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Pa3znen 1. ®usuka u e€ poJib B NO3HAHUHU OKPYKAKIIET0 MHPA.

®usuka — Hayka o mnpupoge. fABieHus npupoibl. OuU3HMUECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Oduznyeckue BenWuuHBL. M3MepeHune Quznyeckux BennduH. Dunyeckue
npubopsl. [lorpemrHocTs n3Mepennit. MexayHapoaHasi CHCTeMa €IUHUIL.

Kakx ¢wusuka u gpyrme ecTecTBEHHbIE HAyKH HW3Y4YaloT TMPUPOIY.
EcrecTBeHHOHAy4HBI METOJl IO3HAHUA: HAOIIOJEHUE, IMOCTAaHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaeMoro siBieHusd. Onrucanue PU3NIeCKuX sIBICHUHN ¢ TIOMOIIBIO MOJIEIICH.



Hemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, SJIEKTPUUYECKUE, MArHUTHbIC, CBETOBbBIC
SIBJICHUSL.

2. ®usnyeckue MpuOOPHI U MPOLEypa MPAMbIX U3MEPEHUN aHAJTIOTOBBIM U
1UPPOBBIM MPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHne MEHBI AeTEHUS MTKATbI U3MEPUTEIBHOTO TTpHdOpa.

2. U3mepenue pacCcTOAHUN.

3. H3mepenue o0bEMa XUIKOCTH U TBEPJIOTO Tea.

4. OnpezneneHue pa3MepoB MabIX TEl.

5. M3mepenue Temmeparypbl HpU MOMOIIU >KUJIKOCTHOTO TEPMOMETpa U
JaTyuKa TEMIIEPaTyphl.

6. IIpoBenaeHue uccienoBaHUsl MO MPOBEPKE THUIOTE3bI: JATbHOCTH MOJIETA
HIapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbllle BHICOTA
mycKa.

Paznen 2. IlepBoHayasibHbIe CBEJACHUS 0 CTPOCHUM BelllecTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl. ONbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TemnepaTypoil. bpoyHoBckoe nBxkenue, auddysus. BzaumoneiicTBue uactuil
BEILIECTBA: MMPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbBIX COCTOSHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHS.

2. Habmonenune nuddysum.

3. HaGmionenue  siBIeHUN,  OOBSACHSIONIUXCA  NPUTSDKEHUEM WU

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopusie pabomel u onvimel.

1. OneHka JuMaMeTpa aroMa METOAOM psAAOB (C  HUCIOJIb30BAHUEM
dboTorpadmuii).

2. OnbITHI 110 HAOIOICHUIO TEIIJIOBOT'O PACHIMPEHHUS Ta30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe JBH>KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeaHssi CKOPOCTh MpU HEPABHOMEPHOM JBUXKEHUM. Pacuér mytu u
BPEMEHU JIBUKCHHUS.



SBnenue uHepuMHM. 3aKOH WHEpUMU. B3ammonelcTBue Tedl Kak MpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJEKYJ B €IUHUIIC
00BéMa BelllecTBa.
Cuila Kak XapakTepuCTHKa B3auMoAeicTBUs Tenl. Cuina ynpyroctd M 3aKoH
['yka. M3mMepenune cuibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS W CHUJIA
TsokecTd. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuila TpeHUsI.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.
Jemoncmpayuu.
1. HabnroneHue MexaHUYECKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmionenue siBneHus MHEPIUU.
4. HaOmroieHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TETI.
5. CpaBHEHHE MaccC IO B3aUMOJICHCTBUIO TE.
6. CnokeHue CuJjl, HalPaBJIEHHBIX MO OJHOMN MPSIMOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOrO ABUKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKa o
HAKJIOHHOM TJTIOCKOCTH.
OmnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OmbITHI, JIEMOHCTPHUPYIOIIHME 3aBUCUMOCTh pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MIPUII0KEHHON CHUIIBI.

5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEMN.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEJIUYCHUS JlaBlieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmepaTypbl. l[lepemaua paBieHus
TBEPABIMU TEJAMHU, XUAKOCTIMHU W ra3zamu. 3akoH [lackans. [IHeBmaThueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHHS >KUJIKOCTH OT TIyOuwHBI. ['mapocratnueckuit
napajgokc. Coobrmraronecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

AtMochepa 3emmm u atrmocdepHoe naBieHue. [IpuuuHBI CyIIeCTBOBaHUS
Bo3aylHON o0onouku 3emsd. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOI0 JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlelicTBue XKUIAKOCTH M ra3a Ha IOTPYKEHHOE B HUX TEJIO. BhITalKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jlemoncmpayuu.



3aBUCHUMOCTD JaBJEHUS ra3a OT TEMIEPATYPBHI.

[lepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mapaBauueckuut mpecc.

[IposiBnenue nercTBrsi aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKHBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YaCTH
T€JIa ¥ ITIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CUJIbI BECY BBITECHEHHOW KUJIKOCTH.

8. YCJIOBHE IUIaBaHUs TEN: IJIABAHUE WJIM MOTPYKEHHUE TEJ B 3aBUCHUMOCTH
OT COOTHOUICHUS INIOTHOCTEN Teja U )KUIAKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJIE OT 00BhEMA MOTPYKEHHOM B
YKUJIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BHITAJIKUBAIOIICH  CWJIbL, JEHCTBYIONIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIAKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI, AEMCTBYIOIIEN HA TEIO
B KHAJIKOCTH, OT MACCBI TEJIA.

4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKHUBAIOIICH CHUJIBI,
JIEUCTBYIONIEH HaA TEJIO B KHUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJKOCTb YACTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYMPOBAaHUE JIOAKM U
OIpEAEIICHUE €€ IPy30HOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEpPrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ] mnpocteix wmexanu3sMoB. IIpoctbie
MEXaHU3MBI B OBITY ¥ TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUHUAIBHAS  DHEPTHS.
[IpeBpalieHre OHOTO BHU/IA MEXAaHUYECKOW YHEPTUH B IPYTOM. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.
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Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

1. Ompegenenue pabOThl CUIIBI TPEHUSI MPU PABHOMEPHOM JBUKEHUHU Tella
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccrnenoBanue yclIOBUM PaBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPAaHEHUS MEXAHUYECKON YHEPTHUH.



8 KUIACC

Pa3nea 6. TenyioBbie AIBJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUHU.

Mopenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOpUH.
CMmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE PACIIMPEHUE U CKATHE.

Temneparypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsas sHeprus. CnocoObl HW3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerIonepesaya U COBEPILECHHE paboThI. Buabl TEIJIONEpEAauH:
TEIJIONPOBOAHOCTh, KOHBEKIMUS, U3TTyUYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIIOEMKOCTh BellecTBa. TemnooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHHE TeryloBoro Oananca. IlmaBineHue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(EpHOro
JTaBJICHHUS.

BnaxnocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[Tpununer pabotel TeroBbix apurareneit KIIJ TemmoBoro nBurarens.
TennoBble ABUTATENN U 3aIATA OKPYKAOIIEH CPEbI.

3aKOH COXpaHEHMs U MPEBPALIEHUSI SHEPTUHU B TEIJIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.

2. HabGmonenue nuddyszuu.

3. HaOntonenue siBneHui cMauyMBaHUs U KaMWUISIPHBIX SIBJICHUH.

4. HaOmroieHre TeraoBoro pacuiupeHus Tell.

5. M3mMeHeHue naBleHUs ra3za MpU U3MEHEHHUM O0BhEMa W HarpeBaHUU WIIH
OXJIQXKICHUU.

[IpaBuna uaMepeHus TeMiepaTyphl.

Bunbl Teronepenaym.

OxJaxieHue pu COBEPIIICHUHN paOOTHI.

HarpeBanue npu coBepiieHn: pabOThl BHEITHUMU CHUJIAMHU.
10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HaOmroieHue KUIIEHUS.

12. HaGnroeHue nocTosiHCTBa TeMITEpaTyphl MPHU IMJIaBJICHUU.
13. Moaenn TemIOBBIX ABUTATEIICH.
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Jlabopamopnvie padbomul u onvimeol.

1. OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJIIPHOTO IPUTSHKCHHUS.

2. OmnbITHI IO BBIPAIMBAHUIO KPUCTAIIOB TOBAPEHHOM COIM WIIM caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACUIMPEHMS ra30B, >KUIKOCTEH U

TBEPJIBIX TEJL.

4. OmnpezneneHue AaBICHUS BO3yXa B OAJNIOHE HIITPUIIA.

OneITBl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JAaBJIEHUS BO3JyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUUYECKON TpyOKE OT TeMIIEPATYPHI.
7. HaOmonenue wW3MeHEHUs BHYTPEHHEW OSHEPruM Tela B PeE3ysbTare
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

8. HccnenoBanue siBieHUs TemIOOOMEHa IMPU CMEIIMBAHUM XOJOIHOM U

ropstuer BOJIBL.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, TMOJYYEHHOIO BOJOM  MpH

TEIJI000MEHE C HATPETHIM METATMYECKUM HUIUHAPOM.

10. OnpeneneHne yaeabHON TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanue npouecca uCapeHusl.

12. OnpezesieHne OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpenesieHue yaeabHON TEIUIOTHI IUIABJICHUS JbJA.

Pazngen 7. DiekTpuyeckue 1 MATHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa sieKkTpuyecKux 3apsiaoB. BzaumoneiicTBue
3apsoKeHHbIX  Ted. 3akoH KynmoHa (3aBHCHUMOCTh  CHIJIBI  B3aMMOJEWUCTBHUS
3apsSHKEHHBIX TEJT OT BEJTUYMHBI 3aPSAI0B U PACCTOSHUSL MEXKAY TETIAMH).

Onekrpudeckoe mnosie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKkux 3apsiioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIIEKTPUYECKOTO 3apsija.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJEKTPUUYECKOE  HaIpsKEHHUE.
ConpoTuBiieHHE MPOBOJHMKA. Y IEJIbHOE CONMPOTUBJIEHUE BellecTBa. 3akoH Oma
aas ydactka uenu. [locienoBarenbHOe W MApalJIEIbHOE  COEIMHEHUE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTh 3MEKTpUYEecKoro Toka. 3akoH Jxoyms—Jlenna.
DJeKTpUYECKUe LeNU U MOTPEOUTENH JIEKTPUUECKOM sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.



[ToctostHHBIE ~ MarHUTBL.  B3auMOIENCTBME  NOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHoe 1osie 3eMJIM U €r0 3HaUYCHUE MJIs KU3HU Ha 3eMJle.
OnbiT  Opcrena. MaruuTHoe TMoje  3JEKTpUYecKoro Toka. IlpuMeneHue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIA HA MPOBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VCHOJIb30BaHHME 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHIOPTE.

Oneitel @apanes. SABneHne neKTpoMarHuTHOW uHAyKuuu. [IpaBuno Jlenuna.
DIEeKTpOoreHepaTop. Cnioco0bl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMY HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Jemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMO/JICVCTBHUE 3aPSIKEHHBIX TEIL.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DNEeKTpOoCTaTHYECKast HHAYKIHUS.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJIOB.

[IpOBOIHUKH U AUBJIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUW 3JIEKTPUUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

W X N oUW E

JlelicTBHS 3IEKTPUYECKOTO TOKA.

. DNEKTPUYECKUIN TOK B KUJKOCTH.

. 'a3oBbIH pasps.

. I3mepenue cuibl Toka aMIepMETPOM.

. I3mepenue 3JIeKTpUYeCKOro HanpsiKeHUsI BOJIbTMETPOM.

. Peocrar n marazuH COnpoTUBIICHUH.

. B3aumoaeicTBre noCTOSSHHBIX MarHuTOB.

. MonenrpoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MMOJIOCOB MarHuTa.

. MoaenupoBaHHE MarHUTHBIX MOJIEA NOCTOSHHBIX MarHUTOB.

. OnwIT Dpcrena.

. MarautHoe nojue Toka. DJIEKTPOMarHur.

. JlecTBrE MarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue sABIEHUS JIEKTPOMATHUTHON WHIYKIIHH.

. OnwiTel @apanes.

. 3aBUCUMOCTh HAIpPaBJICHUS HMHAYKIHMOHHOTO TOKAa OT YCIOBUW €ro
BO3HUKHOBECHHUSI.

25. DJEKTpOreHepaTop MOCTOSIHHOTO TOKA.
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Jlabopamopuvie pabomul u onvimaol.
1. OmpITBl TO HAOMIOACHUWIO DJIKTPU3AIMU TENl WHAYKIHEH W TpHU
CONPUKOCHOBEHHH.



HccnenoBanue AE€UCTBUSA BJIEKTPUYECKOrO MOJS Ha MPOBOJAHUKUA U
JUDJIEKTPUKHU.

3. COopka u rmpoBepKa pabOThI ATEKTPUIECCKOM IETH MTOCTOSTHHOTO TOKA.

4. V3mepeHue u peryampoBaHUE CHUIIBI TOKA.

5. HM3MmepeHue u peryaupoBaHUE HAMPSHKECHUSI.

6. MccmenoBanue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

7. OnsITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEYHOrO
CEYCHMS U MaTepHala.

8. IlpoBepka mpaBWiIa CIOXEHUS HANPSDKEHUH TpPH MOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBwyia Uil CWIBl TOKAa IPU IApAUIEIBHOM COEIMHEHHUH
PE3UCTOPOB.

10. Onpezenenne padoThl SNEKTPUUECKOTO TOKA, MAYLIETO YEPE3 PE3UCTOP.

11. OnpeiesiecHHe MOIIHOCTU  JJIEKTPUYECKOIO0 TOKA, BBIAEISAEMON Ha
pe3ucrope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 JIAMIIOYKY, OT
HanpsHKEHUS Ha HEW.

13. Onpenenenne KIIJ[ Harpesares.

14. UccnegoBaHre MarHUTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB.

15. I3yueHne MarHMTHOrO IOJISI  IOCTOSIHHBIX ~ MAarHUTOB IIPU  HX
00BEIMHEHUU U Pa3JICICHUN.

16. MccnenoBaHue IEMCTBUS JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. ONBITHL, JIE€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KATyIIKA C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBlICHUS TOKa B
KaTyLIKE.

18. I3yueHue AeiCTBUS MarHUTHOT'O MOJISL HA IPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATES.

20. U3mepenue KIIJI amekTpoaBUraTesibHOM yCTaHOBKH.

21. ONbITBI IO MCCJIEOBAHUIO SIBICHUS D3JEKTPOMArHUTHOW WHIIYKLIHH:
WCCJIEIOBAHNE W3MEHEHHMI 3HAYEHUS W HANPABICHUS WHIYKIIHMOHHOTO
TOKaA.

9 KJIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuueckoe aBMkeHHe. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOro JABWXKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrxeHne. HepaBHomepHOe npsMonuHenHoe nBmxkeHue. CpeaHsas 1 MrHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.



VYckopenne. PaBHOyckopeHHoe mnpsiMosinHelHOe JBmxKeHue. CBobOomHOe
nageHue. OnsITel ['amues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

[Tepssiii 3ak0H HbtoTrona. Bropoit 3akoH HetoTtoHa. Tperuit 3akoH HeroToHa.
[IpyHIMT CyNIEpIIO3UIUN CHJL.

Cuna ynipyroctu. 3akoH ['yka. Cusa TpeHuUsl: cujia TPEHUs CKOJIbKEHUS, CHUJia
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
nageHus. Jlwxkenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOYKH. AOCOMOTHO TBEpPAOE Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynibe cUiibl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE NBUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cui TSHKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHIManbHas SHEprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMIH. [loTeHIManbHas SHEprus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaGnroneHue MexaHMueCcKOro JBUKEHHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.

2. CpaBHeHME NyTE€ WU TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTENIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKkOB PaBHOYCKOPEHHOIO IBUKCHUS.

Habmonenue nBr>KeHus Tena Mo OKPYKHOCTH.

HaOmronenne MexaHn4ecKux siBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenmexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM JBWXCHUU

o u k~w

OTHOCUTENBHO KaOMHETa (PUMKH.

7. 3aBHUCHMOCTb YCKOPEHHMsI T€ja OT MAacChl Tejla W JEHCTBYIOLIEH Ha HETO
CHUJIBL.
HabiroieHue paBeHCTBa CHII ITPU B3aUMOJICHCTBUY TEII.

9. 3MeHeHHe Beca Tea IpU YCKOPEHHOM JIBU)KCHHH.

10. [lepenaua nmmysbca npyu B3aMMOIEUCTBUN TEI.

11. IIpeobpazoBanusi SHEPTUH NPU B3aUMOICUCTBUU TEJl.

12. CoxpaHeHHe UMITYJIbCa IPU HEYIIPYTOM B3aUMOJICHCTBHH.

13. CoxpaHeHHEe UMITyJIbCa IPU a0COIOTHO YIPYTOM B3aUMOAECHCTBUH.



14. HabOnmrogenue peakTUBHOTO ABUKEHHUS.

15. CoxpaHeHHEe MEXaHUYECKOW YHEPTUHU TTPU CBOOOTHOM I1a/ICHUMU.

16. CoxpaHeHUE MEXaHUYECKOM IHEPTUM TIPU ABUKEHUHU TeJIa MO JeUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimul.

1. KoHcTpynpoBaHue TpakTa Jjisi pa3rOHA U JAIBHEHIIEr0 PaBHOMEPHOTO
JIBUKEHHUS IIAPUKA WU TEIICKKHU.

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBKEHHS OpycKa WU JIBHXKCHHS
HIapyKa MO HaKJIOHHOW IUTOCKOCTH.

3. OnpeneneHue yCKOpPEHHUs Tela MPU PABHOYCKOPEHHOM JBUKEHHUH IO
HAKJIOHHOM TTIOCKOCTH.

4. HccnenoBaHne 3aBUCHUMOCTH IYTH OT BPEMEHHM NPU PAaBHOYCKOPEHHOM
JIBIKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

5. [IpoBepka THUIOTE3bI: €CIM TP PABHOYCKOPEHHOM JIBHKCHUH 0e€3
HAYAJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJUHAKOBBI.

6. HccienoBaHne 3aBUCMMOCTH CWJIbI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKCHUU Teja
10 TOPU30HTAIIBHOM ITOBEPXHOCTH.

10. OnpeienieHne  pabOThl  CHJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a ¢
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

11. I3yueHue 3akOHa COXPAHEHUS YIHEPTUU.

Pa3nen 9. Mexannuyeckue KoJie0aHusi M BOJIHbI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHMIA: TIEPHO/T,
4acToTa, aMIUIUTyAa. MaTteMaTu4ecKui U NPy KUHHBIM MasTHUKU. [IpeBpamieHue
SHEPIUH MPU KOJIeOATEIHHOM JIBUKEHUH.

3aryxatomue  koneOanus.  BwiHyxkaennole — konebanus.  Pe3oHanc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWUYECKUMX BOJH. I[IpomonbHble U
MIONIEPEYHbIE  BOJHBI. J[MMHA BOJHBI HW CKOPOCTh €€ pacHpOCTPAHEHHS.
Mexannyeckue BOJIHBI B TBEPJIOM TeEJE, CENCMUYECKUE BOJIHBL.

3Byk. I'pomKkocTh 3Byka U BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmromenuwe koyieO0aHWil Te 1104 HEUCTBUEM CHJIIBI TSKECTA W CHIIBI

YOPYTOCTH.
2. HaOmionenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.



3. HaOmroneHnue BbIHYXICHHBIX KOJIEOAHUI U Pe30HAHCA.

4. PacnpocTpaHeHue MPOJOJIbHBIX U MONEPEYHBIX BOJH (HA MOJICIIHN).

5. HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YACTOTHI.

6. AKYCTHYECKHIl pe30HaHC.

Jlabopamopnvie pabomul u onvimaul.

1. OmpenenieHHE YacTOThl M MEpUoJa KoJIeOaHMM MaTeMaTU4eCKOTO

MasiTHUKA.

2. Ompepenenrie 4acTOThl U IEpHOJIa KOeOaHU MPY>KUHHOTO MAagTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEepHOJia KOJIEOAHUM MOABEUICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH NIEpUOIA KOJeOaHUM MPY>KMHHOTO MasiTHHUKA
OT MaccChl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTH TepHOJia KojeOaHU Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHOJa  KojeOaHui
NPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO MaJICHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHhIX BOdH. Illkana siexkTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.

OnekTpoMarHuTHas npupoga ceta. CkopocTh cBeTa. BOJHOBBIE CBOIICTBa
CBETa.

Jemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO

tenedoHa.

Pa3nen 11. CBeroBbI€e ABJIEHUS.

JlyueBas MOJIEIb CBeETA. Hcrtounuku CBETA. [IpssimonmHeHOE
pactipoctpanenue cBera. 3atmenust Connia u JIynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH npenomiieHus cBeta. [lomHoe BHyTpeHHee
OoTpakeHue cBeTa. lcnonb3oBaHWE TMOJHOTO BHYTPEHHErO OTpPaXeHUs B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom mydeit B gumH3e. OnTudeckas cucrema (oToammapara,
MHUKpOCKONa M Tejleckona. ['ma3 kak omnrTuueckas cucrtema. binM3opykocTh u
JaTbHO30PKOCTb.



Pasznoxxenne Oemoro cBera B cnekTp. Omnbitel Hpiorona. Crnoxxenue
CHEKTpalIbHBIX IBETOB. JlMcepcust cBeTa.

Hemoncmpauuu.

[IpsAMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyuenune n300paxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTryecKuil CBETOBO/I.

Xoj ayuyer B coOMparole JIMH3e.

XoJ JIy4ed B pacCEUBArOIICH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 06e10ro cBeTa B CHEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUs CBETOBOIO Jyda OT yria

naJICHUs.

2. M3yueHue xapakTEpUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA MPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJia

MIaJICHNS HA TPAHUILIE «BO3LyX—CTEKIIOM.

4. TlomyueHue M300paKeHUI C TOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cOOMparomieit
JINH3BI.

6. ONBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OnbITHl IO BOCHOPHUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJCHHH 4Yepes3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OnwiTel Pe3epdopna u muianerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u norsoiieHure ceeta atoMoM. KBantel. JInHeyaTbie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespaienus. [lepron noiaypacmnana aTOMHBIX SIEP.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DOHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cHHTE3a U
nenenus saep. Mcrounnku 3nepruu CosHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHs pPaguOaKTHBHBIX HW3IYyYEHHW HA JKUBbIC
OpraHU3MBbl.

Jlemoncmpayuu.
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1. CrnekTpbl U3TyYEHHUS U TOTJIONICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAOpoOA.

4. HaOmronenue TpexoB B kamepe BubcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUYCHHI.

6. Perucrpanus uziydeHus NpUpPOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHHE SHEPIMM YaCTULBI 10 TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO-00001IAIOIIMI MOTYJIb IPEIHA3HAYEH JIsl CUCTEMATU3alUU
U 000OuIeHHsI  TMPEIMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAK¥Ke JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (U3uKe s 00y4aroluxcs,
BBIOPABIIKX ATOT yYEOHBIN MpeIMeET.

[Ipy U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECleunuBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEOBaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJyYEHHBbIE 3HAHHWS, pelmaTrh 3ajJadyd, B TOM YHCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia pealn3yeTcs
32 CYET TOro, 4YTO OOy4YalIIWecs BBINOIHSIIOT 3aJaHus, B KOTOPBIX UM
IpeJIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPYKaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCITIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
quCIie JUIsl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTU, HAIPUMEP, TPAKTUUECKOTO UCMOJIb30BAHUS PA3IMYHBIX UICTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHUS BCEX M3BECTHBIX BHUOB
DHEPIUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3nuecKkoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUA:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOU JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  JIMOLMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTb HaBbIKa pe(dIEKCUU, NPU3HAHME CBOEro IpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIPHONW HAIPABIEHHOCTH, TPEOYIOMIMX B TOM 4YHCIEC U (U3HUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMS Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUSA IIOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJI00AILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTeW ux

pelIeHMUS;

e 8) ajanTanmyu K M3MEHSIONIUMCS YCJIOBHUSIM CONHUAJIBLHON W NPUPOIXHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPU BBINOJHEHUU HUCCIEIOBAHUN U
POEKTOB (DM3UYECKON HAMPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl 0 PUBNYECKUX 0OBEKTAX U SIBICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTEHTHOCTEH B 00JacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHUS TporpamMMbl IO (HU3UKE HAa YPOBHE OCHOBHOTO
o01mero o6pa3oBanus y o0ydaronierocsi OyayT cpopMUpOBaHBI MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:
eBBISBIIATH W  XaPaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(ssBNIEHUN);



e YyCTAHABJIMBATH CYIIECTBEHHBIN MpU3HAK KIACCU(PUKALIMMU, OCHOBAHMS IS
0000IICHHS U CPAaBHEHHS,;

¢ BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B pacCMaTpUBAEMBIX (aKTax,
JAHHBIX U HAOJIOACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

e BBISIBJISITh [IPUYMHHO-CJICAICTBEHHBIE CBSI3M MPU HU3YYEHUU (DU3NYECKUX
SIBIICHUI U MPOLIECCOB, JIeJaTh BHIBOJABI C MCIIONB30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THIIOTE3bI O B3aWMOCBS3SIX
(bU3NYECKUX BEJIMYWH;

e CAMOCTOSITEILHO BBIOMpPATh CIOCOO pellleHus] Y4eOHOM (PU3nyecKon 3aiauu
(cpaBHEHHE HECKOJBbKHMX BApUAHTOB pEIIEHUs, BBIOOp Hauboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

e HICII0JIB30BATh BOIIPOCHI KaK UCCIIEA0BATEIbCKUNA HHCTPYMEHT [TO3HAHUS;

* IPOBOJUTH 110 CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY OIMBIT, HECIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

¢ OIICHMBAaTh HA TPUMEHUMOCTb H  JIOCTOBEPHOCTH  HH(OPMALHUIO,
MOJyYEHHYIO B X0/1€ UCCIIEIOBAaHUS WIIM SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (POPMYJIMPOBATH OOOOIIECHUSI U BBIBOJBI MO pe3yibTaTam
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

 IPOTHO3UPOBATh  BO3MOXKHOE  JalbHEWIee  pa3BUTHE  (PUBUIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

o IPUMEHSATH PA3INYHBIE METOJbI, NHCTPYMEHTHI U 3alpOoChl NPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

e AaHAJIM3UPOBATh, CUCTEMATU3UPOBAaTh M HMHTEPHPETUPOBATH WHGOPMAIUIO
Pa3IUYHBIX BUJOB U (HOPM MPEACTABICHUS;

¢ CAMOCTOATEIBHO  BBIOMpATh ONTUMANBHYIO (OpMYy  TpeaCTaBICHUSA
uHbOpMAIlMM W WIUIIOCTPUPOBATh peIIaeMble 3aJa4d  HECIOXHBIMU
CXeMaMH, TrarpaMmMamMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:

eB XOJI¢ OOCYXJEHHUSI y4eOHOTro Marepualia, pe3yJbTaToB J1a0OpPaTOPHBIX
paboT ¥ MPOEKTOB 33J]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOI TEMBI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

e CONOCTABIISITH CBOU CYXKJEHUS C CY)KIEHUSIMU JIPYTHX YYaCTHUKOB JMAJIOra,
OoOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUIA;



e BEIpAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTaX;

o MyOJIUYHO TPEJICTABIATh PE3YJIbTAaThl BBIOJIHEHHOTO (PU3NYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

e IOHUMATh U UCIIOJH30BATh MPEUMYIIECTBA KOMAHIHOW M MHANBUIYaTbHON
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOIeMbl;

e IPUHUAMATH 1IEJIM COBMECTHOM JIESITEIbBHOCTH, OPTaHU30BbIBATH JIEUCTBUS T10
e€ JOCTIKEHHUIO: pachpelessTh poJid, O0OCyX JaTh MpOLECCH U
pe3ynbTaThl COBMECTHOM pabOThI, 000011aTh MHEHHUSI HECKOIBKUX JIFO/ICH;

e BBITIOJIHATH CBOIO YacTh PabOThI, TOCTUTasi KAYECTBEHHOTO pe3yJibTara Io
CBOEMY HAIIPABJICHUI0O WU KOOPJAUHUPYS CBOHU JIEUCTBUA C JIPYTUMHU
YyjieHaMU KOMaH/Ibl;

¢ OLICHMBATh KAue€CTBO CBOEr0 BKJIaJa B OOUIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOATENHEHO C(HOPMYITHUPOBAHHBIM YUYaCTHUKAMU B3aHMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranuzamnus:

e BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsIX, TPEOYIOIINX JJIs
peuieHust GU3NYEeCKUX 3HAHUM;

e ODUEHTUPOBATBHCS B PA3IMYHBIX  IOAXOAAX  IPHUHATHS  pPELICHUM
(MHOUBUYyaJdbHOE, TPUHSATHE PEIIEHUS B TpyMIe, NPUHATHE pELICHUN
TpynIom);

e CAMOCTOSITEILHO COCTABJISATh AJITOPUTM PEIICHUS] (PU3NYECKON 3aJauu WU
IJlaHa MCCIEJOBaHUSl C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;

e JIETIATh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEILICHHUE.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBIN HHTEJJIEKT:

e 1aBaTh aJICKBATHYIO OIIEHKY CUTYallUH U MpeAJiaraTh IUIaH €€ U3MEHEHUS;

¢ OOBSCHATH  NPUYMHBI  JOCTWXKEHUS  (HEAOCTHMKEHHUS)  pe3yibTaToB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHUCIE B XOJ BBINOJIHEHUS
(Gu3MUeCKOro HMCCIeOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YNIbTATA LIEJIN U YCIOBUSIM;

e CTaBUTH ce0s1 HA MECTO JAPYToro 4YesloBeKa B XO0JI€ CIopa WM AUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;

e IPU3HABATh CBOE MIPABO HA OLIMOKY MPH pelIeHUH PU3NYECKUX 3a7a4 WU B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

1) dopmupoBanue mnpeacTaBIECHUNA O 3aKOHOMEPHOM CBS3M M TO3HABAEMOCTH
SIBJICHUI TIPUPOIbI, 00 0OOBEKTUBHOCTA HAYYHOTO 3HAHUSA; O CUCTEMOOOpasyrolen
posid GUBHUKHU I Pa3BUTUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH;
HAay4YHOTO MHUPOBO33PEHHUS KaK Pe3ysbTaTa U3yUYECHHUS] OCHOB CTPOEHHUS MATEpPUU U
byHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

2) dopmupoBaHHEe MEPBOHAYATIBHBIX MPEACTaBICHUNA O (U3UYECKOM CYITHOCTH
SIBJIEHUI TPUPOJIbI (MEXAaHUUECKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX),
BUJaX MaTrepuM (BEIIECTBO U IMOJIE), ABMXKEHMM Kak CIoco0e CyIIeCTBOBAaHUS
MaTE€pUH; YCBOCHUE OCHOBHBIX UIEH MEXaHUKU, aTOMHO-MOJIEKYJIIPHOIO YYEHUS O
CTPOEHMM BEIIECTBA, 3JEMEHTOB JJIEKTPOJUHAMUKMA U KBAHTOBOW (DU3HKH;
OBJIAJICHUE MTOHATUHHBIM annapaToM U CUMBOJIMYECKUM SI3bIKOM (DU3UKH;

3) npuoOpeTeHne OmnbITa MPUMEHEHNUS Hay4YHbIX METOJOB MO3HAHUs, HAOII0IEHUS
(U3MYECKUX SBJIICHUW, NPOBEICHUSA OMNbBITOB, MPOCTBIX 3KCHEPUMEHTAIBHBIX
VCCJIEIOBAHUM, MPSAMBIX M KOCBEHHBIX U3MEPEHUN C HCIOJIb30BAHUEM aHAIOTOBBIX
U [UQPPOBBIX  HU3MEPUTENIbHBIX  MPUOOPOB; TMOHMMAaHHE  HEU30EKHOCTU
MOTPENTHOCTEN JTIOOBIX U3MEPEHHUI;

4) nonnmaHue (HU3UIECKUX OCHOB M TMPUHIUIIOB JEHCTBUS (pabOThl) MalluH U
MEXaHU3MOB, CpEACTB TMEPEABUKEHUS U  CBSI3M, OBITOBBIX MPUOOPOB,
MIPOMBIIIUVICHHBIX TEXHOJOTUYECKUX MPOIIECCOB, BIMSHUS HUX Ha OKPYKAIOIIYIO
Cpely; OCO3HAaHHWE BO3MOXXHBIX TMPUYMH TEXHOTEHHBIX M JKOJOTHYCCKUX
Karactpod;

5) oco3HaHne HEOOXOAMMOCTH MPUMEHEHUS TOCTHXKEHUN (PU3UKH M TEXHOJIOTHM
JUISL PAalMOHAIBHOTO MMPUPOJOIIOIB30BaAHNS;

6) oOBIaJCHHE OCHOBAaMH O€30MMACHOT0 HCIIOJIb30BaHUS ©CTECTBEHHBIX U
WCKYCCTBEHHBIX DJIEKTPUYECKMX W MArHUTHBIX TIOJIeH, JJIEKTPOMArHUTHBIX U
3BYKOBBIX BOJIH, €CTECTBEHHBIX W MCKYCCTBCHHBIX MOHHM3UPYIOIIUX U3JTyYCHUH BO
n30ekKaHue WX BPEAHOTO BO3JCHCTBHUS HA OKPYXKAIONIYI0 CPEAy W OpTraHu3M
YeJI0BeKa;

7) pa3BUTHE YMEHHs IUIAHUPOBATH B TOBCEIHEBHON >KW3HU CBOM JEUCTBUS C
IIPUMEHCHUEM TOJIYYCHHBIX 3HAHUW 3aKOHOB MEXAHUKH, JJIEKTPOJNHAMUKH,
TEPMOJMHAMUKHU U TETJIOBBIX SIBIICHUM C 1IEJIbIO0 COEpPEKEHUS 3T0POBbS;

8) ¢opMupoBaHWE TPEACTABIECHUH O HEPAIMOHAILHOM  HCIOJIb30BAHHUH
MPUPOJHBIX PECYPCOB M DHEPrUH, 3arpsa3HCHUM OKPYXAIOUIEH Cpelnbl Kak
CJIEACTBUE HECOBEPLICHCTBA MAIIMH U MEXAHU3MOB;

9) g oOy4aromuxcs € OIpaHMYEHHBIMM BO3MOYKHOCTSMM 370POBbS, JJIs
WHBAJIWJOB, JETEH WHBAIMIOB: BIAJEHWE OCHOBHBIMU JOCTYIHBIMH METOAAMU
HAyYHOTO TIO3HAHMS, HCIOJB3yeMbIMU B (U3MKE: HaAONIOIEHUE, OIMMCAHUE,
U3MEpEHHEe, DSKCIEPUMEHT, YMEHHUE oOpaldaThiBaTh pe3yNbTaThl HM3MEPEHUH,



OOHapyXMBaTh 3aBUCHUMOCTh MEXKIy (HU3NYECKUMH BEIMYNHAMH, OOBICHITH
MOJIYYCHHBIC PE3YJIBTATHI U JICJIaTh BEIBOIBI;

10) s oOywarolmuxcsi ¢ OTpaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBBS, IS
VHBAJMJIOB,  JI€T€d  HMHBAJIUJAOB:  BJIAJICHUE  JIOCTYIIHBIMH  METOAAMHU
CaMOCTOSATEIFHOTO TUIAHUPOBAHMS M TPOBEICHUS (PU3NIECKUX DKCIICPUMEHTOB,
OMMCAHUS U aHalli3a MOJYYEHHON H3MEpPUTENIbHOW HH(pOpMAIUU, ONpEeeICHUS
JIOCTOBEPHOCTH IOJIYYEHHOT'O PE3YIbTaTa;

11) ans cienbix U cnabOBUASIINX OOYYarOIIMXCS: BJIaJCHUE MPABUIAMHU 3allCH
buznyeckux Gopmys perbePpHO-TOUCHHON crucTeMbl 00o3HaueHui JI. bpaitns.

K xoHiy oOyuenust B 7 kjiacce nIpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

e ICTIOJIL30BATh TOHATHS: (PU3NUECKUE U XUMUUICCKUAC SBJICHUS, HaOI0ICHUE,
HKCIIEPUMEHT, MOJIENb, TUIOTE3a, SAUHUIBI (U3UUYECKUX BEITUYHH, aTOM,
MOJIEKYJIa, arperatHble COCTOSIHHMSA BemecTBa (TBEpIOE, JKUIKOE,
razoo0pa3Hoe), MEXaHUYeCKOoe JBUXKEHNE (PAaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSMOJIMHEHHOE), TPACKTOPHUS, PABHOMCHUCTBYIOMIAS CHIIA, JePOpMaIIHs
(ympyrasi, TutacTudeckasi), HeBECOMOCTb, COOOIIAIONTUECS COCY/IbI;

e paznuuaTh siBieHUS (AU dy3us, TEMIOBOE BMKEHHE YaCTHI[ BEIIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPABHOMEPHOE JBWKCHHUE, HWHEPIUS,
B3aUMOJICCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEJI C 3aKPEIUIEHHON OCBHIO
BpaleHus, Tepenada JaBICHUS TBEPABIMUA TeJIaMH, J>KUIKOCTIMH H
razamu, atMochepHoe JaBlieHHWEe, IUIaBaHUE TeJ, MPEBpaIICHUsS
MEXaHUYECKON SHEPruu) MO OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOIIHX JaHHOE (PU3NUECKOE SBIICHUE;

e PaCIlO3HABATh  TPOSBJICHHE  MW3YYCHHBIX  (DU3WYCCKUX  SBIICHUHA B
OKpYXalolleM MHpEe, B TOM YHcle (U3UYCCKUE SBIICHUS B TPUPOJIC:
MPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKMBOW W HEKUBOU
npupoje, ACUCTBUE CHUJIBI TPEHUS B TPHUPOJAEC U TEXHUKE, BIHSHHE
aTMOC(EPHOTO JIaBJICHUS Ha KMBOW OpPTraHW3M, IJIaBaHWUE PbIO, phIUard B
TeJIC YeJIOBEKa, MPU 3TOM IIEPEBOIUTH MPAKTHUCCKYIO 3a7ady B YUCOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PM3UUECKUX SBIICHHUIA;

e ONIMCHIBATh M3yUYEHHBIE CBOWCTBA TeN W (PU3WYECKUE SIBICHUS, UCIOJB3YS
dbu3ndeckue BETWYMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMs,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTrOCTH, CUJIAa TSXKECTH, BEC
Tena, CWia TpEeHus, JaBieHue (TBEPAOro Tena, S>KUAKOCTH, Trasa),
BBITAIKMBAOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CHJIbI, KOI(P(OUIIMEHT TMOJE3HOTO JCHCTBUS MEXaHH3MOB,
KMHETHYeCKass M TMOTEHIMAJIbHASI SHEPrus), MpU ONUCAHUMU MPABUIBHO



TPAKTOBaTh  (PU3WYECKUH  CMBICH  HUCIOJB3YEeMBIX  BEIMYMH, UX
0003HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMHU BEIMYHMHAMH,
CTPOUTH IpapUKK N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

e XapaKTEepU30BaTh CBOWCTBA Tel, (U3UYECKUE SBICHUS U IMPOIIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHUs pbryara (0moka),
«30JI0TO€ TMPaBUJIO» MEXAHHWKH, 3aKOH COXpaHEHUS MEXaHHYECKOU
OHEPruv, NpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMMChIBAaTh €T0 MATEMAaTUYECKOE BBIPAKEHHUE;

¢ OOBSCHATH (PU3NYECKUE SBICHUS, IPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIC U
B KOHTEKCT€ CHTyalllii MPaKTUKOOPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JOTHYECKHX ILAroB ¢ ONOpoi Ha 1-2 M3yuyeHHBIX CBOWCTBA (PU3UYECKUX
SBIICHUH, PU3NIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

e pelIaTh pacy€THbIE 3a/1a4u B 1—2 NeHCTBUS, UCTIOIb3YS 3aKOHBI U (POPMYJIBI,
CBSI3BIBAIONIME (DU3NYCCKUE BEIMYMHBI: HA OCHOBE AaHAM3a YCIOBUS
3aJaud  3alMChIBaTh KpaTKOE YCIIOBUE, TMOJCTABIATh (DU3UUYECKUE
BEJIMYMHBI B ()OPMYJBI U MPOBOAMTH PAcUEThl, HAXOAUTH CIPABOYHBIE
JaHHBIE, HEOOXOAMMBIE JIsl PEIICHUs 3a/1ad, OIEHUBATh PEeaTUCTHYHOCTD
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

e pacro3HaBaThb NpPOOJIEMbI, KOTOpPbIE MOXHO pEHIMTh MpU T[OMOIIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEI0BAaHUS BBIICIATh IPOBEPSIEMOE
OpeanoyiokeHne  (TUNoTe3y),  pa3nuyaTb U MHTEPIPETHPOBATH
MOJyYEHHBI pe3yNlbTaT, HAXOJUTh OIIMOKKM B XOJ€ OIBITA, JeNaTh
BBIBO/IBI 110 €T0 PE3YJIbTaTaMm;

e IPOBOJIUTH OTIBITHI TIO HAOJIOICHUIO (DU3UUECKUX SBICHUN WU (QU3UIECKUX
CBOMCTB Ted: (POPMYJIUPOBATH MpPOBEPsiEMble MPEANON0KEHUs, COOUpPATh
YCTaHOBKY W3 MPEAJIOKEHHOTO 000pYyIOBaHUS, 3alMChIBATh X0/ OMBITA U
bopMyIUpOBaThH BHIBOIHI,

¢ BBITIOJTHATH TIPSIMBIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Tela, 00bEMa,
CIWJIbI U TEMIIEPATypbl C HCIOJb30BAHUEM AaHAJIOTOBBIX U LH(PPOBBIX
npuOOpOB, 3amUCHIBaTh TOKAa3aHUS TMPUOOPOB C YUYETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUN;

e IPOBOJIUTH UCCIEIOBAHUE 3aBUCHUMOCTU OJIHOM (PM3MUECKOW BETUYUHBI OT
JIPYrol C HCIOJNBb30BAHUEM TMPSMBIX HM3MEPEHUU (3aBUCHMOCTH MYTH
pPaBHOMEPHO IBIDKYILETOCS Tela OT BPEMEHU [BWXKEHUS TeJa, CHIIBI
TPEHUSI CKOJILKEHHUS OT Beca Tea, KayecTBa 00padOTKH MOBEPXHOCTEN Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAAN COMPUKOCHOBEHUS TEJl, CUJIbI



yIOPYTrOCTH OT yAJUHEHHS MPY>KUHBI, BBITAIKUBAIOIICH CHIIBI OT 00bEMa
NOTpyXKEHHON YacTH Tella M OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH TeJa, OT TIIyOHHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsI TeJl, YCIOBMM paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHs, CJIeIysl MPEeAJoKEHHOMY IIaHy, (UKCHPOBATH
pe3ynabTaThl TMOJTYYCHHON 3aBHCHUMOCTH (DU3MUYECKUX BEJIMYMH B BHUJE
IpPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

* IPOBOJUTh KOCBEHHBIE H3MEpPEHUsT (U3NYECKUX BEIMYMH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tela, CUjla TPEHHS CKOJBXKEHHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIONIAs CWiIa, JCHCTByIOmas  Ha
HOrpyKEHHOE B KHUJAKOCTh TE€JO, KOI()(PUIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXAaHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKLUUU: TpU
BBITIOJTHEHHH HW3MEPEHUI CcOOMpaTh JKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI;

e COOMIOAATH MpaBUJIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ JabopaTOPHBIM
o0opy1I0BaHUEM;

e yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
pBIYar, MOABWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;

e XapaKTepU30BaTh MPUHIUMBI  JEHCTBUS  MU3YYEHHBIX MNpUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
HNOJUINITHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN Ipecc,
MaHOMETp, BEICOTOMEP, IOPIITHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUN MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
¥ 3aKOHOMEPHOCTH;

e IPUBOJIUTH IPUMEPHI (HAXOAUTHh HH(OPMALIMIO O TPUMEPaX) MPAKTUIECKOTO
UCTIONB30BaHUsl (U3NYECKUX 3HAHWKA B TIOBCEIHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MAaCHOCTH TMpu  oOpalieHMu ¢ [OpudopamMu U
TEXHHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

¢ OCYLIECTBIISAITH  OTOOp HMCTOYHMKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUH M TYTEM CPAaBHEHUS pa3JIMUHbIX HCTOYHUKOB BBIIEIATH
uHpOpMaIIMIO, KOTOpas SBISIETCS MNPOTHUBOPEYMBONM WM MOXET OBIThH
HEJIOCTOBEPHOM;

¢ ICTIOJIB30BAaTh IPH BBINOJHEHUN Y4YEOHBIX 33JaHUN HAyYHO-TIOMYJISAPHYIO
JauTepaTypy  (pU3MYECKOro  coAepXaHus, CIPAaBOYHbIE MaTepUalIbI,



pecypcsl cetu MHTEpHET, BiageTs npuémMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/IaBaTh COOCTBEHHbIE KPATKHE MUCHMEHHBbIE M YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 UCTOYHHMKOB MH(pOpMaluu (PU3HUECKOTO COAEPKAHUSA, B TOM
yycie MyOJUYHO JeNaTh KpaTKUE COOOLIEHUs O pe3yjbTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHWW, MpPU 3TOM TPAaMOTHO HCIOJIb30BATh
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIICHUE ITPE3CHTALNEH;

e[IpH BBINOJHEHUH YYEOHBIX IPOEKTOB M MCCIEAOBAHUN pacHpenenaTh
0O513aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMH 3aJladaMH,
CIEAUTh 3a BBINOJHEHHEM IUIAHA JEWCTBHM, aJcKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyuenus B 8 kiiacce npeIMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

* ICIIOJIB30BATh IOHATHA: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBHKCHHE
aTOMOB M MOJIEKYJ, aTPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe Tela, HACBIEHHBIH W HEHACBIIIEHHBIM Map, BJIAXKHOCTb
BO3/lyXa, TeMIepaTypa, BHYTPEHHss DJHEpPrus, TEIUIOBOW JBUraTellb,
DIIEMEHTAPHBIN ANEKTPUUYECKUHN 3apsl, DIEKTPUUYECKOE TOJIE, TPOBOJIHUKU
Y JUDJIEKTPUKH, OCTOSHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;

e pa3vuaTh SBJIEHUA (TEIUIOBOE pPACIIMPEHHE W CXKaTue, TeIulonepeaaya,
TEILUIOBOE PABHOBECHUE, CMAYMBAHUE, KANIMJUIIPHBIEC SIBJICHUSA, UCIIAPEHHUE,
KOHJICHCAlLlUs, IJIaBJICHHUE, KpUCTAIIM3alus (OTBEpAEBaHUE), KHUIICHHE,
Teronepenadya (TemI0npOBOJHOCTD, KOHBEKIIUS, U3ITy4YEHHE),
IEKTPU3aLUs TeJl, B3aUMOJCHCTBUE 3apsAf0B, JEHUCTBUS JJICKTPUYECKOIO
TOKAa, KOPOTKOE€ 3aMbIKaHHWE, B3aUMOJCHCTBUE MAarHUTOB, JEUCTBUE
MarHUTHOTO IOJIs1 HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHasi MHTYKIIHS)
[0 OIMCAHMID MX XAPAaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

e paCliO3HaBaTh  MNPOSABICHHE  M3YYECHHBIX  (PU3MYECKUX  SBJICHUA B
OKpY’)XalollleM MHupe, B TOM 4YHcie (U3HUECKUE SIBICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSHDKEHUWE M KANWULAIPHBIE SBICHHUS B IIPUPOJIE,
KpUCTaulbl B mpupoze, usiydeHne ConHia, 3aMmep3aHue BOJOEMOB,
Mopckue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsl, CHETa, JIEKTPUUECKUE
SBJIEHUSI B atMoc(epe, dIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Aperd MoyocoB, poib MAarHUTHOTO MOJS IS JKU3HM Ha
3emuie, NOJSIPHOE CUSIHUE, IIPU 3TOM MEPEBOJUTH MPAKTHYECKYIO 3a/1a4y B



yueOHYI0, BBIIETSATh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3HMUECKUX
SIBIICHUI;

 ONTUCHIBATH M3YYCHHBIC CBOMCTBA Tl W (DU3MUECKHUE SIBICHUS, MUCIOIB3YS
(¢u3nyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPIHsl, KOJIUYECTBO
TEIUIOTHI, yJEJIbHAas TEIIOEMKOCTh BEIECTBA, YACIbHAs TEIUIOTa
IUTABJICHUS, YJENbHAs TEIIoTa NMapooOpa3oBaHUs, YIENbHAs TEILIOTA
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JCHCTBUS TEIJIOBOM
MalluHbl, OTHOCHUTENIbHASI BJIAXKHOCTb BO3AYyXa, JJIEKTPUUYECKHI 3apsf,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
AIEKTPUYECKOTr0  TOKAa), NpPH ONHCAHMM TPABUIBHO  TPAKTOBATH
(U3MYECKUI CMBICI MCHOJIb3YEMbIX BEIUYHMH, OO03HAYEHUS U €IMHUIIBI
(Gu3NYECKUX BEJIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYI0 BEIUMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH TIpapUKU
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUYUH;

e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBIEHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOpUHU
CTpPOEHUs BEIECTBA, NMPUHLHUII CYNEPHO3UIMN NOoJIel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma AJis ydacTka LeMu, 3aK0H
JIxoyns—JleHna, 3akOH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHAa M 3allMCBhIBATh €r0 MaTEMaTHYECKOE
BBIPAKEHHUE;

¢ 00BSCHATH (DU3MUECKHUE MPOLECChl M CBOMCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CHTyalul NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEPA: BBISABIITH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUThH OOBSCHEHUE U3 1—2 JOTHYECKUX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemIaTh pacu€THbIC 3a/1a4 B 2—3 EWCTBUSA, UCIIOB3YS 3aKOHBI U (POPMYJIBL,
CBs3bIBatOlIMEe (U3MUECKUE BEIUYMHBI: Ha OCHOBE aHalM3a YCIOBUS
3aJlayyl 3aMUChIBaTh KPATKOE YCIOBUE, BBISBISATh HEJIOCTATOK JTaHHBIX IS
pelieHus 3aa4u, BbIOMpaTh 3aKOHBI U (POPMYIIbI, HEOOXOUMBIE NJisi €€
pelIeHus, MPOBOAMTH pACUYEThl W CPaBHUBATH IIOJYYEHHOE 3HAYEHUE
(bu3nYeCKOi BETUYUHBI C U3BECTHBIMU JAHHBIMU;

e pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPU [OMOIIH
(u3NYECKUX METO/OB, MCIIONb3Yys ONMCAHME HCCIIEJOBAHMS, BBIIEIATH
IIPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

e IPOBOJIUTH OTIBITHI 110 HAOIIOJECHUIO (PU3NUECKUX SABICHUN WIH (PU3NIECKUX
CBOMCTB TeN (KalUJUIAPHBIE SBJICHUS, 3aBUCUMOCTD JABJICHUS BO31yXa OT



ero o0bpEma, TeMIepaTypbl, CKOPOCTH TMPOIECCa OCTHIBAHUS M HATPEBaHUS
NPy U3MY4YEHUU OT I[BETa M3JIydaromieil (MOrjolanieil) MmoBepXHOCTH,
CKOPOCTh HMCHApPEHUs BOJbI OT TEMIIEPATYPhl XKUJIKOCTH U IUIOIMIAAN €€
MOBEPXHOCTH, DJJIEKTPU3ALMS TEI U B3aUMOJICUCTBHE AJICKTPUUECCKUX
3aps/ioB, B3aMMOJCHCTBHE TMOCTOSIHHBIX MArHUTOB, BHU3yalU3allUs
MAarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS Ha
MPOBOJJHUK C  TOKOM,  CBOWCTBA  JJICKTPOMAarHuTa,  CBOKCTBA
AJIEKTPOJBUTATENS] TIOCTOSHHOTO TOKa): (OpPMYJIHMpPOBATH IMPOBEPSiEMbIC
MPEANOJIOKEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
OIMKCHIBATH XOJI OIBITA U (DOPMYIUPOBATH BHIBOJIBI;

e BBITIOJIHSITH MPSAMbBIE U3MEPEHUSI TEMIIEpPaTyphbl, OTHOCUTEILHON BIAXKHOCTH
BO3/yXa, CWJIbI TOKAa, HAMNpPSDKEHUSI C MCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYUH, CPABHUBATH PE3YJIbTATHI
U3MEpPEHUI ¢ y4€TOM 3aJJaHHOM aOCOIIOTHOM MOrPEIIHOCTH;

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTU OAHON (PU3MYECKON BEJIUYUHBI OT
Jpyrol C  UCIOJb30BAaHUEM TPSAMBIX  HU3MEpPEHUM  (3aBUCHUMOCTH
CONPOTUBJICHUSI TMPOBOJHUKA OT €ro JUIMHBI, IUIOWIAIX MONEPEYHOTO
CEUYEHUS U yJEIIbHOTO COIMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UIYIIETO0 4epe3 MPOBOAHUK, OT HANpsHKEHHs] HAa  MPOBOJHHKE,
UCCIIEIOBAHUE  TOCJIEAOBATEILHOTO U MApaJJICIBHOTO  COCAWHEHUM
MPOBOJHUKOB): IUIAHUPOBATh MCCJIEAOBaHUE, COOUpaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHHUsI, CIeNys NPEIJIOKEHHOMY IIaHy, (DUKCHUPOBATH
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH B BUJE TaOMUIl M TpapuKOB,
JIeJIaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIIEIOBAHNUS;

e IPOBOJIUTh KOCBEHHBIC HW3MEpPEHUs (PU3NUECKUX BeIUYUH (yIeabHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBJIEHHWE TMPOBOJAHMKA, paboTra U
MOIITHOCTh DJIEKTPUYECKOTO TOKA): TUIAHUPOBATh HM3MEPEHUs, COOUpPATh
AKCIEPUMEHTAIIbHYIO YCTAHOBKY, CIEAysl MPEIJIOKEHHON WHCTPYKIUU, U
BBIYUCIISITh 3HAUCHUE BEJIMUUHBIL;

e COONIOAATH MpaBUja TEXHUKU OE30MacHOCTU MpU paboTe ¢ JabopaTOPHBIM
00opy10BaHUEM;

e XapaKTePU30BaTh MPHUHIUIBI  JCHCTBUA U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa HMX OMUCaHUs (B TOM 4YHUCIIE:
CHUCTEeMa OTOIUICHHUSI JOMOB, TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETp,
BOJIbTMETP, CUETYMK DIIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
puOOPHI, HATPEBATEIBHBIE AIEKTPOIPHUOOPHI (IPUMEPHI), JIEKTPUUECKHEC
MPEAOXPAHUTEIIN, STEKTPOMATHUT, SJIEKTPOJIBUTATENIb OCTOSIHHOTO TOKA),
WCIIOJIB3YysI 3HAHUS O CBOWCTBAX (PU3WUYECKHX SIBJICHUN W HEOOXOIUMBIC
bu3nueckue 3aKOHOMEPHOCTH;



e pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U H3MEpPUTEIbHbBIE
npuOOpel TIO CXeMaM © CXEMaTUYHBIM PHUCYHKaM  (JKHUIKOCTHBINA
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUTATEIh BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATh CXEMbl 3JIEKTPUUECKUX
Hernen ¢ nociaeAoBaTesIbHBIM U MapajuieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
paszinyasi ycIoBHbIE 0003HAUEHUS SJIEMEHTOB JJIEKTPUUECKHX IIeTIeH;

o IPUBOJUTH IPUMEPHI (HAXOUTh HHHOPMAITHIO O TIPUMEPAX ) MPAKTHICCKOTO
UCIIOJIb30BaHUsl (DU3MYECKUX 3HAHUW B TIOBCEAHEBHOM JKU3HU A
obecricueHuss 0€30macHOCTH MpH  oOOpalleHHMH ¢ nOpudbopamMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370pPOBbSI U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpeie;

¢ OCYIIECTBIISAITh MOUCK HMHpOpMAIMU  (PU3NYECKOTO  COACP)KAHUA B
WuTepHeTe, Ha OCHOBE HUMEIOIIMXCS 3HAHUM UM MyTEM CpaBHEHUS
JOTIOTHUTEBHBIX ~ UCTOYHUKOB  BBIJCIATH  HHGPOPMAIIMIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOI MM MOYKET OBITH HEJIOCTOBEPHOM;

¢ ICTIOJIL30BATh TPY BBITIOJIHCHUH YYCOHBIX 3aJaHUN HAyYIHO-TIOMYJISIPHYIO
auTepatypy  (QHU3MYEecKoro coiepaHHs, CIPAaBOYHBIE MaTE€pHAIIbI,
pecypcbl cetu HTepHET, BiaieTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/IaBaTh COOCTBEHHBIC MUCHMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
colepKaHUsi, B TOM 4YHCJIE TMYOJIMYHO TIPEACTABISTH PE3YJIbTAThI
MPOCKTHOM WJIM MCCIEOBATEIBCKON NIEATETLHOCTH, TP 3TOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COIPOBOXAATH BHICTYIUJICHHE MTPE3CHTAIINEI;

eTIPY BBIMIOJHEHUN YYCOHBIX TMPOCKTOB M HCCIACAOBAaHWN (DH3NIECKUX
IPOLIECCOB paclpeieiiTh OOS3aHHOCTH B TpYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTH 34 BBHITIOJHEHUEM IJIaHa JICUCTBUMN H
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAl B
NEeATETLHOCTh TPYIIHI, BEICTPAaUBaTh KOMMYHHUKATUBHOE B3aUMOJICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

¢ ICTIOJIb30BAaTh ~ TOHSTHS: CHCTEMa OTCY€Ta, MaTepuaibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO NBWXXEHUS, Aedopmalius
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M TMEpEerpy3Ku, LEHTP TSHKECTH, aOCOMIOTHO TBEPIOE TETO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXAaHUYECKHE KOJEOaHUus U
BOJIHBI, 3BYK, MH(Pa3ByK M YIbTPa3BYK, 3JIEKTPOMArHUTHHIE BOJIHBI,



IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTbD,
CTHEKTpPbI UCIyCKaHMs U TMOTJOLICHUs, anb(da, 0eTa- u ramMmma-u3IydeHus,
W30TOIIBI, IAEPHAS] SHEPIETHKA;

e pa3uyaTh SIBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE JBMXKEHHE, CBOOOJIHOE
NaJIEeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 110 OKPYKHOCTH, B3aUMOJCHCTBHE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHUE (3aTyXarollue U
BBIHYKJIEHHBIE KOJIeOaHUsI), PE30HAHC, BOJHOBOE JBHXEHHUE, OTpaKCHHE
3ByKa, MPSMOJIMHEHMHOE paclpOCTpPaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPA’KEHUE CBETA, Pa3yIoKEHUE OEJIOro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAasl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHENYATOrO CIIEKTpa
U3ITyYEHHUs) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

e paCliO3HaBaTh  MNPOSBICHHE  M3YYCHHBIX  (PU3MYECKUX  SBJICHUA B
OKpYyXaroleM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHEeT COTHEYHOU CUCTEMbI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJICTPSICEHUE, CEMCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKHUE SIBJICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPaUOJIECTOBOTO U PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaIOaKTUBHBIN (DOH, KOCMUYECKHUE ITy4d, PAJHMOAKTUBHOE H3Iy4YeHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAAUMOAKTUBHBIX W3IyYEHUW Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM IEPEBOAUTH IMPAKTHUYECKYIO 3a/1ady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

 ONIUCHIBATH U3YUYCHHBIC CBOMCTBA TN U (PU3MUECKHE SIBICHMS, HUCIOJIb3YS
bu3ndecKkue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEepeMeIleHUue, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUja YNPYTrOCTH, CUJa TSAKECTH, YCKOPEHHUE
CBOOOJHOTO TMAaJEHUs, BEC Teja, HUMITYJIbC Tela, HMIYJbC CHIIbI,
MexaHu4eckas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MNOJHATOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHIMAIbHAS IHEPTUS CKATOU
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »JHeprus,
NEPHUOJI U YacToTa KoJieOaHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTENIb MPEJIOMIICHUS CPEAbI), TP OMUCAHUU
MPaBUJIBHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,



CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIMUYMHY C JIPYTMMHU BETUYMHAMU,
CTPOUTDH rpaUKH U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;

e XapaKTepU30BaTh CBOMCTBA Ted, (U3UUECKHUE SBICHUS M MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS! PHEPIUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
IOPUHLMI CYNEPHO3ULMN CHJI, NPUHLIUI OTHOCUTENbHOCTU ['amuines,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsI MUMIYJbCa, 3aKOHBI OTPAKEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMsI 3aps0BOI0 U MAaCCOBOTO YHUCEII
IOpU SJAEPHBIX PEAKUMSIX, NPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €r0 MaTEMaTHUECKOE BBIPAXKECHHUE;

¢ 00BSCHATHh (DU3MUECKHE MPOLECChl U CBOICTBA T€l, B TOM YHUCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISIBIATH
PUYUHHO-CJIEICTBEHHBIEC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHIH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelIaTh pacy€THBIC 3a7a4M (OMUpPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHMI),
UCTIONB3YSl 3aKOHBI M (OPMYIIBI, CBSI3BIBAIONINE (PU3UUECKHUE BEINYMHBIL:
Ha OCHOBE aHalM3a YCJIOBMS 3aJadd 3alliChIBaThb KpPATKOE YCJIOBHE,
BBISIBJISITH HEIOCTAIOIINE UM M30BITOYHBIC JAaHHbIC, BHIOUPATh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE JJISl PEIICHUs, IPOBOAUTH Pacu€Thl U OLIEHUBAThH
PEATUCTUYHOCTH TIOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI,

e pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO PpEHINTh TPU TOMOIIU
($u3NYECKUX METO/IOB, MCIONb3Yys OMNHCAHHUE HCCIIEJOBAHMS, BbIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBUIBHOCTh IOpSAIKA
IOPOBEJCHUS  HMCCIIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTIBITOB;

e IPOBOJIUTH OTIBITHI 11O HAOIIOAEHUIO (DU3MUECKUX SBICHUHN W PU3NIECKUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HbrOTOHA, 3aKOHa COXpaHEHHUs
SHEpPruM, 3aBHUCUMOCTh IEpHOJa KOJIeOaHUH MPYXKUHHOTO MasTHUKA OT
MaccChl Tpy3a M KECTKOCTH TMPYXUHBI U HE3aBUCUMOCTHh OT aMILTUTYIbI
MalbIX  KosieOaHWH,  TPSAMOJIMHEHHOE  paclpoCTpaHEHHE  CBeTa,
pasnoKeHue OeNoro cBeTa B CIEKTP, U3YyUEHHE CBOMICTB HM300pa)keHUs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOMIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 HM30BITOUHOro Habopa
o0OpylOBaHUs, ONMCBIBATH XOJA  ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoOBaTh BHIBOJBI;

¢ IPOBOJUTH MPU HEOOXOAMMOCTH CEpPHUI0 MPSIMBIX H3MEPEHUMU, OMpeaemnsis
cCpeqHee 3HAUYeHHE H3MepsAeMOoil BelanuuHbl ((POKycHOE paccTosHue



coOuparomieid JUH3bI), OOOCHOBBIBaTH BBIOOp crmoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);

¢ IPOBOJUTH  HCCIEAOBAHUE 3aBUCHUMOCTEH  (U3NYECKUX BEIUYUH C
UCTIONIb30BaHUEM TIPSIMBIX HM3MEPEHUH (3aBUCUMOCTHh IYTH OT BPEMCHH
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadalbHOW CKOpPOCTH, IEpHOJIa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUsl CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yria
NaJcHNs): IUIAHUPOBATh HCCJICIOBAaHUE, CAMOCTOSTEIILHO COOMpPATh
YCTaHOBKY, (DUKCHUpPOBaTh pE3yNbTaThl TOJYYECHHOW 3aBUCHMOCTH
bu3MUecKuX BETUYMH B BUJEC TaOJNMIl U T'papUKOB, JI€JIaTh BBHIBOJIBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

¢ IPOBOJNTh KOCBEHHBIC W3MEPCHHS (PU3NUECKUX BEIUYHH (CpPeaHssS
CKOpPOCTb M YCKOpDEHHE Teja IpU pPaBHOYCKOPEHHOM JBHKECHHH,
YCKOpEHHE CBOOOIHOrO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIUEHT
TPEHUSI CKOJBKCHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa WU
nepuoa KojeOaHWH MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomeid JIMH3bI, PaJAUOAKTUBHBIA  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIEeys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3Ha4YCHHUE BEIMYMHBI U aHAJIM3UPOBATH MOTyUYEHHBIE PE3YNIbTAThI C YIYETOM
3aJJaHHOW TTOTPEIIHOCTH U3MEPEHUIA;

e COOJTIOZIATH TIpaBUJIa TEXHUKU OE30MaCHOCTU MpU paboTe ¢ JTabopaTOPHBIM
o00opy1I0BaHUEM;

epa3IMyaTh OCHOBHBIC TMPU3HAKK M3YYCHHBIX (PU3NYECKUX MOJETeH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, ITUIAaHETapHas MOJEJIb aroMma, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

e XapaKTEPU30BaTh MPHUHIUIBI  JCHCTBUA U3YYCHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOH Ha WX oOmHucaHus (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
IXOJIOT, OYKH, TMepHcKom, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuiabCoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (PU3WYECKUX SBICHUH MW  HEOOXOoauMble (pu3nmyeckue
3aKOHOMEPHOCTH,

¢ ICTIOJIB30BAaTh CXEMbl U CXEMATHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB
OpU PEUICHUH Y4eOHO-TIPAKTHUYECKHX 3a/1ay, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS N300paKEHH B IJIOCKOM 3epKajie U coOUparomien JuH3e;



e IPUBOAUTH IPUMEPHI (HAXOAUTH HH(POPMALIUIO O IPUMEPAX ) MPAKTHUECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUHA B IIOBCEJHEBHOM JKM3HU I
oOecnieueHuss 0e30omacHOCTH mpu  oOpalieHuu ¢ TOpubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOLLEH CpEIE;

¢ OCYIIECTBIIATh MOUCK HMHpOpMAMU  (QU3NYECKOTO  COACPKAHUA B
HuTepHeTe, caMOCTOATENBHO (GOPMYIHUPYS MOUCKOBBINA 3aMpoc, HAXOAUTh
IYTU ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

* CIIOJIB30BAaTh IPHU BBINOJIHEHUU YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3MUECKOrO0 COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHET, BiaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHBIE U YCTHBIE COOOLICHHS Ha OCHOBE
uH(pOpMAIMU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMS,
nyOJMYHO MPEJICTABIIATh PE3YIbTaThl IPOEKTHOW HIIM MCCIIE0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar u3y4aemoro pasjena (U3MKH U COINPOBOXKAAThH
BBICTYIUICHHE TMpe3eHTaluel ¢ y4€ToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METOJ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [IOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3aUMo/ielicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBineHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha NOTPYyKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ungppoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHMUECKHE KOEOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

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

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

du3uka — Hayka 0 IPUPOJIE.
SABnenus npupoasl. dusndeckue
SIBJICHUS

MeXaHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

duznyeckre BEIUIUHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢u3uka u apyrue ecrecTBeHHbIE
HayKH U3y4aroT IPUpOY.
EcrecTBEeHHOHAYYHBIN METOT
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUH C TIOMOILBIO MOAEIEN

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "l[IpoBepka
THIIOTE3bI: JTATBHOCTH TOJIETA IMapHKa,
MYIIEHHOI'O TOPU30HTAJIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 OKa3bIBAIOIIHE JUCKPETHOE CTPOECHUE bubmorexa HOK
a HUC JHCKp P https://m.edsoo.ru/ff09fe0a
BEIlECTBA
8 JIBr>KeHUE 4acTHIl BEIICCTBA bubnnorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
rasoB»
10 ArperatHble COCTOSIHUSI BEIIECTBa
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUH
BOJbI
MexaHH4UecKOe OBIKEHUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmiorexa LOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacuer myTH 1 BpeMeHU IBIKECHUSA bubmnorexa [IOK
yr p g https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3aKkoH HHEPLIUH.
15 B3aP113MOﬂeﬁCTBHe TeJ‘IpKaK MIpUYHHA bubmorexa [IOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBFKCHHS Tell
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00BbeEMa TeJla [0 €r0 IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPAOTO TEIIA»

Pemrenue 3agad mo treme "IIOTHOCTE

bu6mmoreka [IOK

18 BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicreug tein. Cria
ynpyroctu. 3akoH ['yka
Jlaboparopuas padota «3yueHue
20 3aBHUCHUMOCTH PACTSKECHHS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHITBD)
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa HOK
" " https://m.edsoo.ru/ff0al1778
3ama4 o teme "Cuiia TsKecTu
93 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnnorexa [HOK
dusnuecKre XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 Hswepettne ci. JlisamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmorexa [IOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CWJI, HallpaBJIEHHBIX
26 MO OJHOM nnpﬂii)ﬁ. ’ bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpeiicTByIOAs CHIT
97 Pemrenue 3agad mo reMme
"PaBHOelicTBYIOIIAS CHIT"
28 TpeHue CKOJIbKEHUSI U TPEHUE TTOKOSI. bubnmnoreka [JOK
Tpenue B npUpose U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopnas pabora «3yuenue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEI»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 PaBHOJCHCTBYIOIIEN CUIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['paduyueckoe n3ooOpakeHue bubnnoreka [JOK
cuny, «Cunbly, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KontponbHas paboTa mo TeMam:
«MexaHn4yeckoe IBUKEHHEY, «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduuaeckoe n3odpakeHUe CUID»,
«Cunbi»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJINYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTh

34 JaBIIEHUS ra3a oT 00bEMa bubmmorexa [TOK

’ https://m.edso0.ru/ff0a2376
TeMIIEePaTyphl
Ilepemaua maBieHHS TBEPABIMU
35 TGJ'II;I\?I/I, mjz[Kocn[MH u f")illl%aMI/I. 3aKkoH bubmorera [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U rase, bubnmnoreka [JOK
BBI3BAHHOE JIEHICTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau no teme «Jlapnenue B bu6mmorexa [IOK
JKUJIKOCTH U Ta3e. 3akoH ITackamsa» https://m.edsoo.ru/ff0a2826

38 CooOmiarommecst CoCyIbI bubmmoreka [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuorexa [JOK

39 Tunpasniieckuii npecc https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmocdepa 3emmu. [Tpuannbt
CYLIECTBOBAHHUS BO3 HOU
41 }GILH Ku 3 3 e 0CThb bubanorexa [JOK
ODOTIOTIH SEMITH. SaBHCHM https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
bu6mmoreka [IOK
42 Bec Bosnyxa. Atmoceproe nasaenue https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMOCHEPHOTO JaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
a2 BUCHMOCTS aTMOC(epHOT o bubmuorexa [JOK
JIABJICHI OT BLICOTBL Hall YPOBH https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad no reme
"ATmocdepHoe naBieHue"
efcTBHE ocC a3a Ha
- JleiicTBHE KUJAKOCTH U Ta3a H BuGmiorexa LIOK
HTOTPYYREHHOE B HIX TEIIO. https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopnas pabota «OnpeneneHue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JEWCTBYIOLIEH HA TEJIO, TOTPYKEHHOE
B JKHUJKOCTB)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«MccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTpyKEHHOM
B JKUJKOCTh YaCTH TeJIay

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBanue apeoMeTpa Win
KOHCTPYHPOBAHUE JIOAKH U
omnpezeneHue e€ rpy30noabEMHoOCTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «llnaBanue
cynoB. BoznyxomaBanuey,
«/laBieHue TBEpABIX T, KUAKOCTEH
Y Ta30B»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanunueckasi paborta

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

55

MormnocTs. EquHUIBI MOIITHOCTH

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM Mpu
HOoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Pryar.
PaBHOBecue cun Ha peiyare

57

58

KonrtponsHas pabora no teme
«JlaBrieHME TBEPBIX TN, KHUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
IpoBepoyHas pabora

PesepBHbIit ypok. Pabora ¢ Tekctamu
1o TeMe «JlaBiienue TBEPBIX TE,

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U ra3oBy» / Beepoccuiickast
poBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HMccienoBanue ycioBHi paBHOBECHS
pbIyara

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo teMe «Y CJI0BUSA
paBHOBECHSI pblUara

Koaddurment nonesnoro aeicTpust
MexaHu3ma. JlaboparopHas pabota
«3mepenue KII/ nakinonHoi
IJIOCKOCTH

Pemenue 3agau mo teme "Padorta,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas SHEpIusl.
Kunernueckas u noTeHuuanbHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT IO TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
WU3MEHEHNS KHHETUYECKON U
MIOTEHLIMAJIbHON YHEPTUU IIPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4360

67

PesepBubIii ypok. Pabora ¢ Tekctamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0adee6

68

PesepBHbIii ypok. Pabora ¢ TekcTamu
no teme "Pabora. MoImHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X ONBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKECHHI
MOJICKYJSIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaTue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIepaTypsl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnoreka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHHS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBICHUS

19 JlabopaTtopHas pabota "Onpenenenue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs M KOHJICHCAIUH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCUTENIHOM BJIAXXKHOCTU BO3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/yXa

[TpuHIMIBI PaOOTHI TETLIOBBIX

nsurareneif. [lapoBast TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMH BeniecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexkTpudeckux 3apsaoB.
33 OnemeHTapHbii 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiecTBoBanus. ICTOUHUKH bubnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B MeTaJlIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue u peryiupoBaHuie CUJIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa 11 yyacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
ATA P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta u MOIITHOCTH ANEKTPUIECKOTO bubnnoreka [HOK
ToKka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60prl u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 3IIEKTPUUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
54 ITocTosIHHEIE MAaTHUTEI, UX
B3aUMOJECHCTBUE
VYpok-uccnenosanue "M3yuenue bubnnoreka [JOK
55 o "
MOJIEH ITOCTOSHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE I10J1e
56 3eMJIH U €ro 3HaYeHue ISl )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIeKTpUIECKHUE 3apAab.
57 3apsHKEeHHBIE TeJl:a U UX ’ bubmmorexa LHOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIN
ANEKTPUYECKUN TOK"
KonTponbHas pabota mo Teme
"DHIEeKTPUUECKHE 3aPsIIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE Tella U UX

B3auMozeucTBuUsA. [10CTOSHHBIN
anekTpuueckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIil ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIEKTPUIECKOTO TOKa MarHuTHOE
T10JI€ KaTYyIIKU C TOKOM

[IpuMeHeHne PIEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"N3yueHue neicTBUsI MArHUTHOTO
TOJIs1 HA MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
JIEKTpOBUraTeseil B TEeXHUYECKUX
YCTPOMCTBAxX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue 1 u3ydeHue
paboTHI AJIEKTpoaABUTATENS "

OmnsiTel Dapanes. 3akoH
NEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

Onekrporeneparop. CriocoOb!
MOJTYYCHHUS DIICKTPUUCCKOU DHEPTHUH.
DJEKTPOCTAHIIMK Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPTUU

[ToaroroBka K KOHTPOIBHOU paboTe
10 TeMe "DIJIEKTPUUECKHE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KouTponbhas pabota no teme

66 "JIeKTPUUECKHUE U MAaTHUTHBIE 1 bubmorexa LOK
P | https://m.edsoo.ru/ff0ach14

SIBJICHHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnmoreka [JOK

67 1
o Teme "TenoBrie ABICHNAS" https://m.edsoo.ru/ff0acc5e

68 PesepBHblit ypok. Pabota ¢ Tekctamu 1
1o Teme "MaruuTHbIe IBJICHUS"

OBHIEE KOJIMYECTBO YACOB I10
- 68 14.5

[NPOTPAMME



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

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂnﬁ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHast 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agad mo treme "Cuia
24 TSKECTH U 3aKOH BCEMHUPHOI'O bubmmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPHOTO TENA C bubmorexa OK
N o P https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHONW OChIO BPAILICHHUS.
MowmeHT cunsl. LleHTp TskecTH
PaBHOBeCcue MaTepHaIbHOW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOW OChIO BPAILICHHUS.
MowmenT cuisl. LienTp TsokecTn
28 Pemenue 3agau mo teme "MoOMEHT bubnmnorexa LIOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHn4ecKoe ABIKCHUE bubmorexa HOK
. ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten"
KonTponbHas paborta o reme
30 "MCXIZIHI/I‘ICCK(I))G JIBIDKCHUC bubmorexa [TOK
N ) ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
31 Nmnynee Tena. Umnynbe cuiibl. 3aKoH bubmuorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIpyroe B3aMMO/ICHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrenne 3agau mo reme "3akou

bubnmoreka [IOK

32 COXpaHEHUs UMITYJIbca" https://m.edsoo.ru/ffob096¢c
33 Ypok-koHpepenius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/ffOb0ag4
PaboTa critbl TSKECTH, CHITBI bubnnorexa [IOK
35
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAILHOM MOBEPXHOCTH
37 CBs13b SHEpTUH U pabOTHI.
[ToTenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka [HOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MeXaHUKe
40 Jlaboparopnast padota «3yuenue bubnnorexa [JOK
3aKOHA COXPAaHEHUs YHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBMIKEHUE U €r0 but6mmoreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil 1 py>KUHHBIA

MasaATHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHuii OT KECTKOCTH
MIPYXUHBI U MAcChl Tpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ffOb197a

45

46

47

48

IIpeBpalienue 3Hepruu npu
MEXAaHUYECKUX KOJIeOaHUsIX

JlabopaTopHas pabora «OnpeneneHue
94acTOTHI U TIEpUOJIa KOJIeOaHM
MPYKUHHOTO MasiTHUKa)

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KOJIeOaHMIt
rpy3a, OJBEIICHHOTO K HUTH, OT
MAaccChl Ipy3a»

Mexauunueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomosbHbIC 1
MOTNIEPEYHBIE BOJIHBI

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

bubnnorexa [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEJIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

54

VYpok-koupepenius "YIbpTpa3zByK U
nH(}pa3ByK B IpUPOJIEe U TEXHUKE"

IloaroroBka k KOHTpOJ'IBHOﬁ pa60Te je(e]

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bu6nunorexa LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KojieO0aHust U BOJIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

55 "3akoHbl coxpaHeHus. Mexanndyeckue
KoJieOaHHS U BOJHBI"
DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
VYpoxk-koupepenuus "Llkana
3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
58
Hcnosb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /111 COTOBOM CBSI3H"
Vpok-uccnenosanue "MU3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBI0 MOOMITBHOTO TesedoHa
Pemenue 3aa4 Ha onpeseneHue
60 Y4acTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOJIII{)OEHG CBOMCTBa brbmmorexa LTOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETA. 3aTMCHHUS bubmorexa LHOK
pacnpoctp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKoH OTpa)KeHUs CBeTa. 3epKala.
63 Pemenwue 3a1a4 Ha IpUMEHEHHE bubmmorexa [JOK
A p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 IIpenomiienune cBeta. 3aKkoH bubmuoteka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpECIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

bub6nmmoreka [IOK

65 Hcnonb30BaHKe MOIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3cse
OTPaKCHUS B ONITHYECKUX CBETOBOIAX
JlabGopaTopHas padora "HccienoBanue
66 3aBHCHMOCTH YIJia IPeIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJieHus Ha
rpanuue "Bo3yx-crekno""
Ypok-konpepenuus "Mcnoas3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTrueckast cuiia JMH3bI https://m.edsoo.ru/fOb32c
. bubnuoreka [{OK
69 [TocTpoenue n3o00pakeHUI B JIMH3aX https://m.edsoo.ru/ffob4dda
Jlaboparopnas pabota "OnpeneneHue
70 (I)OKyEHOFE paCCpTO}IHI/I}I " OII)ITquCKOﬁ bubmmorexa LIOK
N https://m.edsoo.ru/ff0b4206
CHJIBI coOMparomeit JINH3b1"
7 Ypok-koupepeniusa "OnTuyeckue bubmuoreka [{OK
JIMH30BbIe MPUOOpHI" https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak ontuueckas cucrema. 3peHue bubmorexa LOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenus "JlepexTs
3penus. Kak coxpanuts 3penue”
Pasnoxxenue 6emoro ceera B CIIEKTp.
72 OmeiTel Herorona. Crnoxkenue bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [ucnepcus
CBETa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

Jlaboparopnas pabota "OnbITHI 1O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

bubnunoreka LIOK

75
BOCUPHATHIO LIBET4 [IPEAMETOB TpH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopnaa u ruranerapHas bubnnorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue 1 oriomeHue cBera
79 atoMoM. KBauTtsl. JIuneliuarsie bubmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-nipaktukyMm "Habmrogenue bubnnorexa [JOK
CIEKTPOB HUCITyCKaHUs" https://m.edso0.ru/ff0c1550
81 PamnoakTHBHOCTE U €€ BHJIBI brbmmorexa [TOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnorexa [JOK
82
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubnmnoreka HOK
N3otomnsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorexa [IOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
Ypoxk-koH(pepenus "PaqnoakTuBHbIE
P Gep A but6mmoreka [IOK
86 U3JIy4EHUs B IPUPOJIE, MEIULIMHE,

TexHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

87

SAnepHble peakuu. 3aKOHbBI
COXpPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUu

Pemenue 3agau no reme "AnepHeie
peakuuu"

Peakiunu cunTe3a u aeneHusd saep.
Ucrounuku sHeprun CosiHIa U 3BE31T

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3TyUYEHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsic siBieHns"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"IJIeKTPOMarHuTHOE TIOJIE.
DNeKTPOMarHUTHBHIE BOJTHBI.
KBanToBnle sBiaeHus"

IToBTOpenue, o0o0IeHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3anmopeiicteue ten"

IToBTropenue, o6o0menue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6o0menue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYeCTBEHHBIX 3a7a4 110
teme "KIIJ] TennoBeIX apurareici'

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, o6o0menue. Pemenue

bu6nmoreka [IOK
97 pacyYETHBIX U KQUECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTtaHOBOK"
[ToBTOpEeHME, 0000IIECHNE.
98 JlabopaTopHbIe PabOTHI IO KYPC 1 1 bubnnorexa LHOK
" patop P | pey https://m.edso0.ru/ff0c2¢52
CBeTOBLIE SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmiorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHHUS B MEXaHHUKE
[ToBTropenue, 0600menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTrOopenue, 0600menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnmorexa [TOK
| https://m.edsoo.ru/ff0c3044
SABJICHUS
IToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
snepHast pusuka"
OBILIEE KOJIMYECTBO HACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs

11

HCIOJIb30BaTh U3YYCHHBIC ITIOHATUS

1.2

13

pas3iindaTtb ABJICHHA 110 OIMMCAHUIO HMX XaPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacro3HaBaTh TPOSIBICHHE W3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3UYECKue sSBICHHUS B MPUPOJE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (hU3MUECKUe SIBJICHUS,
UCHONB3YS (U3MYECKHE BEIUYMHBI, NpPU ONUCAHUM TMPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, WX
0003HaYeHHS U €UHUIBI PU3NYECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3WUYECKUE SBICHUS W TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa © 3allMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TMPOIECCHl U CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBISBIATh MPUYMHHO-CIEJACTBEHHBIE CBS3H, CTPOHTH
o0bsicHeHMEe W3 | — 2 JOrMyYeckWx IaroB ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMECPHOCTH

1.7

pemaTth pacuéTHble 3amaud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMybl, CBsI3bIBaIOIINE (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJaud  3alUChIBaTh KPATKOE YCJIOBUE, TMOJCTABISTH
buznyeckue BeIMYUHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPAaBOYHBIC JaHHBIC, HCOOXOAUMBIC Il PEIICHUS 3a]a4, OIICHUBATH

PEATUCTUYHOCTH MOJTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢U3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETHPOBATh TOJYYEHHBI pE3yIbTaT, HAXOAWUTh OIIUOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOAEHUI0 (UINYECKUX SBICHUA WIH
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OAHOM  (hu3HyecKoi
BEJIMYUHBl OT JIPYyrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOTO MCCIIEIOBaHUSA, COOMpPATh
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3UUECKUX
BEJIMYMH B BUJI€ MPEIJIOKEHHBIX TaOIUIl U TPapUKOB, A€JIaTh BbIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKHX BEIMYUH, CIEIys
MPeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

VKa3plBaTh MPHUHIMIBI  JCHCTBUS TPUOOPOB W TEXHHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh MPHUHLMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbI0 HMX OMHCAHMUA,
UCIONB3YSl 3HAHUS O CBOMCTBAX  (U3MYECKUX SBJICHUN U

HeoOXouMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPHUMEPHl (HaXOauTh HWH(MOpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCEIHEBHOM
KM3HH I oOecriedeHus: 0e30MacHOCTH Tpu  OoOpamieHuu ¢
npruOoOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHECHHS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHUS B OKp}I)KaIOH_Ieﬁ cpenc

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHpopManuu B ceTd VHTepHET B
COOTBETCTBUM C 3a/laHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICTISITE  MHPOPMAIMIO, KOTOPAsi SBIISCTCS NPOTHBOPSUMBOWU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

UCII0JIb30BaTh pu BBITIOJIHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPAaBOYHBIE MaTepHalbl, pecypcbl ceTd VIHTepHeT, BIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIe MyOIUYHO JIelaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax TMPOEKTOB WM Y4YEOHBIX HCCIEIOBAaHUM, TPU HTOM
IPaMOTHO UCHOJIb30BaTh W3YYEHHBI NOHATUHHBIN anmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE NTPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa Z[eﬁCTBHfI, aICKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC B3aHMOHeﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOII MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIBb30BaTh IIOHATHUA

1.2

pa3jinydaTthb SBJICHUA IO OMHCAHUIO HUX XaApPAaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SBJICHUE

13

14

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) GUZUUECKUX SIBJICHUN

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaThb  (PU3MYECKUII  CMBICA  MCIONB3YEMBIX  BEJIWYHH,
0003HaueHMsI M €AUHULIB! (PU3NUYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (HU3WYECKYI0 BEIMYMHY C JPYTUMH
BEIMYMHAMH, CTPOUTb  TIpaUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SIBJICHUS W TIPOIICCCHI,
WCIIOJIb3ysl HW3YyYECHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyIUPOBKY 3aKOHa H  3allMCHIBaTh €ro  MaTeMaTU4YecKoe

BBIPA’)XCHUC

1.6

1.7

1.8

O0BACHATH (PU3MUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JOrMYecKUX IIaroB ¢ Momompio 1 — 2 u3yuyeHHBIX CBOICTBa

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3alIMCHIBATh KPATKOE YCIOBUE, BBIABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMPaTh 3aKOHBI U  (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
NOJy4YeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3MUEeCKUX METOJIOB, UCTIOJb3Ys ONUCAHUE UCCIIEOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOIBI

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3MYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSEMBIC

OpPEANONOKEeHUsl, CcoOUpaTb  yCTAaHOBKY M3  HIPEIJIOKEHHOTO




000pyIOBaHUs, OMUCHIBATH X0/ OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATH IPSAMBIE HM3MEPEHUSA C UCIOJIb30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHUE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAaHUPOBaTh MCCJIEIOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, Ccienysd  MNpeIOKEHHOMY  IUIaHy, (DUKCHPOBATh
pe3yiabTaThl MOJYYEHHOM 3aBHCHMOCTH B BMJE TaOMUL] U TpaUKOB,

ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHHUA

MMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCJINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa HUX ONMUCAHUSA, HMCIOJb3Ys
3HaHUS O CBOMCTBaX (U3UYECKUX SBJICHUA U HEOOXOJMMBbIE

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHMYHBIM PUCYHKAM, COCTaBIIATH CXEMBI
DIIEKTPUUYECKUX IeTeld C TOCIeAOBAaTeIbHBIM U MapaUIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas yCJIOBHble 0003HaueHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAaKTUYECKOTI0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM 1711 oOecriedeHHs O€30MacHOCTH TMpU  OOpalieHuud ¢
npubopaMy U TEXHUYECKHMMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HMUECKOTO COAECPKAHUS B CETH
WMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEZOCTOBEPHOM

1.18

UCIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJISPHYIO JUTEpaTypy (GU3MUECKOTO COJAEP)KAaHUS, CIPaBOUYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, nmpeoOpa3zoBaHus MHGOPMALUU U3 OJHOMI

3HAKOBOM CUCTEMBI B IPYT'yIO

CO03/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISITh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbLCKOW JEATEIBHOCTH, MPU OTOM
IPaMOTHO HCIIOJIB30BaTh W3Y4YEHHBIM NOHATHUMHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUIN (PU3NUECKUX
IIPOLIECCOB PACHPENENiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAWTh 32 BBINOJHEHUEM IUIaHA
JEUCTBUA W  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ] B JEATENbHOCTb TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIL  TOTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3YYEHHBIE IOHATHS

pasiuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JAHHOE (PU3NUYECKOE SBJICHUE
pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (DU3UUYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4ucie (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a7jauy B YUeOHYIO, BBILACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUN

14

OMHCHIBATh H3YYCHHBIE CBOHCTBA Ten U (DU3MYECKHE SBICHHUS,
UCTIONB3ysl (U3NYECKHE BEIMYMHBI, TPH OMHCAHWU TPABUIBHO
TPaKTOBaTh  (U3MYECKUH  CMBICT  HUCIOJB3yeMBIX  BEJIMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYUH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIIME JIaHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTUMH




1.5

BEJIMYMHAMHU, CTPOUTh TpauKu  HM3y4YEHHBIX  3aBUCUMOCTEU

(GUBHYECKUX BEIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIHMPOBKY 3aKOHAa W 3alHChIBATh €r0  MaTeMaTU4YeCKOe

BBIPpA)KCHUEC

1.6

OOBACHATH (PU3NYECKHUE MPOIIECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOMTH OOBSICHEHHE U3 2
— 3 JOTMYECKHX IIaroB C IMOMOIIBI0 2 — 3 W3y4eHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX HBJIGHI/Iﬁ, (1)I/I3I/I‘IGCKI/IX 3daKOHa WJIM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3a7auu (omMparouiyecs Ha cuctemy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIOIINC
dbusznyecKkue BETUYMHBI: Ha OCHOBE aHalu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABIATH HEAOCTAIOIIME WM
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOJIUTh PacyYEThl U OLICHUBATh PEATUCTUYHOCTD

MOJIYYCHHOI'O 3HAaUCHUA (I)HSH‘ICCKOﬁ BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpPU HMOMOIIU
(bu3MYECKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIACIAThH
MIPOBEPSEMOE NPEIIIOIOKEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIENOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUI0 (U3WYCCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIHHO COOMpAaTh YCTAHOBKY U3
n30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, POPMYIUPOBATH BBIBOBI

1.10

IPOBOJIUTH MpPH HEOOXOAMMOCTH CEpUI0 TMpPSIMBIX H3MEPEHUH,
ompenensis CpeaHee 3HAYCHHE H3MEpsieMOM BeTWYHHBI ((POKyCHOE
paccTosHue coOuparomeil JUH3bI), 000CHOBBIBATH BBHIOOP crocola

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

1.11

MPOBOANTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUMU: IIaHUPOBATH HCCIEIOBAHHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DPUKCHUpPOBaTH pe3yJIbTATh

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHUIC Ta6JII/IL[I/I




rpaduKoB, nenaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CleNys IPEII0KEHHOW HHCTPYKIINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIYYCHHBIC

PEe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a0opaToOpHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIE MPHU3HAKH W3YYEHHBIX (PH3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O AJ1pa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX ONUCAHHUSA, HUCIOJIb3Ys
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBJICHHA H HEOOXOIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIs OCTPOEHUSI N300pakeHUHN B MIOCKOM

3epKaie ¥ coOuparomiei IMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHNS (PU3NYECKUX 3HAHUH B MOBCETHEBHOM
KHU3HM Juid  o0ecriedeHuss O€30macHOCTH TNpU  OoOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAHEHHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK HH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
NHTepHeT, caMOCTOSTENBHO (QOPMYIHpYys TOWUCKOBBIA  3ampoc,
HAaXOOUTh NYTU  ONPEHECIEHUS]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh TMPH  BBIMOTHEHWH YYE€OHBIX 3aJlaHUil  Hay4dHO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cethu  HHTEpHET; BAaAeTh OPUEMAMH

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl HHGOPMAIIMU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHbIE COOOIIEHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIBKUX HCTOYHUKOB (PU3UIECKOTO
coJiepkKaHus, MyOJIMYHO MPEACTABIATh PE3yJIbTaThl NMPOEKTHOW HIIN
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUHHBIN anmapaT U3y4aeMoro paszaesna
(GU3UKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAllEed ¢ y4ETOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIaJ] B JESATENbHOCTh TPYIIBL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIEeMEHTA
®U3BUKA U EE POJIb B IIOSHAHNU OKPYXKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®duzuka — Hayka O TMpUpoAe. SIBICHHS TPUPOJIBI.
1.1 duznyeckue  ABJIICHHSA. MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHue  pu3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECTGCTBGHHOHayLIHHﬁ MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/IC,
13 MMOCTaAaHOBKAa HAYYHOI'O BOITPOCA, BBIABHUIKCHUC T'HIIOTE3,
1 9KCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEel

[TpakTyeckue paboOTHI:

###Par##113mepenne paccTosiHUI.

#HiHPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

#HH#Par###Onpenenenue pa3MepoB MajbIX TeEIl.

#H##Par###I3mepenue  TemmepaTypbl NpPU  TIOMOIIH

KUAKOCTHOI'O TCPMOMCETPA U JaTUUKaA TCMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEIIIECTBA

H#HH#Par###CTpoeHune BelecTBa: aTOMbl M MOJIEKYJIBbI, UX
2.1 pazMepbl.  OmbITHI,  JTOKa3bIBAIOLIUME  JAMCKPETHOE

CTPOCHUC BCUICCTBA

2 #iH#Par#H#]smokenne  wactuy  BemectBa.  CBA3b
2.2 CKOPOCTH  JBWDKEHHS  YacTUIl C  TEeMIIepaTypoH.

BbpoyHoBckoe nBmxenue, auddysus

23 B3anmoneiicTBre 4acTUI BELIECTBA: IPUTSIKEHUE U
OTTAJIKUBaHUE




#H##Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anMocBsI3p MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSHUSX U UX aTOMHO-MOJIEKYJISIPHBIM
CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrdeckue padOTHI:
#H#Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
HCIonb30BaHueM (pororpadmii).

2.6 #HHHPar###OneiTel 10 HAOJMIONEHUIO  TEIJIOBOIO

pacuIMpeHusi ra3oB.
HHHPar###ONBITEL 10 OOHAPYKCHUIO JCHCTBUS CHII

MOJICKYJISIPHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBUKECHHE
H#H#HPar###CropocTb. Cpennsis CKOPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUU. Pacuér myTtu U BpeMeHu
JBUKCHUS
SIBnenue uHepuuu. 3akoH MHepuMH. B3ammoneinctBue
3.3 TeJ KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
34 #e#Par###InotHocTe BemecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BbEMA BelllecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TEI
36 Cuna ympyroctd u 3akoH ['yka. M3Mmepenue cuibl ¢
' MIOMOUIbIO JUHAMOMETpA
37 ###Par#H#Bnenne TaroreHus u cuia Tsokectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
35 Cuna tpenus. TpeHue CKOJIBKEHUS U TPEHHUE IOKOSL.
' Tpenue B mpupoie U TEXHUKE
39 #H##Par###Cnoxenne CuJl, HaMpaBJICHHBIX IO OIHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHnue CKOPOCTH PABHOMEPHOIO  JIBHKEHUS
(mapuka B JKHUJKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmiIs u Tak jganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapukKa T0
HAKJIOHHON  1uiockocTH. OmpeneneHue  IMIOTHOCTH
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus: (aeopmaliiu) mpy>KUHbI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOILIUE
3aBHCHMOCTH CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPUKACAIOLIMXCS TIOBEPXHOCTEH

®u3ndeCcKre SIBICHUS B mpupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHBOM npupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHuYecKre yCTpOMCTBA: TMHAMOMETP, MOAIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

1 YBEIUYCHUS TaBJICHUS
42 JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TeMIIepaTyphbl
43 [Tepenaua naBneHus TBEPABIMU TEIAMH, KUJIKOCTAMHU U
' razamu. 3akoH [lackamns. [THeBMaTndyeckne MammHbI
3aBUCUMOCTh  JIaBJICHHUS OKUJIKOCTH OT TJIyOWHBI
4.4 I'unpocraTudeckuii mapagokc. CooOIIamuecs: CoOCy/Ibl.
['mapaBiamyecKkie MeXaHu3MBbI
AtMocdepa 3emnu u armocdepHoe naBienue. [Ipuannbl
A5 CYIIECTBOBaHMs BO3AYHIIHOM 00o0j04uku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBJICHUS OT
BBICOTHI HaJ] YPOBHEM MOps
46 U3mepenne armocdepHoro npasneHus. [lpubopsl ans
' U3MepeHus: aTMOC(epHOro aBiIeHus
JleficTBHe KUAKOCTM M Tra3a Ha IOIPY:KEHHOE B HUX
4.7 Teno. BelTamkuBaromas (apXxuMmenoBa) cuila. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue




4.9

[TpakTrueckue pabOTHI:

UccrenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpYy:KEHHONH B JKHUIKOCTH YacTH TeJja.
OmnpeneneHne BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  KuAKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIENH CHUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHh  BBITAJIKUBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TEJIO B >KUJIKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT IUNIOTHOCTH
JKUJKOCTH. KonctpyupoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHME  JIOJAKA W ONpEHeIICHHE €€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUS B IPUPOJE: BIIASIHUE
aTMoc(hepHOro aBJICHUS Ha KUBOW OpPraHU3M, TUTABAHUC

pBIO

411

TexHUYECKHUE YCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanuveckas MOITHOCTb
53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' 10ckocTh. [IpaBusio paBHOBecHs pblyara
5.4 [IpumeHeHue mpaBuia paBHOBECHUS pbldyara K OJIOKYy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 I0JIE3HOTO NeCcTBUS MEXaHU3MOB. ITpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
o.7 Kunernueckas sHeprus
58 [TonHass mexaHudeckas SHEprusl. 3aKOH W3MEHEHUs U
' COXPAHEHHUsI MEXaHUYECKOW SHEPTUH
5.9 [TpakTrueckue paboTHI:




###Par###Onpeneneaue pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEPHOM JBW)KEHHM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccnenoBaHnue yciaoBHM  paBHOBeCHs
ppiuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHEPIrun

®du3nyeckue SABJICHUS B npupoaec: pblHaru B TEIC

5.10
YeJoBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABUXKHBIA H
511 HETOJABMKHBIM OJIOKH, HaKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHHSI ~ MOJEKYJISIPHO-KHUHETHYECKON
6.1 TEOpUM CTPOEHHUs BemlectBa. Macca u  pa3mepsl
' MoJieKys.  OmBITBI,  TOATBEP)KIAIOIINE  OCHOBHEIC
MTOJIOKEHHST MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TEJ
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYISIPHOKHHETHYECKON
TEOPHH
6.4 CMaunBaHUWe W KalTWLUISIPHBIC STBICHUS
6.5 TemoBoe paciiupeHue u cxxaTtue
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. CriocoObl U3MEHEHHsI BHYTPEHHEH
' SHEPIuu: Terionepeada U CopepiieHue padoThl
6.8 Bunsl Tennonepenauu: TEIONPOBOJHOCTh, KOHBEKIUS,




U3IIy4YeHHUE

KomuuectBO  TEIIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BELIECTBA
TemnmooOMeH ©  TemyoBoe paBHOBecHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTAIUNTMYECKUX BEILIECTB.
. VY enpHas TEmaoTa NniaBJICHUs
[Tapoobpa3zoBanue u  koHaeHcauus. Mcmapenue.
6.10 Kunenne. VYnenpHass  Temora  mapooOpa3OBaHUS.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TeraoBble ABUTaTeNd U 3alluTa
OKpY’Karolllel cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
poueccax
[IpakTudeckue pabOTHI:
#HHPar##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
#AHPar#H##OnbITEI 1O  BBIPALIMBAHUIO  KPHCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
#A#H#Par#H##OnBITEL 0 HAONIOACHHWIO  TEIMJIOBOTO
6.17 pacIIMpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

#H##Par###Onpenenenue NaBleHUs] BO3AyXa B OayuioHe
IITIPHUTIA.

H#HHH#Par#H##OnbITEI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH
JABJICHUS BO3[yXa OT €ro oO0bEéMa W HArpPEeBaHHS WU
OXJIQKICHHUSI.

#H##Par#H##1IpoBepka TUNOTE3bl JTUHEHHON 3aBUCHUMOCTHU

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPUYECKON




6.18

TpyOKe OT TeMIepaTyphl.

#H##Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPrUU Tejla B pe3yjbTaTe TeIulonepenauu U padoThl
BHEIITHUX CHIL.

###Par###lccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMEIIMBAHUU XOJIOIHOM U TOpsiueld BOABI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTEHI,
MOJYYEHHOTO BOJOW TMpHU TEIJIO00OMEHE C HarpeTbiM
METAJLTUICCKUM IHITUHIPOM.

#H##Par###OnpenencHue yIeJIbHOU TEIUIOEMKOCTH
BEIIECTBA.

#HH#Par###lccnenoBanue mpoiecca UCIapeHus.
###Par#H##OnpeneneHue OTHOCUTENIBHOM  BJIaKHOCTH
BO3/yXa.

###Par#H#Onpenenenue yneabHOW TEIUIOTHI IJIaBJICHUS

Jbaa.

Ouznyeckue SABICHHUS B MPHUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KalWULSIPHBIE SBIEHUS B MPHUPOJE,
KpHUCTaJUTBI B Tipupoae, u3nydeHne CoHIa, 3aMep3aHne
BOJI0OEMOB, MOPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KalWUISPBL, IPUMEPHI
HCIIONB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYMK TEMIIEpAaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBbI, NCHUXPOMETp, MapoBas TypOuHA,

ABUTATCJIb BHYTPECHHECTO CTrOPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsiioB
B3aumoneiictBue 3apsokeHHbIX  Tenl.  3akoH Kysona

7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TE OT
BEJIMUYMHBI 3aps10B U PACCTOSHUS MEXTy TEJIaMH)

23 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

noss. lIpyHOUD Cyneprno3unuu 3JIEKTPUYECKUX I0JIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEeMEHTapHbIN

7.4 anekTpuyeckuit 3apana. Ctpoenue aroma. IlpoBonHuku n
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
- DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. ICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus ANEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
- Onektpuueckass nenb. Cuna TokKa. OJIEKTPUYECKOE
' HaIpsDKEHUE
29 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTPOTHUBIICHUE BEIIECTBA
7.10 3akoH OMa aJ1s1 yyacTKa Lenu
[TocnenoBarenbHOE W THapalIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
213 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKoe 3aMbikanme
[TocrossHHbIE MarHuTHl. B3auMoneicTBUE MOCTOSHHBIX
7.14
MarHuTOB
MaruuTtHOoe mone. MarHuTHoe Tone 3eMiid M €ro
7.15
3HaYeHHe IS )KU3HU Ha 3eMIie
216 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHMUTHOrO TOJiE Ha MPOBOJHUK C TOKOM.
217 DNeKTpoABUTaTeNlb MOCTOSSHHOTO TOKa. VMcmonp3oBaHue
' BJIEKTPOJIBUTATENIC B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 Omnbitel @apanges.  SBaeHue  JIEKTPOMArHUTHOM




naaykuuu. [Ipasumno Jlenna

DNEeKTpOTreHepaTop. CriocoOsr MOJIy4EHUS
7.19 3JIEKTPUYECKON SHEPrumu. DNeKTPOCTaHIUU Ha

BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO JIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU COTIPUKOCHOBEHUH.

UccnenoBanme pAelcTBUS DJIEKTPUUECKOTO IIOJIsA  HA

MIPOBOHHUKY ¥ TUIICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON LIETH

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAIPSHKCHHUSI.

HccnemoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3UCTOP, OT COMPOTUBJICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOIIINE 3aBUCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/IN MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia Asi CHJIbl TOKa MpPU MapaieIbHOM
COeMHEHUN  pe3ucTopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HAYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  JJIGKTPUYECKOIO  TOKa,
BBIIIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYHIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJI narpesarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSl TMOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO IOJI MOCTOSIHHBIX MArHUTOB IPU
uxX OoO0beAMHEHUM U  pasfencHuu. VccremoBaHue
JENCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B33.PIMOI[€I>'ICTBI/I$I KaTylIKu ¢ TOKOM W MarHuTa OT CHJIbL
TOKa MW HaAIpaBJICHUA TOKa B KaTYHIKC. HBy‘IeHI/IC

I[CP'ICTBPISI MArduTHOrO II0JII Ha HPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KII
3JEKTPOJIBUTAaTEIbHON  YCTAHOBKH. OnbIThI o

HUCCICOOBAaHUIO ABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIIeIOBAaHUE M3MCHEHHN 3HAa4YeHUS U HaIrpaBJICHUA

HHAYKIOIUMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TIOJISA AJIs )KM3HU Ha 3emJie, MOJIsIpHOe

CHAHUC

TexHuueckue ycTpoMcTBa: 3JIEKTPOCKON, aMmIepMeTp,
BOJITMETP, PEOCTAT, CUETUUK DJIEKTPUUECKON DHEPIUH,
AJEKTPOOCBETUTENbHBIE  IPUOOpBI,  HarpeBaTeIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMArHUT, DJIEKTPOJIBUraTEllb

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Konx anemenrta [IpoBepsiemble 27IEMEHTHI COAEPIKAHMS
paznena
MEXAHUWYECKUE SABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
8.1 Cucrema orcuéra
g 8.2 OTHOCHUTEIFHOCTh MEXAHUYECKOTO JIBIKEHUS
8.3 PaBHOMEpHOE TPSIMOJIMHEHOE JBUKEHNE
#H##Par###HepaBHOMEpHOE TIPSIMOJIMHEMHOE JBHKEHUE.
8.4 CpenHsis 1 MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPpaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHENHOE

8.5
JIBUKCHHEC
8.6 ###Par###Crobonnoe nagenue. OnwiTel ["anumnes
H#HH##Par####PaBHoMEpHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 Ilepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPCHHE
8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Hetotona
8.10 Tpernii 3akon HeroToHa
8.11 #A##Par###1 [puHIun Cyneprno3uiuy CU
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Par###Cuna TpeHus: cuia TPEHUS CKOJBXCHHUS,
813 CWJIa TPCHHUS MTOKOS, IPYTHE BUJIBI TPCHHS
#HH#Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
514 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO MaeHUS
815 JBuxenne  muaHer  Bokpyr  Comnma.  IlepBas
' KocMHu4eckasi CkopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
#H##Par###PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHOU
847 ocbio BpatieHus. MomeHT cudbl. LleHTp Tspkectn
8.18 Nmnynse Tena. U3menenne ummnynbca. IMIynbe cuisl
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 H#H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunyeckas paboTa U MOIITHOCTD
PabGora cumn TsbkectH, ynpyroctd, TpeHus. CBs3b
8.22 SHEPTUU U PaboThI
893 [loTennmanpHas dSHeprus Tena, MOMHATOTO  HAJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTentuanpHas YHEPTUS CKATOUN MPYKUHBI
#i##Par###Kunernueckas  sHeprus.  Teopema o
8.5 KUHETHUYECKON SHEPrUn
8.26 #H#H#Par###3akoH coxpaHeHUs: MEXaHUYECKOM SHEeprun




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue CpeaHE CKOPOCTH CKOJBKCHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TMJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0e3 HaualbHOU CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PaBHOYCKOPEHHOM
JIBUKEHUH O€3 HadallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaK psA HEYETHBIX YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJBl HOpPMalbHOTO JdaBieHusa. OrmnpenencHue
kodddunmenTa TpeHHS CKoJbxkeHUs. OnpenencHue
*ECTKOCTU TpyKuHBL. OmpeneneHue padOThl CHIIBI
TPEHHsSI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla IO
TOpPU30HTAILHOU MoBepXHOCTU. OmnpexaeneHue pabdoThI
CUIBI  yOPYrOCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BAaHUEM  HEMOJBMKHOTO U MOJBUKHOTO

0JIOKOB

®u3NYeCKUe SIBJICHUS B MPUPOJAE: MPUIUBBI U OTJIMBBI,
nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JTATYUKH

TIOJIOKCHHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nuxkenne. OCHOBHBIE XapaKTEPUCTUKU

> KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 Maremarnueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenue sHepruu npu KosaedaTeabHOM ABHKEHUN
0.3 3aryxatomue KosieOaHus. BbeIHYXIeHHBIE KOJaeOaHwUs.
' Pes3onanc
Mexannueckre BosIHbI. CBOMCTBA MEXaHUYECKUX BOJIH.
9.4 IIpononbHBIE W NONEpeYHbIE BOJHBI. J[nMHA BOJIHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKHE BOJTHBI

9.5 3ByK. [ poMKOCTb 1 BbICOTa 3ByKa. OTpakeHHUE 3ByKa
9.6 HNudpa3Byk u yibpTpa3ByK
[IpakTuueckue paboOTHI:
Omnpenenenue 4acToThl W Iepuoja  KosebaHui
MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHnne 4YacTOTBl M THepuoAa  KoyeOaHWit
MPYXUHHOTO MasiTHUKA
0.7 HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoia  KoJjieOaHWi
MPYKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBHCHUMOCTH nepuojia KoseOaHuit rpysa,
MOJIBEILIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTHU
pyXuHBL. M3MepeHne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBJICHUS B MPHUPOJE: BOCIHPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHUYECKHE BOJIHBI,
I[yHAMH, X0
9.9 TexHuyeckue YCTpOMCTBA: 3XOJOT, UCIOIH30BAHUE

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBoiicTBa 371EKTPOMAarHUTHBIX BOJH

10.2 [IIkana 31€KTPOMarHUTHBIX BOJIH

10.3 OnexkTpoMariuTHas npupoja ceera. CKOPOCTh CBETa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JEeHCTBHE BHUJIUMOTO, yIbTpadrOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

106 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBS3U
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CBETOBbBIE ABJIEHHA

11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsimonuHeitHOE pacpocTpaHeHue CBeTa
Otpaxenue cBera. [1nockoe 3epkano. 3aKOH OTpakKeHUs
11.3
cBeTa
114 [Ipenomsienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 JIunza. Xop jtyyen B IMH3e
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA W
' TeJecKoIa
117 I'maz kak omnrtuyeckas cucremMa. bauzopykocts u
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue cieKTpaiabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
#H##Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUs CBETOBOTO Jy4a OT yIJia MajaeHusl.
###Par#Ht#13yuenue  XapakTepuUCTHK  M300paskeHus
IIpeIMeTa B INIOCKOM 3€pKalle.
#H##Par####lccnenoBanue 3aBUCUMOCTH yriia
MPEIOMIICHUsI CBETOBOTO Jiydya OT yIJia MajgeHus Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ##HPar##H#lonyuenne  M300paXeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
##HPar###Onpenenenne  (QOKYCHOTO pacCTOSHUS U
ONTUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
#HHHPar###OnbITEL 10 pa3joKeHUI0 Oenoro cBera B
CIIEKTP.
H#HHHPar###OnBITEI IO BOCHPHUSTHIO IIBETA MPEIMETOB
P UX HAOJIOJCHUH Yepe3 IBETOBbIE (PUIBTPHI
®dusnueckue sBiIeHUs B npupoje: 3atMeHuss CoiHIa U
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SIBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, MIEPUCKOIL,




(doToanmnapar, ONTUYECKUE CBETOBO/IbI
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KBAHTOBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1uiaHerapHass MOAeldb aTroma.
' Mogens aroma bopa
199 Hcnyckanue u morjouieHue cBeta aToMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
oy Crpoenune aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO szipa. M30Tons!
195 PaguoaxkTtuBHble npespameHus. Ilepuon momypacmana
' aTOMHBIX S7IEp
s SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCE
12.7 OHeprus cBA3M aTOMHBIX siep. CBsA3b MACChl U YHEPTUU
128 Peakuuu cunrtesa u nenenus siaep. McTouyHuky sHepruu
' CosHma u 3BE31
12.9 Snepnas osHepretuka. [leficTBHE  paaMOaKTUBHBIX
' M3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
12.10 U3ITy4EeHUsl.
HccnenoBanue TPEKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY TyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
®usnyeckue SABIECHUS B IPUPOJAE: ECTECTBEHHBIN
PaaMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPaaMOaKTUBHOE U3JIYyYEHHE MPUPOJHBIX MHUHEPAJIOB,
JEUCTBHE PAJMOAKTUBHBIX W3IyYEHUH Ha OpPraHU3M
4eJloBEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUYyaTIbHBIN JO3UMETp, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 yPOBHSI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpMHPOBAHHOCTh 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHON CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poau (GuU3MKM B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHMX, TEIUIOBbIX, JJEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TEN U q)HBI/I‘IeCKI/Ie SABJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Binanenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
coOJIOIeHHsT MPaBMJI OE30MAaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTrO Habopa 00OpYIOBaHMS MO UHCTPYKIUH, OMHCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIBHYI0O  YCTAaHOBKY IO HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOMpaTh JKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAHWE [0  UHCTPYKLUUH,  IPEICTaBISTH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX JUIs

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CJIEICTBEHHBIE CBS3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha O6aze 2 — 3 ypaBHeHWHil),
UCIONB3YS 3aKOHBI U (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alHChIBATh KPAaTKOE YCIOBUE 3aJlauH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IIOJYyYEHHOIO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHne XapakTepu3oBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKUE




3aKOHOMECPHOCTH
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YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHud ¢ OBITOBBIMH ~ NPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMUsl U MPEICTABICHUS WHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3M4ecKoro cojiepKaHus, CHPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE IMCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKHMX HCTOYHHKOB



HEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA

OI'D 11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe paBumxkeHue. MarepuanbHas Touka. (CucrtemMa OTCU€Ta.
' OTHOCUTENBHOCTD JIBHXKEHUS
PaBHomepHOe U HepaBHOMepHOe ABMxkeHue. Cpenuss ckopoctb. dDopmyna
1.2 JUIS1 BBIYMCIICHUS CPEeIHEH cKopocTh: V = S/t
PaBHOMEpHOE NpsAMONMHENHOE BH)KEHHE. 3aBUCUMOCTh KOOpPJAWHATHI Tela
OT BPEMEHH B ClIy4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBHXKCHUSI:
13 xX(1)=x,+vt
I'padvky 3aBUCHMOCTH OT BPEMEHH I MPOCKIIMH CKOPOCTH, IMPOCKIIMH
NepeMenIeHus, MyTH, KOOPAMHAThl MPU PABHOMEPHOM MPSAMOJIUHEHHOM
JBIKEHUU
3aBUCHMOCTh KOOPAMHATHI TEJla OT BPEMEHM B Clyuyae PaBHOYCKOPEHHOTO
MPSAMOJIMHEHOTO IBUYKEHMUSI:
2
Syl =Vg, #f+ay * %
@opMyInbl Ul TPOEKIMU MEPEMEIIECHUS], TPOEKIIUH CKOPOCTH U MPOEKIINH
YCKOPEHUS IPH PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUU:
2
1.4 'Sx(I):vﬂx'I_'_ax'E‘
U_\'('f) =Upx T4, L,
a, () =canst,
Ulrl - l"}l:r: :2{"1'5.1
I'pacdviky 3aBUCHMOCTH OT BpEMEHHU JUIsl TMPOEKIUU YCKOPEHHs, MPOEKIINU
CKOPOCTH, TIPOEKIMH TEpPEMENICHHUsI, KOOPAUHATHl MPU PaBHOYCKOPEHHOM
MPSMOJIMHEHOM JIBH>KCHUH
CBoOoanoe magenune. Dopmynbl, ONMHUCHIBAIOIINE CBOOOTHOE TMaJeHUE Teja
1.5 M0 BEPTHKAIU (BUKEHHE Tella BHU3 WM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJii NPOEKLIUU YCKOPEHWS,




MPOCKIIUA CKOPOCTH W KOOPAMHATHI TPU CBOOOJHOM IIaJICHUHM Tela II0

BEPTUKAIN

CkopocTh paBHOMEpPHOIO JIBUJKEHHUS Tella MO0 OKpykHOCTH. Hampasnenue
CKOPOCTH.

@opmyiia ISl BBIYUCICHHUSI CKOPOCTH YEPE3 PAANYC OKPYKHOCTH U NEPUOL

oOparieHus:
L= iR
T
1.6 IlenTpocTpeMurenbHoe yckopeHue. HampasiieHue LEHTPOCTPEMHUTEIBHOTO
yckopeHus. opmyina Juist BBIYMCIEHUST YCKOPEHUS:
2
a. = L
"R
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YaCTOTY OOpAIICHUS:
V= !
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas gusnueckas BenuunHa. CIoKeHHe CUIT
1.9 SABnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHJIBI,
JIEHCTBYIOLIEH HA TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
111 _ ~
Fy g =-F5
Tpenue nokos u TpeHue CKoIbXeHUs. Dopmyra JUisl BHIYMCIECHUS MOIYJIs
1.12 CHJIBI TPEHUS CKOJIbKEHUS:
F_=n-N
p=H
Hedopmarus tena. Ynpyrue u Heynpyrue aedopManuu. 3aKOH YIpyrou
1.13 nedpopmaruu (3axoH ['yka):

F=k-Al



1.14

BceMupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHHUS:

My -y
F=Gg.—1 2%
R
Cuna TspkecTH. Y cKOpeHHe CBOOOJHOIO HaleHHs.
@dopmya [yl BBIUACIEHUS CUIIBI TSXKECTH BOJIM3M MOBepXHOCTH 3emun: F =
mg.
JBwxenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

1.16

Wmnynbe Tena — BeKTopHast pru3nyeckasi BeIMUUHA.
p=mi
Nmnynbe cucremsl Ten. M3MeHnenne nmnynbsca. MMiyabce cusib
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
p=nyly +m,U, =const

PeakTuBHOE ABMXKEHUE

1.17

1.18

1.19

MexaHuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fsoosc
Mexannueckass MOIHOCTD:

n=24
I

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. dDOpMyna JJIA BBIYUCIICHU S

KHUHETHYECKOM SHEPTHHU:

HE)E
BTy

Teopema o knHeTHUECKOU YHEprun. Popmyra i BHIYUCICHUS

MIOTEHIMAIbHOW DHEPIUH TEJIa, TIOAHATOrO

HaJ 3eMIIEH:

E,=mgh

MexaHnnyeckas SHEeprus:
E=E;.+E p

3aKOH COXpaHEHUs] MEXaHN4YeCKOH 3Heprun. @opMmyiia Juisl 3aKOHA
COXpPaHEHHUs MEXaHMYECKOM 3HEepPTUu B OTCYTCTBHE CUJI TpeHUs: E = const.

HpeBpameHHe MEXaHU4YEeCKOH OHCPIUU IIPU HAJITUYUU CHIIBI TPCHUS.



ITpocThic MeXaHU3MBI. «30JI0TOE MTPABHUIIO» MEXAHUKH.
Peruar. Moment cwiisr: M - FI.

VcaoBue paBHOBECHA pblyara:

1.20 M +M, +..=0
[ToxBwxHBIN 1 HenoABWKHBINA 010ku. KIT/] mpocThIX MexaHU3MOB,
n= Anonesman
Aaarpaqenﬂaﬂ
JlaBieHue TBEPIOTO TeNa.
dopmyna a7 BBIYUCICHUS AaBICHHUS TBEPOTO Tela:
_F
P= 5
121 JaBnenue raza. ATMocdepHoe JaBicHuUE.
I'mapocratudeckoe JaBiieHUE BHYTPH KUIKOCTH.
dopmyna 71 BBIYUCIICHUS JaBICHUS BHYTPHU KHUJIKOCTH:
P=pgh+ D
1.22 3akoHn [lackansa. ['uapaBnuyeckuii npecc
3akon Apxumena. Dopmyna JUisi ONPEACIICHUS] BBITAIKUBAIOIICH CHIIBI,
JeCTBYIOIIEH Ha TeO, MOrPYKEHHOE B )KUIKOCTh UITU Ta3:
1.23
Fam =PEV
VYcnosue maBanus tena. [lnaBanue cyioB 1 BO3ayXOIIaBaHHE
Mexannueckue kojeOaHUs. AMIUIMTYIA, MEPUOJl M YacToTa KoJjeOaHW.
194 dopmyna, CBSI3BIBAIONIAS YACTOTY M MIEPUOJT KOJICOAHUH:
vl
T
195 MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. lIpeBpaimeHue sHepruu Inpu
' KoJsie0aTeabHOM JIBUKEHUU
1.26 3aryxatomue Konebanus. BeiHyxeHHble konebanus. Pezonanc
Mexanunueckue BoJHbIL. [Ipo1onpHbIE U TIONIEpeYHbIe BOJIHBI. J[IMHA BOJIHBI U
1.27 CKOPOCTh PacCIpOCTPaHEHUS BOJHBI:
L=v-T
128 3Byk. [')poMKoCTh U BbICOTa 3ByKa. OTpakeHne 3BYKOBOW BOJIHBI Ha TPaHMIIE
' nByX cpel. MHdpa3Byk U ynbTpa3ByK
1.29 IIpaxmuueckue pabomul




N3Mepenne cpeaHel MIIOTHOCTH BEUIECTBA; apXUMEIOBOM CHUIIbI; KECTKOCTH
NPY>KUHBL, KO3((UIIEHTA TPEHUS CKOJIBXEHUS; Pa0OTHI CUIIBI TPEHHUS, CHIIBI
YIPYroCTH; CPEeAHEN CKOPOCTU JBMXKEHUS OpYyCKa [0 HAKJIOHHOM MJIOCKOCTH;
YCKOpeHHUsi Opycka Ipu JBMKEHUU MO HAKIOHHOW IIOCKOCTH; YacTOTHI U
nepuosia KojieOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl M IEepHOAa
KOoJeOaHui MPYKUHHOTO MAasTHUKA; MOMEHTA CHJIbl, JIEHCTBYIOIIETO Ha
pblyar; paboThl CHJIBl YOPYrOCTH IpH IOAbEME Ipy3a C MOMOILBIO
HEMOJIBIKHOTO OJioKa; paboOThl CHIJIBI YINPYrOCTH MpPH MOABEME Tpy3a C
IIOMOILBIO [TOJIBUKHOTO OJI0KA.

HccnenoBanue 3aBUCMMOCTH apXHMEJOBOM CHIIBI OT 00b&Ma MOrpy:KEHHOU
YacTH TeJla U OT IUIOTHOCTU JKUJIKOCTH; HE3aBUCHMOCTU BBITAJIKUBAIOLICH
CWJIBI OT Macchl TE€Ja; CHJIbI TPEHUS CKOJIBXKEHHSI OT CHJIbI HOPMajlbHOI'O
JaBJIeHUs] M OT poJia IOBEPXHOCTH; CHJIbl YINPYIOCTH, BO3HHUKAIOUICH B
IpYXKHUHE, OT CTENEHU AepopMaliy MPYXKHUHBI; YCKOPEHUsI Opycka OT yria
HaKJIOHA HampaBJsAOLIeH; MepuoAa (4acToThl) KojeOaHHM HUTAHOIO
MasiTHUKA OT JUIMHBI HUTH, TIepruoJa KOJIeOaHWH NPY>KUHHOTO MasiTHHKA OT
Macchl TIpy3a M KECTKOCTH MPYXKHUHBI, MCCIEIOBAHUE HE3aBUCHUMOCTHU
nepuosia KoyiedaHWH HUTSHOTO MasTHHKa OT Maccel rpys3a. IIpoepka

YCJIOBUS PaAaBHOBCCHUS pblvara

1.30

1.31

Dusuueckue sA6NEHUSL 8 npupode.‘ NpUMEPLI ABHMXKXCHUA C PA3JIMYHBIMHA
CKOpPOCTSIMU B J)KMBOH M HEXHUBOH mnpupozae, HeﬁCTBHe CHUJIbl TpPCHHA B
npupoaAc M TEXHHUKE, MPUIMBBI U OTIHMBBI, IBUXXCHHUC ILIAHCT ConHeunoi
CUCTCMbI, PCAKTHUBHOC JABHXKXCHUC JKUBBIX OPraHU3MOB, pbIYaru B TCJIC
YCJI0BCKa, BJIUAHUC aTMOC(i)CpHOFO JaBJICHHA HA JKUBOI OpraHu3M, IJIaBaHUC
pLI6, BOCIIpHUATUC 3BYKOB JKHUBOTHBIMHU, 3EMIICTPIACCHUC, ceilicMu4YecKue

BOJIHBI, HYHaAMH, 3X0O

Texnuueckue ycmpoticmea: CIIHIIOMETp, TaTYUKH TIOJO0KEHHUS, PACCTOSHUS U
YCKOPEHUs, JWHAMOMETp, NOJIIMWIHUKH, pPaKeThl, pblyar, MOJBM)KHBIM MU
HETIOJIBMKHBIA OJIOKH, HaKJIOHHAS TIOCKOCTb, TIPOCThIE MEXAHU3MBI B OBITY,
cooOuraromecs cocyabl, yCTpOMCTBO BOJOIPOBO/IA, THAPABIMYECKH Mpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIITHEBOH HAcoC, apeoMeTp, IXOJIOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy 1 TCXHHUKC

TEIUIOBBIE ABJIEHUA

2.1

OCHOBHBIC MOJIOKCHUS MOJ'IGKyanHO-KPIHCTH‘-ICCKOfI TCOpHUU CTPOCHUA

BemectBa. Mojenu TBEPAOro, JKHIKOTO W Ta3000pa3HOTO COCTOSHUUN




BenlectBa. Kpucrannmyeckue u amopdHblie Tena

,HBI/I)KGHI/IC qyaCcTull BEUICCTBa. CBs13b CKOpOCTH ABMIXKCHHUA YacCTUL[ C

22 Temreparypoil. bpoynoBckoe nBmxenue, 1udQy3us
2.3 CMaunBaHue U KallWJUISIPHBIE SIBJICHUS
24 TennoBoe pacmmpeHue u cxaTiue
2.5 TenoBoe paBHOBECHE
25 Buytpennsas sueprus. PaGora u Teruonepenadya Kak crocoObl M3MEHEHUs
' BHYTPEHHEHN dHEPruu
2.7 Bunpl Temonepeaaun: TeIIONPOBOIHOCTh, KOHBEKIIUS, U3TydCHHE
HarpeBanue wu oxjaxaenue Tten. KommdecTBO TEIUIOTHL. Y aenbHas
TEIUIOEMKOCTb:
2.8
O=cm(t,—1,)
3aKOH COXpaHEHUs PHEPruM B TEIUIOBBIX IpoLEccax. Y PaBHEHUE TEIIOBOTO
29 OanaHca:
O +0, +..=0
Hcnapenue u xoHJeHcauus. M3MeHeHHe BHYTpeHHEH >HEpPruu B Ipolecce
2.10 ucnapeHus M KoHjaeHcauuu. Kumenue >XUIKOCTH. VYaenbHas TeIuioTa
napoobpasoBanus: L = Q/m
211 BnaxxnocTs Bo3yxa
[InaBnenne u Kpucraumsaunusa. l3MeHeHHe BHYTpPEHHEH DJSHEpPruM IIpU
IUTaBJICHUH U KPUCTAJUTM3ALUU. Y JiefibHAast TEeIUI0Ta TUIABICHUS:
2.12 0
T
213 BHyTpeHHss »Heprusi cropaHus TOIUIMBA. YJelbHas TEIJIOTa CrOpaHus
' torutuBa: ( = Q/m
2.14 [Tpunuuns! padots! TemnoBbix asurareneil. KITJ[ teroBoro asuraresns
IIpakmuyeckue pabomul
W3mepenne  ynenmpHOW — TEIUIOEMKOCTH  METATMUECKOTO  IMJIHHIPA;
215 KOJIMYEeCTBA TEIJIOThI, MOJYYEHHOTO BOJOH KOMHATHOW TeMIIepaTyphl

(GbuKCUpOBaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTbli LHJIUHAD;
KOJIMYECTBA TEILIOTHI, OTJAHHOTO HATPETHIM LWIMHAPOM, IIOCIIE OIyCKaHUS

€ro B BOJly KOMHAaTHON TeMIIEpaTyphl; OTHOCUTEIbHON BIAXKHOCTH BO3/1yXa;




YHCHBHOﬁ TCIIJIOTHI IIJ1aBJICHUSA Jbpaa. I/ICCJ'IG,I[OBaHI/Ie HN3MCHCHHUA
TCMIICPATYpPbl BOJBI IIPU PA3JIMYHBIX YCJIOBUAX; SABJICHUA TEII000MEeHa npu

CMCHIIMBaHHUU XOJ'IO,Z[HOﬁ n ropﬂqeﬁ BOJEI; IIpOoL€CCa UCIIapPCHUS

Dusuueckue  A61EHUSA 6 npupode: IOBEPXHOCTHOC HaTs2KCHUC u

KallWJUIIPHBIC SABJICHUA B MNPUPOAC, KPUCTAJUIBI B IMPUPOAC, H3IIYUCHHUC

210 Connua, 3amep3aHue BOAOEMOB, MOpCKHE Opusbl; 00pa3oBaHHE POCHI,
TyMaHa, UHesl, CHera
Texuuueckue  ycmpoticmea: — KalWULSIPbl, TNPUMEPbl  UCIHOJIH30BAaHUS
217 KPUCTAJIJIOB, JKUJKOCTHBI TEPMOMETp, JAaTYUK TEMIIepaTypbl, TEpMOC,
' CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETPHI, MICUXPOMETp, MapoBasi TypOuHa,
JIBUTATEIIh BHYTPSHHETO CrOpPaHUs
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpuzanus Tel. [[Ba Buia 31eKTpUUYECKUX 3apsiI0B
3.2 BsaumopeiictBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI JCKTPHUECKOTO 3apsiia
34 DOnektpuueckoe moje. Hampsok€HHOCTh anekTpudeckoro moss. [IpuHimn
' CYTIePIIO3HIINH JJICKTPUUYCCKUX MOJICH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snexkrpudeckux 3apsaoB. JleWcTBHE AIEKTPUYECKOTO TOJS Ha
' anekTpudeckue 3apsiabl. [[pOBOTHUKY U TUAIEKTPUKH
[TocTostHHBIN B3neKkTpuYecKuid TOK. JlelcTBUS 3iekTpuueckoro toka. Cuia
3.6 Toka. Hampshxenue.
l=g/t,U=A/
37 DNEKTPUUECKOE COMPOTUBICHHE. Y IETHHOE ANEKTPUIECKOE COMPOTHBIICHHUE:
' R =pl/S
3.8 3akon Oma 151 ydactka anektpudeckon memu: | = U/R
[TocmenoBarenpHOE COCTMHEHUE TIPOBOTHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapamiensHOE COSTMHEHNE TPOBOJIHUKOB PAaBHOTO CONPOTHBIICHHS:

3.10

U=UgI=1+I;R=2.

2
CwMmerntagHbIe COCIUHCHUA IMPOBOAHHUKOB

Pabota u momHOCTE 25ekTpuueckoro Toka. A = Ult, P = Ul



3akoH /oy — Jlenna:

3.11 5
O=I"-R-t
312 OnbiT Opcrena. MarHuTHoe MoJie MPSMOTO MPOBOJHUKA C TOKOM. JIMHMM
. MAarHUTHON MHIYKLIIHHU
313 MaruuTHOE MOJie MOCTOSSHHOIO MarHuTa. B3auMoaencTBue NOCTOSHHBIX
' MarHuToB

3.14 JleficTBHEe MarHUTHOTO TIOJISI Ha MPOBOJHKUK C TOKOM

3.15 OnbiTel Papajes. SABaeHue 35eKTpoMarauTHoM nHayKuu. [Ipasuino Jlenna
IIpaxmuueckue pabomol
W3mepenne 3IEKTPUYECKOTO  COMPOTHBIICHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AIEKTPUIECKOTO TOKA.
HccnemoBanne 3aBHCHMOCTH CHIIBI TOKA, BO3HHUKAIOIIETO B IPOBOJIHHKE
(pe3ucropbl, JaMIo4ka), OT HANpsHKEHUS Ha KOHIAX MPOBOJHUKA;

3.16 3aBUCHMOCTH COIPOTUBJICHHUS OT JUIMHBI TPOBOJHHKA, IUIOMIATU €T0
MOTIEPEYHOT0 CEUYCHHUS U YJEIbHOTO COMPOTUBIICHUSI.
[IpoBepka  mpaBwiia I JIEKTPUYECKOTO HanpsDKCHUST — TIPH
MOCIIEIOBATEIbHOM ~ COEAMHEHUU T[POBOJHUKOB; TMpaBHIIa JUIS  CHIIBI
ANEKTPUYECKOTO TOKA TIPU IMAPAIICIIBHOM COCIUHEHUH IPOBOJIHHUKOB
(pe3uCTOpHI U JIAMITOYKA)
Quzuueckue s61eHUss 6 Npupooe: IEKTPUUECKHE SBICHHUS B aTMocdepe,

3.17 JIEKTPUUYECTBO KHMBBIX OPraHU3MOB, MAarHUTHOE TMoyie 3eMiH, Jpend
TIOJIFOCOB, POJIb MATHUTHOTO TIOJIS JIJIS )KM3HU Ha 3eMIIe, TIOJISIPHOE CHSTHHE
Texnuuecxkue ycmpoticmea.: dIAEKTPOCKOI, aMIIEPMETpP, BOJIBTMETpP, PEOCTar,
CUETYMK DJIEKTPUYECKOM DHEPIrHU, JIEKTPOOCBETUTENBHBIE TPUOOPHI,

3.18 HarpeBaTesbHbIe 3JIEKTPONPUOOPHI (mpuMepsI), AIIEKTPUYECKHE
MpeIoXpaHUTeNd, DIEKTPOMArHUT, SJEKTPOABUTATENb MMOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA

3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikama 351eKTpOMarHUTHBIX BOJTH

3.20 JlygeBast Mmoienb cBeta. [IpssMoTHMHEHOE paclipOCTpaHEHNE CBETa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienune cBeTa. 3aKOH MPENOMIIEHHSI CBETA

3.23 Hucnepcus cBera

3.24 Jlunza. Xop nydeit B mua3e. DOKycHOE pacCTOsTHUE TUH3BI. OnTHYeckas cuia



mmn3el: D = 1/F

3.25 I'ma3 xak onrtuueckas cucrema. Onrudeckue mpudopsI
Ipakmuyeckue pabomul
#H##Par###l13mMepeHne ONTUYECKON CHIIBI COOMparoIIeil JTMH3bI; (POKYCHOTO
paccrosiHus coOuparomieii JTUH3bI (10 CBOWCTBY paBEHCTBA pa3MEpoB
mpeaMeTa U u300paxeHusl, Korja MpeaIMeT pacioioKeH B IBOWHOM (okyce),
3.26 MOKa3aTeJs MPEeIOMIICHHS CTEeKJIa.
#H##Par###lccnenoBanre cBOMCTBA U300paKEHUS, TIOJIYYCHHOTO C IIOMOIIBIO
coOuparomiel JTUH3bI; U3MEHEHUsI (POKYCHOTO PAaCCTOSIHUS JBYX CII0KEHHBIX
JIMH3; 3aBUCHMOCTH yIJIa IPeJOMJICHHUSI CBETOBOTO Jy4a OT yIja NajJeHus Ha
TPaHUIE «BO3IIYX — CTEKIIO»

30 Qusuueckue saenenus 6 npupooe: 3armenus Comnua u JIyHBI, 1[BeTa Ted,
' ONTUYECKHUE SBJICHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
328 Texuuueckue ycmpoticmeéa: OUYKH, TEPUCKOI, (oToammapaT, ONTUYECKUE

' CBETOBOJIBI
4 KBAHTOBGIE ABJIEHUA
41 PamnoaktuBHOCTE. Anb(da-, Oera-, ramMma-usnydeHus. Peakiuu anbda-u
' Oera-pacnaja
49 OmneiTel Pesepdopna mo paccesHuro anbda-dacturl. [lmaHerapHas Mojenb
' aToMa
4.3 CocraB aromHoro siapa. M3oromnsl
4.4 [lepuona monypacnaga aTOMHBIX sIIEP
4.5 SnepHbie peakiyy. 3aKOHBI COXPAHEHHUS 3apsSA0BOTO M MAaCCOBOTO UUCEIN
Qusuueckue s61eHUsA 6 Npupooe: €CTECTBEHHBIH paAMOaKTUBHBIN (OH,
4.6 KOCMHUYECKHE JIy4d, PaTUOAKTUBHOE H3IIyYCHHUE MPHUPOTHBIX MUHEPAJIOB,
JeCTBHE PaJIMOAKTUBHBIX U3ITy4YEeHUN Ha OPraHU3M YellOBeKa
47 Texuuueckue ycmpouicmea: CHEKTPOCKON, WHIANBUAYAIBHBIN JTO3UMETD,

KamMepa BI/IJIBCOHa, AACPHAd SHEPreTUKa



KoMnoHeHT coepxaHusi NPOrpaMMbl BOCIIMTAHUS 110 Y4eOHOMY NpeaMeTy
«Du3uKa» 0CHOBHOE 00111ee 00pa3oBaHue 7-9 KJIacchl
Ha 2025-2026 y4yeOHbIH rox

[{eneBbIE OPUEHTHUPBI PE3YJIHTATOB BOCIHUTAHUS HA YPOBHE OCHOBHOIO
o0111ero oOpa3oBaHusl.

['paxk 1aHCKO-TIATPUOTUYECKOE BOCITUTAHUE:

3HATh U JIIOOUTH CBOIO MAIYIO POJIMHY, CBOM Kpaid, UMETh MPE/ICTaBICHUE
o Ponune -Poccuu, ee TeppuTOpuu, pacroaokKeHNH;

CO3HaBaTh NMPHUHAJICKHOCTh K CBOEMY HapoJy M K OOIIHOCTU TpakJaH
Poccun, nposiBisITh yBaXKEHHE K CBOEMY U JIPYTUM HApOJIaM;

MIOHUMAaTh CBOK CONPUYACTHOCTh K MPOILIOMY, HAaCTOAIIEMY U
OymymieMy pojHoro kpas, cBoeit Pogunsl - Poccun, Poccuiickoro rocynapctaa;

MOHMMATh 3HAYCHHE TPAXKIAHCKUX CHUMBOJOB (TOCyAapCTBEHHAs
cuMBoJinka Poccun, CBOero permona), mpa3gHUKOB, MECT MOYUTAHUS T€POEB U
3alUTHUKOB OTEYecTBa, MPOSIBIIATH K HUM YBOXKCHUE;

MMETh TEPBOHAYAIBHBIC MPEJICTABICHUS O IMPABaX M OTBETCTBEHHOCTHU
YyesioBeKa B 0OIECTBE, TPaXKJaHCKUX MpaBaxX U 00A3aHHOCTSX;

OpUHUMATh ydYacTH€ B JKM3HM Kiacca, 00I11eo0pa3oBaTebHON
OpraHu3allyu, B JOCTYITHOM MO BO3PACTy COLMAIBLHO 3HAYMMOM JI€SITEIbHOCTH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE:

yBa)XaTh JyXOBHO-HPABCTBEHHYIO KYJIBTYpPY CBO€H CEMbH, CBOEIO
HapoJa, CEMEHHbIE LEHHOCTM C YYETOM HAIMOHAJIBHOM, PEIUTHO3HON
MPUHAIC)KHOCTH;

CO3HaBaTh IEHHOCTh KaXJIOW YEJIOBCUYECKOM KWU3HHM, IPHU3HABATH
WHJIMBUIYaJIbHOCTh U IOCTOMHCTBO KaXJ0TO YEJIOBEKA;

MPOSBJISATH COMEPEKUBAHUE, TOTOBHOCTh OKa3bIBATh MOMOIIb, BEIPAXKATh
HETIPUSITUE TIOBEACHUS, MPUUYUHSIOMEro (U3NYECKU U MOPAJIbHBIA Bpe.
JIPYTUM JIIO/ISIM, YBaXaTh CTApIINX;

YMETb OIIEHUBATh MOCTYIKHU C MO3UIIMN UX COOTBETCTBUSI HPABCTBEHHBIM
HOpPMaM, OCO3HaBaTh OTBETCTBEHHOCTH 3a CBOM MOCTYIKH.

BJIQJICTh MPEACTABICHUSIMU O MHOTOOOpa3uu SI3BIKOBOTO U KYJIBTYPHOTO
npocTpancTBa Poccuu, MMeTh MepBOHAYAIbHBIC HABBIKM OOIICHHS C JIFOJbMH
Pa3HbIX HAPOJOB, BEPOUCTIOBEIAHUH.

CO3HAaBaTh HPABCTBEHHYID U O3CTETHUYECKYIO IIEHHOCTHb JIMTEPATYPHI,
POAHOrO SI3bIKa, PYCCKOTO SI3bIKa, IPOSIBISITh MHTEPEC K UTCHUIO.

DcTeTU4eCcKOe BOCIIUTAHUE:!

BOCIIPUHUMATh M YYBCTBOBATh MPEKPACHOE B OBITY, TPUPOJIE, UCKYCCTBE,
TBOPYECTBE JIFOJIE;

MPOSIBJISATh HMHTEPEC W YBAKEHUE K OTEYECTBEHHOM W MHUPOBOU
XyA0KECTBEHHOMU KYJIbTYPE;



OPOSIBJISITh  CTPEMJICHHE K CaMOBBIPAKEHHIO B pPa3HbIX  BHJAAX
XYJI0’)KECTBEHHOM JI€ATEITbHOCTH, HCKYCCTBE.

®duznyeckoe BOCIUTaHUE, (HOPMUPOBAHHE KYJIbTYpbl 3I0pPOBbS U
HMOILIMOHAIBHOTO OJIArOnoTyJus:

OEpeXHO OTHOCUTHCS K (PU3NYECKOMY 3/I0pPOBBIO, COOJIIOJJaTh OCHOBHBIE
IpaBuJIa 3J0POBOro U 0€301acHOro JIs ce0sl U IPYruX J0Jei 00pas3a )KU3HHU, B
TOM YHCJI€ B UHPOPMALIMOHHOM CPE/IE;

BJa/I€Th OCHOBHBIMH HaBBIKAMH JIMYHOW M OOILECTBEHHOW TUTMEHBI,
0€3011acHOT0 MOBEAEHUS B OBITY, IPUPOJE, OOILIECTBE;

TpynoBoe BOCIIUTaHHUE:

CO3HaBaTh LIECHHOCTH TPY/a B )KU3HH Y€JIOBEKa, CEMbH, O0IIECTBA;

NPOSIBIISITE YBAXKEHUE K TPYIy, JIOASIM Tpyna, OepekHOE OTHOIIEHHE K
pe3ynbTaTaMm Tpyaa, OTBETCTBEHHOE NOTPEOJICHHUE;

MPOSIBIISITH HHTEPEC K Pa3HBIM MPOPECCUIM;

y4acTBOBaTh B PA3NMYHBIX BHAAX JOCTYHHOIO MO BO3pacTy Tpyna,
TPYZIOBOU JIEATEIBHOCTH.

DKOJOTNYECKOE BOCIIUTAHHUE:

IIOHUMATh LIEHHOCTb IPUPOJIbI, 3aBUCUMOCTb KU3HH JIFOACH OT IPUPOABI,
BIIMSIHUE JIFOJEN Ha IPUPOY, OKPYKAIOLIYIO CPENY;

IPOSBIATH JIIOOOBb M OEpeKHOE OTHOLIEHHE K MPHUPOJE, HENPUsATUE
JAEHCTBUM, MPUHOCAIIMX Bpel IPUPOJIE, 0OCOOCHHO KUBBIM CYIIECTBAM;

BBIPDA)KAaTh TOTOBHOCTb B CBOEH JEATEIBHOCTH INPUIEPKUBATHCS
DKOJIOTUYECKUX HOPM.

[{leHHOCTH HAYYHOTO MO3HAHUS:

BBIPAKATh [MO3HABATENIbHBIE UHTEPECHI, aKTUBHOCTD, JIFOOO3HATEIBHOCTD
U CaMOCTOSITENILHOCTh B MMO3HAHWM, UHTEPEC U YBAXKCHUE K HAYYHBIM 3HAHUSM,
HayKe;

o0nazaTh TNEPBOHAYAJIBHBIMU MPEACTABICHUSIMU O TPHUPOAHBIX U
COLIMAJIBHBIX OOBEKTaX, MHOTO0Opa3uu OOBEKTOB U SIBIICHUW TPHUPOABI, CBS3U
YKABOM Y HE)KUBOU MPUPOJIbI, O HAYKE, HAYYHOM 3HAHUU;

UMETh I[E€pPBOHAYAIbHbIC HABBIKM HAONIOEHUM, CUCTEMaTH3alul |
OCMBICJICHUSI OIbITa B €CTECTBEHHO-HAYYHOW UM TyMaHUTapHOW o001acTix
3HAHUS.
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