12

IPOBOJUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UYECKOM
BEJIIMYUHBI OT JPYrod C HCIOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBaTh HCCIEe0BaHUE, COOMpPATh YCTAHOBKY U BBIIOJHSTH
U3MEpEHUs, Cleqysd MPEeAJOKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTHU B BUJI€ TaOJIUI] U rpadUKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHUA

MPOBOJUTh  KOCBEHHBIE  M3MEpeHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY, CJHEAys MPEIJI0KEHHON HMHCTPYKUHUH, U BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH TMpu paboTe ¢

1a00paTOPHBIM 000pyI0BaHHEM

1.14

1.15

1.16

XapaKkTepu30BaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJbB3Ys
3HaHUS O CBOMCTBAaX (PU3MYECKUX SIBICHUH U HEoOXOAUMBIE

(u3nueckre 3aKOHOMEPHOCTH

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA M H3MEPHUTEILHBIC
MPUOOPHI IO CXeMaM U CXEMaTHYHBIM PUCYHKAaM, COCTABIISATh CXEMBI
ANEKTPUYECKUX TIEeMed ¢ IOCIIeIOBATeIbHBIM H  ITapaJUICIbHBIM
COCTMHEHUEM OJJIEMEHTOB, pa3inuas YCJIOBHbIE O00O03HAYEHUS
3JIEMEHTOB JIEKTPUUYECKUX IENen

MPUBOJIUTh TpHUMEpHl (HAaXOAWTh WH(MOPMAMIO O TpHUMEpax)
MPAKTUYECKOTO  HCIONB30BaHMs  (U3WYECKUX  3HAHUH B
MMOBCETHEBHON JKM3HHM JUIS OOecredeHHuss OCe30MacHOCTH —IPH
oOpameHuu ¢ TpubopaMHd UM TEXHHYECKUMH YCTPOHCTBaMH,
COXpaHEHHS 370pPOBbS M COONIOJCHHS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEN cpeie

1.17

OCYIIECTBIATh NMOUCK HH(pOpMAIMK (PU3HUECKOTO COACpKaHHS B

cetu VIHTepHET, Ha OCHOBE UMEIOIIMXCS 3HAHUI U MTyTEM CpaBHEHHS




1.18

1.19

JOITIOJITHUTCIIBHBIX HWCTOYHHKOB BBIACIATH I/IH(bOpMaHI/IIO, KOTOpas

SBIISICTCS TPOTHBOPEUYUBON MIIM MOXKET OBITh HEJJOCTOBEPHOM

WCIIOJIb30BaTh TMPU BHIMOJHEHUH YYEOHBIX 3aaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHHUs, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/aBaTh COOCTBCHHBIE THCHbMCHHBIE U  KpPaTKUE YCTHBIC
coolOmieHus, 0000mas uHPOpPMAIUIO U3 HECKOJBKHX HCTOYHUKOB
(bU3HYECKOTO COJCpKAHUS, B TOM YHCJIC ITYyOJMYHO IPEICTABIATH
Pe3yNbTaThl IPOSKTHOM MIIM UCCIIEIOBATEILCKOM NeSTeNIbHOCTH, TIPU
9TOM TPaMOTHO MCIIOJIb30BATh M3YYCHHBIM IOHATUHHBIN amnmnapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATH BBICTYIINICHUC Hpe3eHTaHHeﬁ

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1.1

MIPH BBIMOJHEHUN YY€OHBIX MTPOEKTOB U UCCIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33Ja4aMM, CJIEAUTh 3a BBINOJHEHUEM IUIaHA
JNEWCTBUA W  KOPPEKTHUPOBATh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYMINBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

1.2

1.3

pas3jiniaTh ABJICHHA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUC

pacro3HaBaTh MPOSBIEHUE H3YYEHHBIX (PU3MUECKUX SIBICHUU B
OKpY’KaloIlleM MHUpE, B TOM 4Hcie GU3NUECKUe SIBICHUS B IPUPOE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (MPU3HAKM) PUINICCKUX SIBICHUI

1.4

OIMUCBIBATH H3YUYCHHBLIC CBOMCTBA TElI H (1)I/I3I/I‘ICCKI/IG SABJICHUA,

HCIIOJIB3YA (bnzpmecxne BCJINYXHBI, IIPH OIIHCAHUU IIPABUIBHO




TpPakTOBaThb  (DU3MYECKUNH  CMBICT  MCIOJNb3YyEMbIX  BEJIMYHUH,
00O3HaYeHHss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GbopMyIbl, CBS3bIBAIOLIME JaHHYIO (U3UUYECKYI0 BEJIMYHUHY C
JIPYTUMH BeTMYUHAMHU, CTPOUTH IPaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

1.5

1.6

1.7

1.8

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLIECCHI,
HCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa M 3allucbiBaThb €ro MareéMaTH4dcCCKOC

BBIPA)KCHHE

OOBSCHATH (PU3MUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATh TPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOrMYecKux HIaroB ¢ MOMOLIBI0 2 — 3 M3yYEHHBIX CBOMCTBA

(bU3NIECKUX SIBICHUH, (PU3NIESCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiats pacuéTHble 3a7auu (omMparouiyecs Ha cucreMy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U (OPMYNbI, CBSA3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE aHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOLIUE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUI pelIeHus, TPOBOJUTh PACUEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYEHHOT0 3HAaUeHUS (PU3NMUECKON BEIUUUHBI

pacClio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTL IIPpU IMMOMOIIA
(1)PI31/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys OMMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKCHUE, OLCHUBATL IIPABUIIBHOCTH TIOpPSAAKA
MIPOBCACHNA HCCICAOBAaHWA, [OCJIIAaTb BBIBOABI, HWHTCPIIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOIIeHI/II71 " OIIBITOB

1.9

1.10

MPOBOANTH OMBITHI MO HAOTIOACHHUIO (PU3UYECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TEJ: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOrO Habopa 00OpYyIOBaHMS, OMUCHIBATH XOJ] OIBITA U €ro

pe3ynbTaThl, (OPMYJIUPOBATH BHIBOIBI

MPOBOAUTh TPU HEOOXOJAUMOCTH CEpUI0 TPSAMBIX H3MEPEHUH,
OTIpesieTisisi CPeHee 3HAUYCHUE HM3MEpSeMOil BeIMYUHBI ((POKYyCHOE
paccTositHue coOuparomel JUH3bI), 000CHOBBIBATH BHIOOP crocoba

M3MepeHus (M3MEPHUTEIBHOTO NMPHOOopa)




1.11

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKHUX BEITUUYHMH C
WCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBATH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DMKCHpPOBATh pPE3yJIbTaThl
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

l"pa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yJIbTaTaM UCCICA0OBaHUA

1.12

1.13

MPOBOAUTh  KOCBEHHBIE  HU3MEpPEHHs  (PU3MYECKUX  BEJIUYUH:
IUIAHUPOBATh ~ HM3MEpPEHUs,  CcOOMpaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh HW3MEPEHUS, CIEAys MPeII0KEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAYECHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJIyYEHHBbIE PE3yJIbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUIN

coOnrofaTh MpaBuUja TEXHUKM Oe3omacHOCTH Ipu  pabdoTe cC

1abopaTopHBIM 000PYIOBAHUEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYCHHBIX (PU3NYECKUX MOJEIEH:
MaTepuajlbHas TOYKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHUK CBETa, JyY, TOHKas JMH3a, IJaHEeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OINMCAHMS, HCHOJIB3Ys
3HaHUS O CBOMCTBAaX (PU3MYECKHX SIBICHUH U HEOoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

HCIIOJB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKHUX MPOIECCOB MPH PEHICHUH Y4eOHO-MPAKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBI JIJIsl HOCTPOSHUS M300paKEeHUH B IIJIOCKOM
3epKajie ¥ coOuparoleil TuH3e

MPUBOJIUTE TpUMEphl (HaXoAWTh HHGMOpPMaLKIO O MpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKHMX  3HAHUM B
MOBCEIHEBHOM JKM3HM Ui oOecriedeHus: Oe30IacHOCTH IMpHu
oOpamieHun ¢ mnpuOopaMM U TEXHHUYECKUMH YCTPOHCTBAMH,
COXPAaHEHUS 3JI0POBbS M COOJIOACHHS HOPM DKOJOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEN cpee

1.18

OCYILIECTBIATh NMOUCK HMH(pOpMAIMK (PU3HUECKOTO COACpKaHHS B
cetu VlHTEpHET, cCaMOCTOATENHHO (hopMymupysl MOUCKOBBIN 3ampoc,

HaxXxoauThb nyTH OIPCACIICHUS AOCTOBCPHOCTU HOJ'Iy‘-IGHHOfI




1.19

1.20

1.21

nHpOpMauu Ha OCHOBE MMEIONTUXCS 3HAHWU W JOTOJTHHUTEIBHBIX

HCTOYHHUKOB

WCIIONb30BaTh MPU BBIMIOJIHEHUM YYE€OHBIX 3aJlaHUM HAy4HO-
MOMYJISIPHYIO JINTEPATypy (PU3UUECKOrO COJIEpKaHHUs, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu MHTepHeT; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBICE M YCTHBIE COOOIICHUS Ha
OCHOBe WH(GOpPMAlMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, IMyOJIMIHO TIPEIICTABISITh PE3YIbTAaThl TPOSKTHON HITN
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, TP  3TOM  TI'PaMOTHO
HCMOJIb30BAaTh HM3YYCHHBIM TMOHATUMHBIM anmapar HM3y4aeMoro
pasnena (U3MKH U COMPOBOXKIATh BHICTYIUICHHE IMpE3CHTAluel ¢

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

IIPY BBINOJHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUHN (PU3HUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJIEIWTh 3a BBINOJHEHUEM IUIaHa
JNENUCTBUM W  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEHCTBUE, MPOSBIAS  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Koxa
pasaena

Kon
3J1eMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

1.1

1.2

®uszuka — Hayka O MNpUpoAe. SIBieHus NIpUPOIBIL.
dusnyeckue SABICHUS: MEXaHUYECKUE, TEIUIOBBIE,

ANEKTPUYECKHE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIC
duznyeckne BenMUuHBL M3mepeHue (HU3HMUECKHUX
BenuuuH. @Dusmueckue mpubopel. [lorpemHocTs

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECT@CTBGHHOHayLIHHﬁ MCTOA IIO3HAHMA: Ha6J'IIOI[CHI/Ie,
MMOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIIBUKCHHUE T'HIIOTC3,
OKCIICPUMCHT II0O IIPOBCPKEC THUIIOTE3, 00BsACHEHNE

HaOJIFOaeMOT0 SIBJICHUS
Onucanue pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTiueckue paboThI:

N3mepenne paccTosiHUM.

N3mepenne 00bEMa )KUAKOCTH U TBEPOTO TeJa.
Ornpenenenrie pa3MepoB MaJbIX TEI.

N3mepenne Ttemriepatypbl Ipy MOMOIIU KUIKOCTHOTO

TCPMOMCTpPA U AaTYHMKa TEMIICPATYPhI

INEPBOHAYAIJIBHBIE CBEJJEHIMA O CTPOEHNU BEIIIECTBA

2.1

2.2

CtpoeHue BelecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MeEpBhl.
OneIThl, JOKa3bIBAIOIIME  JHUCKPETHOE  CTPOCHHE
BElIEeCTBa

JBuxenne uyactui BemectBa. CBA3b  CKOpPOCTH
JBIKEHHMSI YacTHIl € TemIepaTypoi. bpoyHoBckoe

nBrxkeHue, T dysus

2.3

B3anmoneiicTBre YacTHI] BELIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHC

24

ArperaTHHe COCTOSIHUA BCIICCTBA: CTPOCHUC TIa30B,

KUIAKOCTEH ©  TBEPABIX (KPUCTAUIMYECKHX) TeJl.




B3anmocBsA3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHblx COCTOAHUAX U UX aTOMHO-MOJIeKy.]ISIpHLIM

CTPOCHUEM

2.5

Ocob0eHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[TpakTueckue paboThI:

Ouenka JuameTpa arTomMa METOJIOM psgoB  (C
ucronb3oBanueM pororpadmii).

OnbITel 10 HAOJIOACHUIO TEMJIOBOTO PaCIIUpPEHUS
ra3os.

OnpiTbl 10 OOHApy)XEHHIO  JACUCTBHUS  CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE U
' HEPAaBHOMEPHOE JBM)KEHUE
32 Cxopoctb. CpenHsisi CKOPOCTb IIPA HEPABHOMEPHOM
' JIBUKEHUH. Pacyér myTu v BpeMeHH JBUKECHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3anmopeiicTBue
33 TeJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TEIL.
Macca kak Mmepa HHEpTHOCTH Tena
34 [InotHocTs  BemectBa.  CBsA3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BbEMa BellecTBa
3.5 Cuna Kak XapakTepUCTHKa B3aUMOJIEHCTBUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3MmepeHue cuinsl ¢
' ITOMOIIBIO JUHAMOMETPA
37 SIBnenue TAroTeHus U cuia TskecTd. Cuia TsSKecTH Ha
' Npyrux mianertax. Bec tena. HeBecomocTh
13 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' TpeHune B npupoie U TEXHUKE
19 CrnoxxeHue cwuil, HanpaBICHHBIX 10 OJHOW MPSIMOM.
. PaBHOelicTBYIOIIASA CHIT
[TpakTrueckue pabOTHI:
310 OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBHYKEHUS

(mapuka B JKMJIKOCTH, MOJETH 3JIEKTPUUYECKOTO

aBToMoOWIsE W Tak ganee). OmnpenencHue cpemHen




CKOPOCTH CKOJIbXEHHMA Opycka WIM IIapuka 10
HAKJIOHHOM IuIocKocTH. OnpenencHue IUIOTHOCTH
TBEéproro  Tema.  OmbITH,  JEMOHCTPHPYOILUE
3aBHCUMOCTH pacTshKeHus (aedopMmaiyi) NpyKUHbI OT
HOPUIOKEHHOW cuibl. ONBITHL, JAEMOHCTPHUPYIOLIUE
3aBUCUMOCTD CHJIbI TPEHHS CKOJIBKEHMSI OT BEca Tela U

XapakTepa COIIpHUKaCaAOIIUXCA HOBerHOCTCﬁ

du3ndeckue ABICHUS B IIpupoac: NpUMEPhI ABHXKCHUSA C

3.11 Pa3IMYHBIMK CKOPOCTSIMM B )KMBOM M HEXKUBOM IPUPOJIE,
JICHCTBHE CUJIBI TPEHHS B IIPUPOJIC U TEXHUKE
3.12 TexHu4eckue ycTpoicTBa: JMHaAMOMETP, MOJIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUS U

+ YBEITUYCHUS JaBICHUS
42 JlaBnenne ra3a. 3aBUCHMOCTh JaBJICHUS Tras3a oOT
' 00BEMa, TeMIiepaTypbl
43 [Tepenaya naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U
' razami. 3akoH Ilackams. IIlHeBMaTHUeCKHE MAIIMHEI
3aBUCHMOCTh JaBJICHUS OJKUAKOCTU OT TIyOWHBI.
4.4 ['uapoctaTudeckuii  mapajiokc. Coobmaromumecs
cocyabl. ['mapaBnnueckre MEXaHU3MBbI
AtMochepa 3emnn u aTMocepHOe aBICHHE.
[IpuuynHBl  CylIeCTBOBAHHUS  BO3AYIIHOM  00OJOUKH
4.5 3emuu. OmnpIT Toppuueinnu. 3aBUCUMOCTh
atMOoCc(hepHOTO JaBJCHUS OT BBICOTHI HAJl YPOBHEM
MOpst
16 W3mepenune armocdepHoro napneHus. [Ipubopsl amns
' U3MepeHus aTMOCHEPHOTO AaBIICHUS
JlelicTBUE KUIKOCTH M ra3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BrelTamkuBaromasi (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InmaBanue Ten. Bo3ayxonnaBanue
4.9 [TpakTuyeckue paboOTHI:




4.10

4.11

HccrnenoBanne 3aBUCHMOCTH Beca Telda B BOJIE OT
00béMa TOTpYKEHHOW B IKHIKOCTb 4YacTW Tena.
OnpeneneHre BBITAIKUBAIOIIECH CHUJIIbI, JEUCTBYIOIIEH
Ha TeJo, MOrpyXkEéHHoe B KUAKOCTh. lIpoBepka
HE3aBHCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, TEHCTBYIOIIEH
Ha TEII0 B JKUIAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIINE 3aBUCUMOCTH  BBITAJIKHUBAIOIICH
CHJIBI, ICUCTBYIOLICH Ha TEJNO B XKHUIKOCTH, OT 00BEMaA
MOTPY>KEHHOU B AKUIKOCTh YACTH Te€Jla U OT IUIOTHOCTH
Jkuakoctd.  KoHCTpyupoBaHme — apeomeTpa  WIH
KOHCTPYMpPOBAaHHUE JIOJKM U  OmpeneieHue  eé

TPYy30I0JbEMHOCTH

du3nyeckue SIBJIICHUA B Impupoac: BIIMAHHUC
aTMOC(I)epHOFO JaBJICHUA  Ha JKHUBOM OpraHu3Mm,

TTABaHKE PHIO

TexHuueckue yCTpOHMCTBa: COOOLIAIONIUECS COCYABI,
YCTPOMCTBO BOJONPOBOJA, TUAPABINYECKUI IIpecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEDP, OPIIHEBON HacocC,

apeoMmeTp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanudeckas pabora
5.2 Mexannueckas MOIIHOCTh
s3 [IpocTeie MeXaHU3MBI: pbIYar, OJOK, HaKJIOHHAs
' MI0CKOCTh. [IpaBuiio paBHOBecHs phlyara
54 [TpumeHeHue paBuia PaBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHukd. Koaddunment
5.5 IIOJIE3HOTO NEUCTBUA MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [ToTenmanpHast YHEPTUH TEJIa, OTHATOTO HaJ 3eMIIEN
5.7 Kunernyeckas sneprus
53 [Tonnas mexaHuyeckasi SHEprus. 3aKOH U3MEHEHUS U
' COXpaHECHHSI MEXaHUYECKOW YHEPTHH
5.9 [TpakTuyeckue paboOTHI:




###Par###Onpenencaue paboOThl CUJIBI TPEHHS TIPH
PaBHOMEPHOM JIBM)KEHUU Te€jJa IO TOPU30HTAIbHOU
noBepxHocTu. lccnenoBanue ycioOBHII paBHOBECHS
ppaara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

du3nyeckue SBICHHUSI B npupoac: pbHaru B TECIIC

5.10
4esi0BeKa
TexHudyeckue yCTpOMCTBA: pblUar, IIOABUKHBIM U
5.11 HETOABHKHBIM OJIOKH, HAKJIOHHAS TUIOCKOCTh, TPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
paszjena 3JieMeHTa
TEIUIOBBIE ABJIEHW A
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKON
61 TEOpUU CTpPOEHUs BewiecTBa. Macca U pa3Mmepbl
' MoJsiekyn. OmbIThl, MOATBEPXKAAIOIINE OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Monenun TBEpAOro, JKUAKOTO M  Ta3000pa3HOro
6.2 coctosiHu# BemiecTBa. Kpucramnmueckue nu amopdHbie
Tena
OObsicHEHHE CBOMCTB I'a30B, )KUJIKOCTEH U TBEPIBIX TET
0 6.3 Ha OCHOBE TIOJOKEHUN MOJIEKYJIIPHOKMHETHYECKOU
Teopun
6.4 CmauuBaHue U KanWUISPHbIE SIBICHUS
6.5 TemioBoe paclIupeHne U CKaThue
66 Temneparypa. CBs3b TeMIEpAaTypbl €O CKOpPOCTHIO
' TEIJIOBOTO ABM)KEHHUS YaCTHIL
BHyTpeHHs1 ~ »Heprus. CriocoObl  M3MEHEHHUs
6.7 BHYTPEHHEN SHEPrUU: TEIUIONEPEAAYa U COBEPILICHUE
paboThI




Bunaer TEeIIoNepeIaun: TEIJIONPOBOJHOCTb,

o8 KOHBEKLIUS, U3IIy4YEeHUE
KommuectBo  TemmnoTel.  YaelnbHas  TEIUIOEMKOCTH
6.9
BEILIECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOTO OanaHca
611 [lnaBneHue ©W  OTBEpAEBaHUE  KPUCTAJUIMUYECKHUX
' BEILIECTB. Y IebHAs TEIUIOTA TIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kumenne. VYnenpHas Ttemora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPAHUS
[Mpunmuner  pabotel  TermioBbix apurateneid  KIIJ
6.15 TEIJIOBOTO JIBUraress. TernoBble ABUraTEeNIN U 3alluTa
OKPYXKAarOIIE Cpeabl
3aKOH COXpaHEHHUsS M TPEBPALICHUS DHEPTrUU B
6.16
TETJIOBBIX MpoIleccax
[TpakTudeckue paboThI:
OnpiTel 10 OOHapyXeHHI0  JEHCTBUS  CHJI
MOJICKYJIIPHOTO TIPUTSKEHUSI.
OnbITel TIO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOU
COJIM WJTU caxapa.
OmnpITel IO HAOMIONCHUIO TEIJIOBOTO PACIIUPEHUS
6.17 ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

Omnpenenenue JaBieHUs BO3lyXa B OaJUIOHE IINPHUIIA.

OMNBITHI, JEMOHCTPHUPYIOIINE 3aBUCHMOCThH JIaBICHUS
BO31yXa OT €ro O6’béMa 1 HAarpCBaHUs UK OXJIAXKICHUA.
IIpoBepka TUNOTE3bl JTUHEWHOW 3aBUCUMOCTH JIJIMHBI
CTOJIOWKA JKUJKOCTH B TEPMOMETPHUYECKON TpyOKe OT

TeMIepaTypsbl.




6.18

HaGnronenue u3MeHeHUs] BHYTpEHHEH SHEpruM Tena B
pe3yibTare Terionepeaayl U paboThl BHEIIHUX CHIL.
Hccnenosanue ABJICHUS TEII000MeHa pu
CMELIMBAHUM XOJIOJHOM U rOpsiYe€r BOJBI.
OnpeneneHue KOJIUYECTBA TEIUIOTHI, IOJIYYEHHOTO
BOJIOM IIpU TEIJIOOOMEHE ¢ HarpeThlM METaNINYECKUM
LWIHHPOM.

Omnpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca UCIapeHusl.

OnpeneneHre OTHOCUTENBHOMN BIAKHOCTH BO3yXa.

Onpez[eneHI/Ie YI[GHBHOﬁ TCIIJIOTHI IIJIABJICHUA JIbJA.

dusnueckue SBICHHUS B MPHUPOJE: TOBEPXHOCTHOE
HATSDKEHHE W KalWUIAPHBIC SBICHHS B TPUPOJE,
KPHUCTaJLIBI B IPUPOJIe, M3nydeHue ColHIla, 3aMep3aHue
BOJOEMOB, MOpCKHE OpH3bl; 00pa3oBaHHE pPOCHI,

TyMaHa, UHesl, CHera.

6.19

TexHudeckne yCTpOMCTBA: KalWUIAPBI, IPUMEPHI
HCIIOJI30BaHNsl KPUCTAIJIOB, )KMIKOCTHBIA TEPMOMET,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHHUS
JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBas TypOuHa,

JABUTaTCJIb BHYTPCHHCETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpu3anus Ten. /[Ba posia aNeKTpU4ecKuX 3apsiioB
B3aumopeiictBue 3apspkeHHbIX Teln. 3akoH Kymona

7.2 (3aBHCUMOCTh CHJIbI B3aMOJIEHCTBHS 3apsDKEHHBIX Tell
OT BEJIMYMHBI 3apSATI0B U PACCTOSHUS MEXTY T€JIaMH )
DIIEKTpHAYECKOE oJIe. HanpsxénnocTts

7.3 anekTpudeckoro mnonsd. [lpuHnmnm — cynepro3unmu
AIIEKTPUYECKUX TOJIEN (Ha KAUECTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJIeMEHTapHbIN

7.4 anexkTpudeckuil 3apsia. Crpoenue atoma. IIpoBoaHMKH
U IUDJIEKTPUKHU

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




ONEeKTpUYEeCKU  TOK. YCIOBUS  CYyLIECTBOBaHUS

76 ANEKTPUYECKOT0 TOKA. ICTOUHHKHM OCTOSHHOIO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). ODJIEKTPUYECKHH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckas uenb. Cwia TOKa. DJIEKTPUUECKOE
' HaIlpsKEHUE
=9 CormnpoTHBieHNE MIPOBOJIHHUKA. VY nenpHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa JJis yyacTKa Lenu
[locnenoBarenpHOE W MapajlieIbHOE COEIUHEHHE
7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenua
13 OJeKTpUYecKre LeNu U MOTPEOUTENH IEKTPUUECKON
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTostHHBIE MarHUTHI. B3anmoelicTBre MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosne. MarHutHOoe mojie 3eMiIM U €ro
' 3HAYEHHE IS )KU3HU Ha 3emiie
716 OneiT Opcrena. MarHuTHOe TMoje 3JIEKTPUUECKOTO
. ToKa. [I[puMeHeHne 311eKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
17 DneKTpoABUTaTENb IOCTOSHHOTO TOKa. Mcnonp3oBanue
. AJNIEKTPOJIBUraTeIel B TEXHUYECKUX YCTPOWCTBaxX U Ha
TpaHCIopTe
Onbitet ®apages.  SIBieHHe  3IEKTPOMArHUTHOM
7.18
nHaykuuu. [Ipasuno Jlenna
DIIEKTPOreHeparTop. CriocoOsr MOJTyYEHUSs
7.19 NIEKTPUYECKOM  DHEPrMM.  ODJEKTPOCTAaHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
7.20 [TpakTuyeckue paboOTHI:




OnbITH 110 HAOIOICHHIO STICKTPU3ALUH TeTl UHAYKIHEH
U TIPU CONPUKOCHOBEHUH.

HccnenoBanue JeMcTBUSA BIEKTPUYECKOIO MOJS Ha
IIPOBOJAHMKH U JTUDJIEKTPUKU.

COopka u TpoBepkKa pabOThI AIEKTPUUYECKOW MU
IIOCTOSIHHOT'O TOKa.

W3mepeHue U peryaupoBaHue CUIIbl TOKA.

W3mepeHnue U peryinpoBaHue HallPsHKEHUS.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYLIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHS pe3ucTopa U
HaIpsDKEHUs Ha pe3ucTope.

OnbIThI, JEMOHCTPUPYIOILINE 3aBUCUMOCTh
AIIEKTPUYECKOTO CONPOTHUBIIEHUSI MPOBOJHUKA OT €ro
JUIMHBI, TUTOIA/IM TIONEPEYHOT0 CEYeHUs U MaTepuana.
[TpoBepka mpaBUia CIIOKEHUS HANPSDKEHUM Ipu
MOCJIEIOBATEIbHOM COEAMHEHUU [JBYX PE3UCTOPOB.
[TpoBepka npaBuia AJsl CUJIbI TOKA MPU MapajljIeIbHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue  padbOThI
NIEKTPUYECKOTO TOKA, HAYHIETO YEpPe3 PE3UCTOP.
OnpeneneHne MOUIHOCTU — 3JEKTPUUECKOTO  TOKa,
BbI/IETISIEMON Ha pe3ucrope. HccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ HarpeBarens.
HccnenoBanue MarHuTHOIO B3aMOJEHCTBHS
MOCTOSIHHBIX MAarHUTOB. V3yuyeHue MarHUTHOTO MOJs
MOCTOSIHHBIX MAarHUTOB TNpU HUX OObEIWHEHUH U
pasnenenun. MccnenoBanue neicTBUS 2JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEIIKY. OnbITsl,
JEMOHCTPHpPYIOIINE 3aBUCHUMOCTh CHJIBI
B3aMMOJICHCTBHS KAaTyIIKU C TOKOM M MarHUTa OT CHUJIbI
TOKa ¥ HamlpaBlICHUs TOKAa B KarTylke. l3yueHue
JENCTBUS MarHUTHOTO IOJISl HA IPOBOJAHHMK C TOKOM.

Kounctpyuposanue u U3y4eHUe paboThI




AJIEKTPOABUTATEIIA. N3mepenue KILJ
AJIEKTPOABUraTeIbHOM  yCTaHOBKM.  ONBITBI 1O
UCCJICIOBAaHHIO SBJICHUS JIEKTPOMAarHUTHOM
UHAYKIMU: UCCIIEJOBAaHME W3MEHEHUN 3HAuYeHUs U

HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

7.21

7.22

dusnueckue SBJICHUS B TNPUPOAE: DIECKTPUUYECKUE
SABIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MArHUTHOTO TOJIs JUIs1 )KU3HU Ha 3eMiie, OJISIPHOE

CHUSAHUC

TexHuueckue ycTpOHCTBA: 3JIEKTPOCKOI, aMIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK IEKTPUUECKON SHEPruH,
DIIEKTPOOCBETUTENBHBIE TMPHUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpumepsl), JEKTPUYECKUE
IPEJOXPAHUTEIH, IEKTPOMArHUT, 3JIEKTPOJBUTATENb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kon anemenTa [IpoBepsiemble 3JIEMEHTHI COACPIKAHUS
paznena
MEXAHWYECKHUE SIBJIEHWSI
81 Mexanuyeckoe JABWKEHHE. MarepuaibHasi ToOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENHHOCTh MEXaHHYECKOT'O ABIKCHUS
8.3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHNE
8 HepaBaomepHoe nipsimonuHeitHoe nBrkenne. CpeaHsis
8.4 U MTHOBEHHAas CKOPOCTh Tela MpU HEPAaBHOMEPHOM
JIBYKEHUH
2.5 Yckopenue.  PaBHOYCKOpEHHOE  MPSMOJMHENHOE
' JIBHKCHHUE
8.6 CsobOoanoe nmagenue. OneIThl [annies




PaBHOMepHOE nBHXKEHUE IO OKpYXHOCTH. Ilepunon u

8.7 yacTtoTa oOpaiieHus. JIuneitHas U yriaoBasi CKOPOCTH.
LleHTpOoCcTpeMUTENBHOE YCKOPEHUE
8.8 [Tepssiii 3akoH HeroTOHA
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon Herotona
8.11 [TpuHIUIT CYynEepno3uIuu CUl
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 Cuna TpeHus: cuja TPEHUs CKOJIbXKEHUs, CUila TPEHUS
' MIOKOS, IPYrue BUbI TPEHUS
814 Cuna TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS.
' Yckopenue cBOOOIHOTO MaICHUS
215 JBuwxenne mnnaHer Bokpyr Connma.  [lepBas
' KOCMMYECKasi CKOpocTb. HeBecoMoCTh U neperpys3ku
816 PaBHOBecue MarepuambHOW TOYKH. AOCOIIOTHO
' TBEPOE TEIIO
817 PaBHOBecue TBEpIOro Tenma C 3aKpPEIUIEHHOM OCBIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskxecTn
8.18 Nmnynec Tena. smeHenune nmiyinbsca. IMmynbe cuisl
8.19 3aKOH COXpaHEHHs UMITYJIbCa
8.20 PeakTuBHOE ABHKEHIE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
999 PaGora cun Tsaxectu, ynpyroctu, TpeHus. CBs3b
' SHEpPruu 1 paboTbl
823 [loTenunanpHas SHeprus Tenla, TMOAHATOrO Hajl
' MTOBEPXHOCTBHIO 3eMIIH
8.24 ITorenumanpHas YHEPTUs CKATOU MPYKUHBI
Kunernueckas sHeprus. Teopema 0 KHHETHYECKOMU
8.25
SHEPrUu
8.26 3aKOH COXpaHEHUS] MEXaHUYECKON YHEPTUH
[IpakTrueckue pabOTHI:
8.27 Omnpenenenue cpeaHe CKOPOCTH CKOJBXKEHUs Opycka

WM JIBHXKCHHA IIapuKa I10 HAKJIOHHOHN INIOCKOCTH.




OmnpeneneHue yCKOPEHUs Tella MPU PaBHOYCKOPSCHHOM
JIBIKEHUH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IyTH OT BPEMEHH TIPU
PaBHOYCKOPCHHOM  JBW)KCHHH  0O€3  HavaabHOMH
CKOpOCTH.

IIpoBepka THIOTE3BI: €CIIM TMPH PABHOYCKOPECHHOM
JIBYDKEHUH 0e3 Ha4aJbHOH CKOPOCTH MYTH OTHOCSTCS
KaK psJI HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

I/ICCHGILOBaHI/Ie 3aBUCUMOCTH CHJIbI TPCHUA
CKOJILXKCHUSI OT CHJIBI HOPMAaJbHOTO JIABJICHUSI.
Omnpenenenne ko0d(pPUIMEHTa TPEHUS CKOIBKCHUS.
OmnpeneneHue XKECTKOCTH TPYXKUHBI. OrmpenesieHue
paboThI CHJIBI TPEHHS MPH PABHOMEPHOM JIBHKCHUU
TeJa 10 TOPU3OHTANIbHOW MoBepXHOCTU. OnpejieneHne
pabOThl CHIIBI YOPYTOCTH TPH MOABEME TIpy3a C
WCTIOJIb30BAHUEM  HETOJBW)KHOTO U IOJIBHXKHOTO

OJIOKOB

duznueckue ABJICHUS B npupoac: MpuiInBbI U OTJIMBBEI,

8.28 nBUKeHUe TuiaHeT COJMHEYHOM CHCTEMBbl, pEaKTUBHOE
JBIKEHUE KUBBIX OPTAaHU3MOB
8.0 TexHudeckue yCTpOMCTBA: CHUJIOMETDP, JATYUKHU
' MOJIOKEHUS, PACCTOSIHUS M YCKOPEHUs, PAKEThI
MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI
KonebarenpHoe JIBUKEHUE. OcHoOBHBIE
9.1 XapaKTepUCTHKU  KOJIe0aHW: MepuoJ, dacroTa,
aMIUTUTY/1a
MaremMatnueckuii M NOPYKUHHBII ~ MasATHHKHU.
9.2 [IpeBpamenne  SHepruM  HpH  KolebaTeTbHOM
JBIKCHUH
93 3aryxatomue Konebanus. BeiHyXIeHHbIE KOJeOaHusI.
' Pe3onanc
Mexanuyeckue BOJHBIL. (CBOICTBA MEXaHUYECKUX
9.4 BojH. IIpojmonbHble M monepedHble BOdHBL [[nuHa

BOJHBI W CKOpPOCTb €€  pacmpoCTpaHEHUSI.




9.5
9.6

9.7

9.8

MexaHn4eckre BOJIHBI B TBEPJIOM TEJIE, CEHCMUYECKUE
BOJIHBI

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa
NudpasByk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

OmpeneneHne 4YacTOTBl M TEpUoAa  KOJeOaHHM
MaTeMaTUYEeCKOro MasTHHKA.

OmpeneneHne 4YacTOTBl M TEepUoAa  KOJeOaHHM
MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJeOaHUI
MOABEIICHHOTO K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOJA KOJeOaHUI
MPY>KUHHOTO MasiTHUKA OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH nepuojia KoJIeOaHMI rpysa,
MOABEIICHHOTO K HUTH, OT MacChl Ipy3a U XECTKOCTHU
npyxuHbl. M3MmepeHue  yckopeHHs  CBOOOIHOTO
majcHus

®usnyuecKkue ABICHUS B IPUPOE: BOCIIPUATHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHHUE, CEHCMUYECKHE BOJIHBI,

IyHaMH, 5XO

9.9

Texuuueckue yCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHUC

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHuTHOE MoJie. DIIEKTPOMATrHUTHBIE BOJTHBI.

CBoiicTBa QJICKTPOMATrHUTHBIX BOJIH

10.2 [Ixana 57€KTPOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoza csera. CKOpOCTh CBeTa.
10 ' BoiiHOBBIE CBOlICTBA CBETA
[IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOMCTB JJEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOUITFHOTO TenedoHa
@dusnueckue SBICHUS B MPHUPOJE: OHUOIIOTHYECKOE
10.5 NEUCTBUE  BHAMMOTO,  YJIbTpaHOIETOBOTO |

PEHTI€HOBCKOI'O U3JIy4eHUN
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106 TexHnuueckue YCTpOICTBA: HCTIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monenb cBeta. ICTOYHUKHM CBETA
11.2 [IpsimosinHENHOE PacIpOCTPaHEHHUE CBETA
113 Otpaxxenne cBera. Ilmockoe 3epkano. 3akoH
' OTpakeHUs CBETa
114 [IpenomiieHne cBeTa. 3aKOH NPEJIOMIIEHUS CBETA.
' [TonHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 JIunza. Xop jiydeil B IMH3€E
116 OnTuueckast cucreMa (oroamnmnapara, MUKPOCKONa U
' TeJecKoIa
117 I'ma3z xak onrtuyeckas cucrema. biuM3opykocTs u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HploTOHA.
' CrnoxxeHue CeKTpalbHBIX I[BETOB. Jlucnepcus ceera
[IpakTudeckue pabOTHI:
HccnenoBanne  3aBUCUMOCTM  YIJla  OTPaK€HHUS
CBETOBOTO JIy4a OT YIJIa MaJICHHUs.
N3yuenne xapakTepuCTHUK H300pakKeHUsl MpeaMeTa B
IIJIOCKOM 3€pKajie.
WccnenoBanne 3aBUCUMOCTH  yIila  IMPEJIOMIICHHUS
CBETOBOTO Jy4a OT yIJjia MaJeHusl Ha TPaHUIIe «BO3/1yX
11.9 — CTEKJION.
[Tonmyyenue n3o00paxkeHUH C MOMOIIBIO coOMparoIeit
JIUH3BIL.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHUECKOMN
CHUJIBI COOMPAIOIIIECH JTUH3HI.
OMnBITHI O PA3JIOKEHUIO OEJIOT0 CBETa B CIIEKTP.
OmbITBI MO BOCTIPUATHIO IBETA MPEIMETOB TPH HX
HaOJII0ICHUH Yepe3 I[BETOBBIC (PUIBTPHI
®dusnueckue ABIEHUA B pupoe: 3aTMenus CollHLA U
11.10 JlyHBI, 1IBETA TE€J, ONTHYECKHUE SBICHUS B aTMOchepe
(uBet HeOa, pedpakius, paayra, MUPax)
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TexHuueckue  yCTpOMCTBa: OYKH,  TMEPHUCKOIL,

H-H ¢doroanmnapar, ONTHYECKUE CBETOBOIbBI
KBAHTOBGIE ABJIEHUA
121 OmnbiTel Pesepdopna u mimaHeTapHas MOAETb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u MOIVIOIIEHHE CBETa aTOMOM. KBaHTHI.
' JIunenyaTele CIIEKTPHI
12.3 PagnoaktuBHOCTH. Ab(]a, 6eTa- 1 raMMa-u3ITydeHHs
124 Crpoenne aromHoro sapa. HyxionHas Moxenb
' aTOMHOTO sapa. M3oTonsl
125 PanuoaxkTuBHble npeBpaienus. Ilepuon nomypacnana
' aTOMHBIX SI7IEP
126 SnepHble peakiy. 3aKOHbI COXPaHEHUs 3aps0BOI0 U
' MacCcOBOI'0 YHCEI
OHeprus cBsA3M aTOMHbIX saep. CBsA3b Maccel U
12.7
JHEPrUu
128 Peakuumn cunTeza u nenenus anep. Mcerounukn
' sHeprun CoJiHIIA U 3BE3]T
12.9 Snepnas osHepretuka. JlelicTBHE paJMOaKTHBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaOmtoneHue CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TpPEeKOB: U3MEPEHUE YHEPTHUM YaCTHUIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnyeckue SBIEHUS B MPUPOJE: €CTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMHUYECKHE Ty4H,
12.11 PagUOAKTUBHOE W3JIy4YEHUE IPUPOIHBIX MHUHEPAJIOB,
JIEMCTBHE PAaJUNOAKTUBHBIX H3JIYYEHHI HAa OpPraHHU3M
4eJloBeKa
1219 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOM KapTUHE  MUPAa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUA O 3aKOHOMEpPHOU
CBSA3U U IIO3HABAEMOCTH SIBJICHUM NPUPOJIBI, O POJIM HKCIIEPUMEHTA B
¢usuke, o cucremMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM U TEXHOJOrHil, 00 3BOJIIOLUHN
(bu3nYecKUX 3HAHUN U UX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOU
KapTUHE MHpa, O BKJIAJE POCCUHWCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJOTHI

3HaHUsA O BHJAX MaTepuu (BEHIECTBO M TIOJIE), O JABUKEHUU Kak
crioco0e CyIIeCTBOBaHMsS MaTepuH, 00 aTOMHO-MOJEKYJISpHON
TEOPUU CTPOEHUS BEILIECTBA, O (PU3NYECKOW CYITHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHME pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIMX
JNaHHOe (pU3MYEcKoe SBJIEHHE; YMEHHME paclo3HaBaTh IMPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPYKAIOLIEM MHpE, BBIICISS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TMOHATUIHOIO ammapara U CHMBOJIMYECKOTO
A3bIKa (PU3MKU M UCIIOJIb30BAHUE UX JUISl pelIeHUs y4yeOHbIX 3a/1ay;
YMEHHUE XapaKTepU30BaTh CBOMCTBA Tes, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (1)I/I3I/I‘ICCKI/IG BCJIMYHHBI

BHa,ZLeHI/Ie OCHOBaMHU MCTOJAOB HAYYHOI'0 IIO3HAHUA C y‘-IéTOM
coOJTI0IeHUsI TIPABHJT 0€30MACHOTO TPY/Ja: HaOMoAeHHE (U3HIECKUX

SIBJICHUMU:




YMEHHUE CaMOCTOSITEIThHO COOMPATh IKCTIEPUMEHTATBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 0OOPYAOBAHUS IO UHCTPYKIIUU, OTIMCHIBATEH XOJ]
OTIBITA ¥ 3aIMCHIBATH €0 PE3yJIbTATHI, (POPMYIHPOBATH BHIBOIBI;
MPOBEACHUE TIPSIMBIX M KOCBEHHBIX HW3MEPCHUN (HU3UUCCKUX
BEIMYMH: yMEHHUE IUTAHUPOBATh W3MEPCHUsS, CaMOCTOSTEILHO
coOMpaTh AKCICPUMEHTAJIbHYIO YCTAHOBKY II0 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYECHUE BEIUYMHBI W AHAJIM3UPOBATH IOJyYCHHBIC
pe3ynbTathl ¢ YY€TOM 3aJIaHHOM IOTPEHIHOCTH Pe3yJIbTaTOB
HU3MEPEHHUI;

MPOBEICHUE HECIOXKHBIX AKCICPUMEHTAIBHBIX  HCCIICIOBAHMIA;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYIO YCTaHOBKY U
MPOBOJUTH  HCCIICAOBAHHUE 10  HHCTPYKIMH, MPEICTaBISAThH
MOJTyYCHHBIC 3aBHCUMOCTH (DU3NYECKHUX BEIUYMH B BUJC TAOIUI[ U
rpadMKOB, YUYUTBHIBATh IOTPEIIHOCTH, [eJIaTh BBIBOJIBI 10

pe3yiibTaTaM HCCICAOBaHNA

[ToHuMaHWe  XapaKTEpHBIX  CBOWCTB  (DU3MYECKMX  MOjejei
(MaTepuanbHasi Touka, aOCOTIOTHO TBEPIOE TEJIO, MOJIEIH CTPOCHUS
ra3oB, JKUJIKOCTEW M TBEPABIX Tel, MIIaHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHE NPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IIPUUYUHHO-CIICICTBEHHBIE CBA3U
U CTpOUTh OOBSICHEHHE C OMNOpPOW Ha HU3Y4YEHHbIE CBOIICTBa
¢u3nvecKkux sBICHUM, (U3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJEIN

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMIA),
UCIIONIb3YSl 3aKOHBI U (OPMYJbl, CBS3bIBAIOIIME (PUINUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3aIUCBIBATh KPAaTKOE YCJIOBME 3ajayd,
BBISIBJISITH HENOCTAIOIINE JaHHbIE, BIOUPATh 3aKOHBI U (OPMYIIBI,
HE00X0AUMBIE JUIs €€ pelIeHNs, UCIIOB30BaTh CIIPaBOYHbIE JJaHHBIE,
IIPOBOJIUTh PAcy€Thl U OLEHUBATh PEATMCTUYHOCTH IOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUNHBI; YMEHHE ONPEACIISATh PA3MEPHOCTD

(bu3nuecKoil BeNNYNHBI, MOJIYYSCHHON IPU PEIICHUH 3aaun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHHA U HEO0OXOAMMbIe (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPONCTBAMH, COXPAHEHHS 370pPOBbsI M COOJIOJCHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHHS B OKpPYKAIOLICH Cpene; MOHWMaHUE
HEOOXOMMOCTH TIPUMEHEHHS JOCTHKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JIB30BaHUSA

11

OneIT moMCKa, MpeoOpa3oBaHUS W TMPEACTaBlIeHUS WHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM HWH()OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYYCHHOW WH(GOPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOINOJIHUTENBHBIX ~ MCTOYHUKOB;, YMEHUE HCHOJIb30BATh  IIPU
BBITIOJTHEHUH Y4YEOHBIX 3a/laHUM HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy
(bU3MUECKOTO CoepKaHMsl, CIPABOYHBIE MaTEepPHAIIbI, PECYPCHI CETH
WNutepuer; BnageHue 0a30BBIMH HaBBIKAMU TMPeoOpa3OBaHUS
nH(pOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3JaBaTh COOCTBEHHBIE IMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kona IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHWYECKUE SBJIEHW
. Mexanuyeckoe JABWXKEeHHE. MarepuasnibHas Touyka. Cucrema oOTcuéTa.
' OTHOCUTENBHOCTD ABMIKCHHUS
PaBHOMepHOE u HEepaBHOMEpHOE ABMKeHuEe. Cpenusis ckopocTs. Dopmyna st
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTH: V = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 x(7)=x,+v[t
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMenIeHusi, IMyTH, KOOPAWMHATHI IPH PABHOMEPHOM MPSMOIUHEHHOM
JBYKEHUN
3aBUCHMOCTh KOOPJAMHATHI TeJda OT BPEMEHH B Cilydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBM>KEHMUSI:
5
Sy(f)=vy, s+ ay= ;
2
@opMynbl I MPOSKIUUA TIEPEMEIICHUS, MPOCKIIMU CKOPOCTH U MPOEKIINH
YCKOPEHHS IPH PaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIHMH YCKOPEHHUS, MPOEKIINH
CKOPOCTH, MPOEKIMH TIEepeMENIeHUs], KOOPAUHATHl MPH PaBHOYCKOPEHHOM
MPAMOJIMHEHOM JBUKEHUU
CBoOoanoe nageHue. @opmysbl, OMUCHIBAIONTNE CBOOOIHOE TIaJICHUE Tela 110
1.5 BEPTUKAIN (JIBM)KCHHE TeJla BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). 'paduky 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




IPOEKIUH CKOPOCTH M KOOPAMHATHI INpH CBOOOJHOM MAaJeHUM Teja II0
BEPTUKAIN
CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
o= iMR
T
16 LlenTpocTpeMuTenbHOe YyckopeHue. HampaBieHue HIEHTPOCTPEMUTENBHOTO
yckopenusi. Dopmyia JUis BBIUUCIEHUS YCKOPEHMUSL:
2
a. = L
“ R
®opmyiia, CBSI3BIBAIONIAS IEPHO U YaCTOTY OOpAIICHUS:
V= 1
T
Macca. ITnotHocts Bemecta. @opmyra i BBIYUCICHUS IIIOTHOCTH:
1.7 _m
V
1.8 Cuna — BekTtopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbI, IEHCTBYIOIEN
Ha TeJo
B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 _ -
Fya=-Frs
Tpenue nmokost U TpeHue cKobkeHus. GopMyia 11 BBIYUCIEHUS MOIYIISI CHIIbI
1.12 TPEHUS CKOJIBKEHMSL:
F_=n-N
- M
Hedopmarus Tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHPYroi
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMSL:




my -1,
F=Gg.—1 2
'L
Cuna 1spxecTd. Y CKOpeHHe CBOOOIHOIO MaJAeHHUS.
dopMyna A BBIUKACICHUS CUIIbI TSKECTH BOJIU3M MOBEpXHOCTH 3emuin: F =
mg.
Jsuwxenue mnanet Bokpyr Comnnna. [lepas kocMuuyeckast CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

1.16

1.17

Nmnynbe Tena — BekTopHas puznyeckas BeJIMYnHa.
D=mi
Nmnynbe cucremsl Ten. M3menenne umiynbsca. IMIynbe Cuiibl
3aKOH COXpaHEHUs UMITYJIbCA JJI 3aMKHYTOW CHCTEMBI TEJI:
p=myly +m, U, =const
PeaktuBHOE NBHXKEHUE

Mexannueckast pabora. @opmyra s BBIYUCICHUS PAOOTHI CHITBL:

A=F5ooscx

Mexannueckass MOIITHOCTD:

N=24
I

1.18

Kunernueckas u NOTCHIHAJIbHAA SHCPIUs. CDopMyna JJI1 BBIYUCIICHUA

KUHETUYECKON YHEPIUU:

Hﬁ'..-"z
B

Teopema o knHeTHUECKOU SHEprun. PopmMyrna s BBIYMCICHUS

MIOTEHIMAIbHOW DHEPIUH TEJIa, IIOJAHATOrO

Hag 3eMIIEH:

E,=mgh

1.19

Mexanuueckas OHEPTIUA:
E=E;+E,

3aKOH COXpaHEHHS] MEXaHUUYECKO# sHeprun. @opmMyria il 3aKOHa
COXpaHEHUs1 MEXaHUYECKON YHEPIUU B OTCYTCTBUE CWII TpeHus: E = const.

IIpeBpamieHne MEXaHMYECKOW SHEPIUU IIPU HAJIMYUU CUIIBI TPCHMUSL.

1.20

HpOCTBIG MEXaHHM3MBI. «30J10TOC IIpaBHUJI0» MCXAaHUKHU.

Peruar. MomenT cuisl: M - Fl.




VYcnoBue paBHOBECHS pblyara:

M +M +..=0
[ToxBrxHBIN 1 HenoABWKHBINA 010ku. KIT/] mpocThIX MeXaHU3MOB,
A—a&rpaqecﬂ:ﬂaﬂ

JlaBiieHne TBEPAOTO TENA.

(DOpMYJ'Ia JJIs1 BBIYMCIICHUA JaBJICHUSA TBépI[OFO TCIa:

_F
pP= Gl
1.21 JaBnenue raza. ATMocdepHoe JaBicHUE.
I'unpocraTuueckoe AaBlieHUE BHYTPH KUJKOCTH.
®opMyia 17151 BBIYMCIICHUS 1aBJIICHUS] BHYTPHU KUIAKOCTH:
P=PEh+Dy,
1.22 3akoH [lackansa. ['mapaBnuueckuii npecc
3akoH Apxumena. Dopmyna sl ONpEAENCHUS BbITAJIKUBAIOUIEH CHIIBI,
JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM ras:
1.23
F_jlm_ =pgV
VYcnosue miaBanus tena. [lnaBanue cynoB 1 BO3ayxoIuIaBaHHUe
Mexannueckue kojeOaHHs. AMIUIMTYAA, MEpUOJ M YacToTa KoJieOaHUH.
124 dopmyia, CBSI3bIBAIONIAsl YACTOTY U NEPUOJ KOJICOAHUM:
vV = L
T
125 MareMatnueckuii U TpY>KUHHBIA MasTHUKU. [IpeBpamieHue sHepruu mpu
' K0J1€0aTeIHLHOM ABIKEHUH
1.26 3aryxatomue kojebanus. Beinykaennbie konebanus. Pezonanc
Mexannueckue BosiHbI. [IpoonbHbIe U nonepedHbie BOIHBL. J[JTMHA BOJHBI U
1.27 CKOpPOCTb PaCIIPOCTPaHEHUS BOJIHBIL:
L=v-T
128 3ByK. I'poMKOCTh U BbIcOTa 3ByKa. OTpak€HHE 3BYKOBOM BOJIHBI Ha I'pDaHULIE
‘ nByX cpel. MHdpa3Byk U ynbTpa3ByK
IIpaxmuueckue pabomol
1.29 N3mepenne cpenHell MIOTHOCTU BEILECTBA; apXUMEIOBOM CHIIbI; KECTKOCTH

MPYXUHBL, Kod(ULeHTa TpeHUs CKOJIbXKEHHUS; paObOThl CUJIbI TPEHHUSI, CHUJIIBI




1.30

YIOPYTOCTH; CpeIHEeN CKOPOCTU IBMKEHHs OpycKa M0 HaKJIOHHOM IIOCKOCTH;
YCKOpeHusi Opycka MpH IBM)KEHUH 1O HAKJIOHHOM IUIOCKOCTH; YacTOTHI H
nepuoja KojebaHWii MaTeMaTHYeCKOro MAasTHHKA; YacTOThl M IepHoja
KoJ1e0aHui NPYKUHHOTO MAasgTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThl CHIIBI YIPYTOCTH MPH MOABEME Ipy3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CHUIIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ TOMOILBIO TIOBHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHIIBI OT 00BEMa MOTrpyKEHHOMH
YacTH Tella U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUITBI
OT MAacChl TeJla; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT poJia MOBEPXHOCTH; CUJIbl YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopmaluu Npy>KUHbI; YCKOPEHUs: OpycKa OT yrila HaKJIOHA HaIpaBIISIONICH;
nepuoja (4acToThl) KoJeOaHU HUTSIHOTO MasATHUKA OT JJIMHBI HUTH; TIepro/ia
KoJe0aHui MPYKMHHOI'O MasgTHHUKA OT MAaccChl Ipy3a U KECTKOCTH IPY>KUHBI;
UCCIIeIOBaHHE HE3aBUCUMOCTU IepHoJa KOJeOaHUN HUTSIHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS phluara

Qusuueckue AeneHUs 6 npupode: TPUMEPHl JBIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B )KUBOU U HEXKUBOU MPUPOJIE, ACUCTBUE CUIIBI TPEHUS B IIPUPOJE
U TEXHHKE, MPWIMBBI M OTJIMBBI, JABM)KEHUE IUIaHeT COJHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE KUBBIX OPTaHU3MOB, PbIYar B TEJIE YEI0BEKA, BIUSHUE
aTMoc(epHOro JaBjeHHUS Ha >KUBOW OpraHu3M, IUIaBaHHUE PbIO, BOCIIPUSTHE

3BYKOB JKMBOTHBIMHU, 3EMJICTPACCHUC, celicMHU4YecKre BOJIHBI, IYHAMHU, 3XO0O

1.31

Texnuueckue ycmpoticmea: CIUJOMETP, NTATUUKU TOJIOXKEHUS, PACCTOSHUS U
YCKOPEHHUs, JAMHAMOMETp, TOIIAITHUKHN, PAKEThl, pbIYar, IOABIKHBIA U
HETOJIBM)KHBIA OJOKH, HAKJIOHHAs TUIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,
COOOIIAIOIINECS COCY/bI, YCTPOWCTBO BOAOIPOBOA, THAPABINYECKHUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcCOC, apeoMeTp, 3XOJOT,

HCIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHU A

2.1

OCHOBHBIC TOJIOKEHHSI MOJICKYJIIPHO-KHHETHYECKOW TEOPHUH  CTPOCHUS
BerecTBa. Mojiesu TBEPAOTo, JKUAKOTO M ra3000pa3HOro COCTOSIHHIA BEIIECTBA.

Kpucrannmuueckue u amopdHbIe TeIa

22

I[BI/I)KCHI/IC JacTull BCUICCTBA. CBs3b CKOpPOCTH ABHXKXCHHUA YaCTULl C

Temriepatypoii. bpoyHoBckoe nBrkenue, muddy3us

2.3

CMmauuBaHue U KallWJUIAPHBIC SABJICHUA




2.4 TenmoBoe pacIMpeHre U CKaThe
2.5 TennoBoe paBHOBECHE
06 Buyrtpennss sHeprus. Pabora um Temonepemada Kak CrocoObl M3MEHEHHS
' BHYTPEHHEHN HEPruu
2.7 Bupel Teruionepenadn: TENIONPOBOAHOCTb, KOHBEKLIMS, U3ITyUEHUE
HarpeBanue wu oxyaxaenne ten. KosmuectBo Temnorsl. Y aenbHas
28 TEMIIOEMKOCTb:
O=cm(t,—t,)
3aKOH COXpaHEHUsI PHEPruH B TEIUIOBBIX IpoIeccax. YpPaBHEHUE TEIJIOBOIO
2.9 Oananca:
O +0, +..=0
Ucnapenune m koHaeHcauus. M3MeHeHHEe BHYTPEHHEH SHEPrUU B IPOLECCE
2.10 WCTapeHuss W KOoHJeHcanuu. KumneHue KUIKOCTH. YJielbHas TeIioTa
napooOpazoBanus: L = Q/m
2.11 Brnaxnocts Bo3myxa
[InaBnenne wu xpucraumsauusa. V3MeHeHHe BHYTPEHHEM OJHEpPrHUHM IIpH
IJIaBJICHUU U KPUCTAJUIM3alMU. Y AelIbHAs TeIJIOTa IIaBJICHHUS:
2.12 Q
"
513 BHyTpeHHsI1 SHeprust cropaHusi TOIUIMBA. YJAeNbHAas TEIUIOTa CrOPaHMs
' ToIuBa: ¢ = Q/m
2.14 [Tpuntumns! pabots! TermnoBbix aurareneil. KI1J[ rerioBoro asuraresns
Ilpakmuueckue pabomol
N3mepenue yienbHON TEIIOEMKOCTH METAJUIMYECKOTO [IWIMHAPA; KOJTUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOW KOMHATHOW TeMmmeparypbl (PUKCHPOBAHHOMN
Macchl, B KOTOPYIO OIYIIEH HarpeThlil IWIMHAP; KOJWYECTBA TEIUJIOTHI,
2.15 OTJIAHHOT'O HArpeThIM IUJWHIPOM, MOCJE OMYCKaHUs €ro B BOJYy KOMHATHOW

TEMIIEPATYpPbl; OTHOCHUTEIBHOW BIAXKHOCTH BO3[yXa; YIEJIBHON TEIIOTHI
IlaBjieHusa JbAa. MccrnenoBaHue W3MEHEHMs] TeMIlEpaTypbl BOJBI  MpU
Pa3NUYHBIX YCIOBHAX; SBICHUS TEIJIOOOMEHa NMPH CMEIIMBAHUU XOJIOJHOW U

ropstueii BOBI; MpoIIecca NCapeHus




Dusuueckue s61eHUs 8 npupode: IMMOBEPXHOCTHOC HATAKCHHUE U KAIMUIIJIAPHBIC

2.16 SIBJICHUSI B TIPUPOJIE, KPUCTAILIBI B Mpupoe, uziydenre CoJlHIa, 3aMep3aHue
BOZ0EMOB, MOpCKUE OpHU3bl; 00pa30BaHUE POCHI, TYMaHa, NHEsl, CHera
Texnuueckue  ycmpoucmea: — KalWUISAPbl,  NPUMEPBl  UCHOJIB30BAaHUSA

517 KPUCTAJIJIOB, )KUJIKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATYPbI, TEPMOC, CUCTEMA

' OTOIUICHUS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOUHA, JBUTATEIH
BHYTPEHHETO CrOpaHus
3 DJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba Buja 3JEKTPUUECKUX 3apsiioB
3.2 BsaumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa
34 Onektpuueckoe mnone. Hanpspk€HHOCTH 3nekTpuueckoro mnods. [IpuHuun
' CYIEPIO3ULIMU NEKTPUUYECKUX 0JIeH (Ha KaUeCTBEHHOM YPOBHE)
35 Hocurenu »snexrtpuueckux 3apsaoB. JlelicTBHE AJIEKTPUYECKOrO IIOJSI Ha
' 3eKTpuUecKue 3apsaabl. [[pOBOAHUKY U JUAIEKTPUKU
[TocTostHHBIN AeKTpUYECKUi TOK. JlelicTBHS aneKkTpruieckoro Toka. Cumia Toka.
3.6 Hanpsokenue.
I=q/t,U=A/)q
3.7 DNEKTPUUECKOE COIPOTUBIIEHUE. Y AEIBHOE AIEKTPUUECKOE COIPOTUBIICHHUE:!
' R = pl/S
3.8 3akoH OMa 11 yyacTka iekrpudeckon nenu: I = U/R
ITocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
1, =1, U=U,+U,. R=R, +R,
3.9 [TapannensHOE COeTMHEHNUE TPOBOHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;I=1+1I; R:%.
CwmeriaHHbIe COETUHEHUS TIPOBOTHUKOB

3.10 PaboTa 1 MmomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenua:

3.11

O=I"R-t




OnbiT Opcrena. MarHUTHOE TOJIE€ MPSAMOrOo MPOBOAHUKA C TOKOM. JInHHMM

312 MAarHUTHOM MHIYKLIHHU
313 MarnutHoe T10J€ TOCTOSIHHOIO MarHurta. BsaumoaelcTBHE TOCTOSHHBIX
' MAarHuTOB
3.14 JlelicTBMEe MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
3.15 OnbiTel Papajes. SABaeHue s5eKTpoMarauTHol nHaykuu. [Ipasuino Jlenma
Ilpakmuueckue pabomol
WN3mepenne  3EKTPUYECKOTO  COMPOTUBIICHUS  PE3UCTOPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IPOBOJIHUKE
316 (pe3ucTopHI, JIAMITIOYKA), OT HAIIPSKEHUS Ha KOHIaX TIPOBOTHUKA; 3aBUCUMOCTH
. COMPOTHUBIICHUS OT JUTMHBI TPOBOJIHMKA, IJIOIIAIN €TI0 OMEPEYHOTO CEUCHUSI U
YE€IBbHOTIO COIPOTUBIICHHUS.
[IpoBepka mpaBuiia 1J1s SJISKTPUIECKOTO HANPSIKEHUS TP MOCTIE0BATEIbHOM
COCIMHCHUH TPOBOJHUKOB; MpPAaBWJIA MJIsi CUJIBI DJIEKTPUUECKOrO0 TOKa MpU
rapajuieIbHOM COCIMHCHUH MPOBOJIHUKOB (PE3UCTOPHI M JIAMITOYKA)
Qu3zuueckue s6leHUs 8 npupode: DIEKTPUYECKHE SBICHHUS B aTMmocdepe,
3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MATHUTHOE TI0J1€ 3eMJTH, Ipei( MmoTrocoB,
POJIb MATHUTHOTO TOJISL 17151 )KU3HU Ha 3eMiie, MOJISIPHOE CUSIHUE
Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUMK  DJIEKTPUUYECKOW DHEPTUM, IJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIE ANEKTPOIPUOOPHI (mpumepsr), 3JIEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, SJEKTPOJBHUTATENh TOCTOSHHOTO TOKa,
re€HEPATOP MOCTOSIHHOIO TOKA
3.19 DOnekTpoMarHuTHbie BoJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJIH
3.20 JIyueBas monenb cBera. [IpsiMonrHeitHOe paclipoCTpaHEHHUE CBETA
3.21 3akoH oTpaxkeHus ceeta. [Imockoe 3epkano
3.22 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS CBETA
3.23 Jucnepcus ceera
394 JInnza. Xon nydei B nuH3e. DOKYyCHOE pacCTOsiHUE JUH3bI. ONTHYECKas: CHIa
' mun3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue npuOopsl
3.26 Ilpakmuueckue pabomol




N3mepenne onTudeckoil cuibl cobuparoiei JTMH3bI; (POKYCHOTO PacCTOSHUS
cobupatomeld JuH3BI (IO CBOWMCTBY paBEHCTBA pa3MEpoB IMpeaMera u
M300pakeHusl, KOrJa MpeaMeT pacloio’KeH B IBOMHOM (oKyce), MmoKa3aTens
IIPEIOMIIEHUS CTEKJIA.

HccnenoBanne cBOICTBA M300paKeHUsS, IOJYYEHHOTO C  IOMOIIbIO
cobuparomiell JTMH3bI; U3MEHEHUsI (JOKYCHOTO PACCTOSIHUS JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIJja MPEeIOMJICHHs] CBETOBOI'O Jy4a OT yrja HajJeHus Ha

r'paHulC «BO3AYX — CTCKIIO»

Qusuueckue senenuss 6 npupooe: 3atmeHuss ConHua u JlyHsl, 1Bera Tedn,

327 ONTHUYECKHUE SBJICHUsS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticmeéa: OYKH, TepHUCKoM, ¢doToanmnapar, ONTHYECKHE
. CBETOBOJIBI
4 KBAHTOBGIE ABJIEHUA
i1 PanuoaktuBHOCTE. AJbda-, OeTa-, raMMa-usnydenus. Peakuuu ansda-u Geta-
' pacnana
42 Oneitel Pesepdopna mo paccesnuro anbda-dactuil. IlmanerapHas Mojenb
' aToMa
4.3 CocraB aromHoro suapa. M3oromst
4.4 [lepuon monypacnaga aTOMHBIX 7P
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHHUS 3apsAJ0BOTO U MacCOBOTO UHCEN
Qusuueckue s61eHusi @ npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIY4d, PAJAOAKTUBHOC W3ITYYCHHE MPUPOIHBIX MHHEPAIOB,
JeCTBHE PaJIMOAKTUBHBIX M3ITy4YE€HUI Ha OpraHU3M YeOBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIUBUIYaTbHBIN JO3UMETP, Kamepa

BI/IJ'ILCOHa, AACPHAad SHECPreTUKa




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3aHue, epepadoTaHHOe
[leppikun .M., UBanoB A.U. AkimonepHoe ooniectBo «M31arenscTBo
«IIpocsemenue»

» Gusuka: 8-i kiacc: 0a30BbI YPOBEHB: YUEOHHUK; 3-€ U3/IaHue, epepadoTaHHOE
[eppimkun .M., BanoB A.U. AkimonepHoe o61miecTBo «M31arenscTBo
«IIpocsemenue»

» ®uzuka: 9-i knacc: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHNe, nepepadoTaHHOe
[leppiikua .M., I'ytHuk E.M., iBanoB A.W. u 1p. AKMOHEpHOE 0011IECTBO

«M3parenbctBo «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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