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Pa3znen 1. ®usuka u e€ posib B NO3HAHMHU OKPYKAKIIET0 MHPA.

®usuka — Hayka O mnpupoge. fBieHuss npuponabl. PU3MYECKUE SBICHUA:
MEXAHUYECKHUE, TEIUIOBBIE, JJIIEKTPUUECKNE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

duznyeckue BenWuuHBL. M3MepeHue Quznyeckux BennduH. Du3nyeckue
npubopsl. [lorpemHocTs n3Mepennii. MexxayHapoaHas cucTeMa €IMHHUII.

Kakx ¢wsuka u gapyrme ecTeCTBEHHbIE HAyKW H3Y4YalOT TMPUPOIY.
EcTecTBeHHOHAYUYHBIM METOJ]] TO3HAHUWSA: HAOIIOJEHNWE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBMKEHUE TUMOTE3, SIKCIIEPUMEHT MO MPOBEPKE TUNOTE3, 0ObSICHEHUE
HaOmogaeMoro sipieHusd. Onrucanue PU3NYecKuX sBJICHUHN ¢ MOMOIIBIO MOJIEIICH.



Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIC, OJIEKTPUUYECKHE, MAarHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. ®dusznueckue TpuOOPHI U MPOLIeaypa IPSIMBIX U3MEPEHHUIN aHATOTOBBIM U
U (GpPOBBIM TPUOOPOM.

Jlabopamopnuie padomul u onvimot.

1. OmnpeneneHue EHbI IeJICHUs KaIbl U3MEPUTEIHHOTO Iprbdopa.

2. H3mepeHune pacCTOSHUN.

3. U3mepenne 00bEMa KUJIKOCTH U TBEPIOTO Tea.

4. OmpepeneHue pa3MepoB MajbIX TEL.

5. M3Mmepenne Temreparypbl MpPU TMOMOIIU >KHAKOCTHOTO TEepMOMETpa U
JaTYMKa TeMIEpaTyphl.

6. IlpoBeneHue wuccleOBaHMS MO MPOBEPKE TUIMOTE3bI: JATbHOCThH MOJETA
IapuiKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OOJIbIlle, YeM OOJIbIlIe BHICOTA
mycCKa.

Pa3nen 2. IlepBoHayaibHble CBeIEHUS] O CTPOEHMH BelllecTBAa.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbI, HX pa3Mepbl. OIMbITHI,

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOSHUE BEIIECTBA.

JIBuxenue dactuil BemectBa. CBSI3b CKOPOCTH JIBJKEHHSI YACTHUI[ C
Temreparypoil. bpoyHoBckoe aBmwxkenue, nuddysua. BzaumopeiicTBue uactuil
BEIIECTBA: MPUTSHKEHUE U OTTAIKHUBAHHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTaTUYecKuX) Tel. B3auMoCBsA3b MEXIy CBOWMCTBAMH BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M MX aTOMHOMOJICKYJISPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUHN BOJIBI.

Jemoncmpayuu.

1. Habmronenue OpOyHOBCKOTO JBHKCHHSI.

2. HaGmonenue nuddysum.

3. HaGmromenne ~ siBmeHWil,  OOBACHSIONIUXCA  TNPUTSIKCHHEM WU

OTTAJIKUBAHMEM YaCTHII BEILIECTBA.

Jlabopamopnuie pabomst u onvimot.

1. OueHka JuaMeTrpa aroMa METOAOM pAI0B (C  HUCIOJIb30BAaHUEM
doTtorpaduii).

2. OmbITH IO HAOTIOACHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbITHI IO OOHAPYKEHHUIO TEUCTBUS CHII MOJICKYJISIPHOTO MTPUTSHKCHHUS.

Pasznen 3. /IBu:keHne u B3auMoaeiicTBHeE TeJl.

MexaHnuueckoe JBHKEHHE. PaBHOMEpHOE W HEPaBHOMEPHOE JBUKECHHE.
Cxopoctb. CpenHsis CKOpPOCTh NMPU HEPABHOMEPHOM IBHKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKCHUSI.



SBnenne wmHepuuu. 3aKOH WHEpUUH. B3anMoneiCcTBHE TEN KaK MNPUYHMHA
U3MEHEHHsI CKOPOCTH JBWXEHUs Tel. Macca Kak Mepa HMHEPTHOCTH Tea.
IInotHOCTH BemecTBa. CBA3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUILIE
00BEMa BeleCTBa.
Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. 3Mepenne cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUsS U CHJIa
TsokecTH. Cuiia TSKECTH Ha ApYyrux IiaHerax. Bec tena. HeBecomocTs. CrioxeHune
CWJI, HAPABJIIEHHBIX MO OAHOM npsiMoi. PaBHonelctBytomas cui. Cuia TpeHUs.
TpeHue CKOIbKEHUS U TPEHHUE TTOKOsI. TpeHue B MPUPOAE U TEXHHUKE.
Jlemoncmpayuu.
1. HabGmrogeHne MeXaHUYECKOTO ABMXKCHHMS TeIa.
2. HM3mepeHue CKOPOCTH MPSAMOJIIMHENHOTO IBUKECHUS.
3. HaOmronenue siBjaeHUs: MTHEPLUU.
4. HabmroieHre n3MEeHEeHUs CKOPOCTH MTPHU B3aUMOICCTBUH TEI.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJ.
6. Cl0KeHHe CUII, HAPABJIEHHBIX IO OJJHON MPSIMOIl.
Jlabopamopnuie padomut u onvimot.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapUKa B )KUIKOCTH,
MOJIEIU DIIEKTPUYECKOr0 aBTOMOOUIIS U TaK Jajee).

2. Ompepenenue CpeIHE CKOPOCTU CKOJIbKEHHS Opycka WM IIapuka o
HAKJIOHHOM IJIOCKOCTH.
Ornpenenenue WIOTHOCTH TBEPAOTO Tea.

4. ONBITBI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pACTsDKEHUS (IedopmMariumn)
NPY>KUHBI OT IPUIOKEHHON CUJIBI.

5. OnpIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUS OT
BECa TeJla U XapaKTepa COMPHUKACAIOIINXCS MOBEPXHOCTEM.

Pa3znen 4. laByieHue TBEPABIX TeJl, sKUAKOCTEN U ra3oB.

JlaBnenue. CriocoObl YMEHBIIEHUS U yBEIWYEHUs JaBlieHus. [laBieHue rasa.
3aBUCUMOCTh JaBJICHHsS Ta3a OT 00bEma, Temmeparypsl. llepegava maBieHHs
TBEPABIMU TEJAMH, XUAKOCTAMH W razamMu. 3akoH Ilackansa. ITHeBmaTmueckue
MalllUHbl. 3aBUCUMOCTh JABJIEHUS KUJIKOCTH OT riayOuHbl. ['mapocratnueckuit
napagokc. Coobmarommuecs cocynbl. [ napaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emumn u atmocdepHoe naBieHue. [IpuuuHBI CyliecTBOBaHMS
BO3aymHONW o0omoukn 3emiu. OmbiT Toppuuennu. M3mepenue aTtmocdepHOTO
JaBiIeHUsS. 3aBUCUMOCTh aTMOC(EPHOTO JIaBICHUS OT BBICOTHI HAJl YPOBHEM MOpPSI.
[Tpubopst qy1st M3MepeHus: aTMOCHEPHOTO JTABICHUSI.

JlelicTBrE )KUAKOCTH M ra3a Ha NMOTPYKEHHOE B HUX TEO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue Ten. Bo3gyxomnnaBanue.

Jemoncmpayuu.



3aBUCHMOCTD JTaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenauya naBieHus JKUAKOCTBIO U Fa30M.

Coobmiatonuecs cocyibl.

I'mppasinueckuii mpecc.

[IposiBnenue nericTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTb BBITAIKUBAIOMIEH CUJIBI OT 00bEMA MOTPY>KEHHON YacTH
TeJla U INIOTHOCTU KUIKOCTH.

IS A S o I
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PaBeHCTBO BBITAIKMBAIOIIEN CUIIBI BECY BHITECCHEHHOM KHUIKOCTH.

8. YcnoBue iaBaHus TeJl: TUIaBAHUE WJIU MOTPYKEHUE TEJ B 3aBUCUMOCTH
OT COOTHOIIIEHHUS TJIOTHOCTEN TeJla U )KUIKOCTH.

Jlabopamopnuie pabomut u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa NOrpy>KEHHOU B
KUJIKOCTh YaCTH TeJa.

2. OnpeneneHne  BBITAIKMBAIOMIEH  CHIIBbIL, JICHCTBYIOIIEH Ha  TeJO,
MOTPY>KEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKWBAIOIICH CUJIBI, ICUCTBYIOIIECH HA TEJIO
B JKUJIKOCTH, OT MACCHhI TeJa.

4. OnbIThl, JEMOHCTPUPYIOLIME 3aBUCHMOCTH BBITAJIKMBAIOIIEH CHIIBI,
JNEUCTBYIOIIE Ha Teno B JKHUAKOCTH, OT OO0BEMa NOTpPY>KEHHOH B
YKUAJIKOCTh YaCTH TeJla U OT IVIOTHOCTHU KUJIKOCTH.

5. KoHCcTpynpoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU W
omnpeAeseHue e€ rpy30n0abEMHOCTH.

Pa3zpnen 5. Pabora 1 MOIIHOCTB. JHEpPrus.

Mexannueckast pabora. MOIITHOCTb.

[IpocTbie MexaHU3MBL: pblyar, OJOK, HAKIOHHAs IUIOCKOCTh. [IpaBuio
paBHOBecus peiuara. lIpuMeHeHue TMpaBuiIa paBHOBECHsI pblyara K OJIOKY.
«3omotoe mpaBwio» Mexanuku. KIIJ mnpocteix wmexanusmoB. IIpoctbie
MEXaHHU3MBbI B ObITY U TEXHUKE.

Mexannueckas dsHeprus. KuHeTmyeckas U TOTEHIMAJIbHAs DJHEPIHUS.
[IpeBpaliienre 0JHOTO BUJIa MEXaHUYECKOW IHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
SHEPrUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomwt u onvimel.

1. Ompenenenre pabOTHl CHIIBI TPEHUSI MPU PAaBHOMEPHOM JIBIDKCHUU TeEJa

10 TOPU30OHTAJIBHOW OBEPXHOCTH.

2. HccnenoBanue ycaoBU paBHOBECHS pblUara.
N3mepenne KII/] HakIOHHOM MIIOCKOCTH.

4. N3ydeHune 3aKOHA COXpPAHEHUS MEXAHUYECKON SHEPTUHU.



8 KJIACC

Pa3nen 6. TensioBble siBJIEHUS.

OCHOBHBIE TIOJOXKEHUA MOJICKYJISPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca M pasmepbl aTOMOB M MOJEKYJ. OmNbIThI, MOATBEPKAAIOLINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopenu TBEPIOro, >KHMIKOTO M Ta3000pa3HOTO COCTOSHUN BEIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ira3oB, XKUAKOCTEH U
TBEPIBIX TE€JI HA OCHOBE TMOJIOKCHUH MOJEKYJISIPHO-KUHETUYECKOM TEOPUH.
CmauuBaHue U KanwuUISIpHbIE siBIeHUA. TennoBoe pacliupeHue u CKaTue.

Temnepatypa. CBA3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JBHKECHUS
gactull. BuyTtpeHnsss sHeprusi. CnocoObl HW3MEHEHUsS BHYTPEHHEH SHEpPruu:
TeIJIonepeayda u COBEPILICHUE paboTHI. Bune TEIUIONEePEIauH:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, N3JTyYEHHUE.

KonnuecTBo TemioTel. YaenpHas TEIUIOEMKOCThH BellecTBa. TeruiooOMeH u
TEMJIOBOE paBHOBECHE. YpaBHEHWE TeruioBoro OanaHca. [lmaBienwe wu
OTBEpJCBAaHUE KPUCTANIMUECKUX BEIIECTB. YAElbHAs TEIJIoTa IJIaBJICHUS.
[TapooOpazoBanue u konHjaeHcaiusa. Mcnapenue. Kunenue. YnaenpHas Ttemiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPAaTyphl KHUIEHUS OT aTMOC(hepHOro
JABIICHUSI.

BnaxxHocTh Bo3ayxa.

DHeprus TOIUIMBA. Y JebHas TEIJI0Ta CTOPAHUSL.

[Tpunuuner pabotel TermmoBbix aBurarteniei KIIJ[ TermmoBoro aBuraress.
TennoBble IBUTATENIHN U 3aIIATA OKPYKAIOIIECH CPEBI.

3aKOH COXpaHEHHUsI U MPEBPAILECHUS SHEPTUU B TEIJIOBBIX MPOIECCAX.

JHemoncmpayuu.

1. Habmronenue 6pOoyHOBCKOTO JIBHIKCHHUSI.

2. HaGmonenue nuddysum.

3. HaOmronenue siBICHU cMaYMBaHUS U KATUJUISIPHBIX SBJICHU.

4. Habmro/ieHre TeTioBOTO paciupeHus TeJl.

5. V3meHeHue naBieHMs Tra3a NMpU U3MEHEHHH 00bEMa W HArpeBAaHWUU HIIU
OXJIAJKJICHHHU.

[IpaBuiia u3mMepeHus: TeMIepaTypsbl.

Bunbl Teronepenayu.

OxnaxkieHre npyu COBEPIICHUH PaOOTHI.

Harpesanue nipu coBepiieHur padOThl BHEIIHUMU CUIJIAMH.
10. CpaBHEHHE TEINIOEMKOCTEN PA3JINYHBIX BEIIECTB.

11. Habmronenue KumeHus..

12. HabnmroneHue nocTosiHCTBA TEMIIEPATYPhI IIPU TIJIaBICHUM.
13. Mogenn TeIUIOBBIX JIBUTATEIICH.
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Jlabopamopnuie padbomul u onvimol.

1. OmnbITHI MO OOHAPYKEHUIO NEUCTBUS CUII MOJICKYJISIPHOTO MPUTSKECHMUSL.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnpIThl IO HAOJIONCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH U

TBEPIBIX TEIL.

4. OmpenerneHue AaBJIeHUS BO3AyXa B Oa/UIOHE HITPUIIA.

OnbITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJIECHUS BO3JlyXa OT €ro
00bEMa U HArPEBaHUS WIN OXJIAKICHHUS.

6. IIpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTHU JIJTUHBI CTOJIOMKA JKUIKOCTH

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabGmioneHue wu3MEHEHUsT BHYTpPEHHEW OHEpPruM Teja B pe3yJbrare
TEeIIonepe1auu U paboThl BHEIITHUX CHIIL.

8. HccnenoBanue siBICHHS TEIJIOOOMEHA MPU CMENIMBAHUM XOJIOJHOU U

ropsiueu BOIBI.

9. OmpeneneHne  KOJIMYECTBA  TEIUIOTHI, IMOJIYYEHHOTO  BOJAOW  mpu

TEMJI000MEHE C HArPEeThIM METAJUNIMYECKUM IIHJIUH]IPOM.

10. OnpeeneHue y1eJIbHOM TeTI0EMKOCTH BEILIECTBA.

11. MccnenoBanue npoiecca UCIapeHus..

12. OnpeneneHne OTHOCUTENBHOM BIIa)KHOCTH BO3/1yXa.

13. OnpeneneHue yAeNabHOU TEMIOTHI IIJIaBJIEHHUS JIbA.

Pasznen 7. DiiekTpuyecKkue U MATHUTHBIE SIBJICHUS.

Onektpuzauus Ten. J[Ba poma 3JeKTpUuYecKuX 3apsioB. BzaumoneiicTBue
3apspKeHHBIX  Tenl.  3akoH KynoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJIECUCTBUS
3apsHKEHHBIX TEJT OT BEJIMYUHBI 3aPS0B U PACCTOSHUAS MEXKAY TEIIAMH).

Onektpuueckoe mnozie. Hanpspk€HHOCTH 3neKkTpuueckoro mnodsa. IlpuHnun
CYNEPIIO3UIIMH JICKTPUUECKUX MMOJIel (Ha KaUeCTBEHHOM yPOBHE).

Hocurenu snektpruueckux 3apsioB. DJIEMEHTAPHBIA 3JEKTPUUECKUN 3apsi.
Crpoenune aroma. IIpoBOOHUMKM W JUPJEKTPUKU. 3aKOH  COXpAaHEHUs
ANEKTPUUYECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAaHUSA SJIEKTPHUUECKOIO TOKa.
HNcTouHMKM TMOCTOSHHOTO TOKa. JIeMCTBHUS SJIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MAarHUTHOE). DIIEKTPUYECKUM TOK B KUIKOCTAX U razax.

Onektpuueckass uenb. Cuia  Toka.  DJEKTPUUYECKOE  HAIpPsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIbHOE COMPOTHUBICHUE BeliecTBa. 3akoH Oma
s ydactka uenu. [locnmenmoBaTrenbHOE W MapajulesibHOE — COEIMHEHUE
MIPOBOJTHUKOB.

PaGota u MOHHOCTH »dyeKTpuyeckoro Toka. 3akoH Jlxoyns—Jlenua.
DneKTpuuecKue ey U NOTpeOUTeNn dIeKTpUuIeckoil anepruu B ObiTy. KopoTkoe
3aMbIKaHUE.



IlocTosiHHBIE ~ MarHuThl.  B3aumonaencTBuE€  IMOCTOSIHHBIX ~ MarHHUTOB.
MarnautHoe 10Jie. MarauTHoe 1mosie 3eMJIM M €ro 3Ha4YeHHUE I KU3HU Ha 3eMile.
Ombir  Opcrena. MarautHoe 1oje dJeKTpudeckoro Toka. I[lpumenenue
3JIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MAarHUTHOIO TMOJISI HA TPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. VCronb30BaHWE SJIEKTPOABUrATENEH B
TEXHUYECKHUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SABneHue anekTpoMarHuTHONM MHAYKIuK. [IpaBuno Jlenna.
DIeKTporeHepaTop. CrniocoOb1 MOy YCHHS ANEKTPUYECKON DHEPTHH.
DNEeKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPIHUU.

Jlemoncmpayuu.

DIeKTpu3anus Ted.
JIBa poa »lEKTPUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3aPSIKEHHBIX TEJL.
YCTpOUCTBO U AEUCTBUE DIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST MHTYKIIMS.
3aKOH COXpaHEHMS DJICKTPUUECKHUX 3apsa0B.
[TpOBOHUKH U TUDJICKTPUKH.
MoienupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO OIS,
M CTOYHMKN MOCTOSHHOTO TOKA.
JIencTBUS AIIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUHN TOK B )KUIKOCTH.
. ['a30BbIi1 pa3ps.
. I3mepenune cuiibl TOka aMIepMETpOM.
. I3Mepenne 3eKTpruIecKoro HanpsKEHUsT BOJIbTMETPOM.
. PeoctaTt u Mara3uH cCOnpoTUBIICHUMN.
. BzaumoieicTBue oCcTOSSHHBIX MAarHUTOB.
. MopgennpoBaHre HEBO3MOXKHOCTH Pa3AEeiICHUS IMOJKOCOB MAarHNUTA.
. MopgenupoBaHre€ MarHUTHBIX MTOJIEW MOCTOSHHBIX MAarHUTOB.
. OnwIT Opcrena.
. MarauTHoe 1oJjie Toka. IJIEeKTPOMarHur.
. JIeicTBME€ MarHUTHOTO TOJI HA TPOBOJIHUK C TOKOM.
. DNEKTPOJBUTATEIb MTOCTOSSHHOTO TOKA.
. UccnenoBanue ABICHUS 3JIEKTPOMATHUTHON UHTYKIIAH.
. OnbiTel @apajes.
. 3aBUCUMOCTb HAIpPaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HHUKHOBECHMSI.
25. DJIeKTpOTreHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamopnuie pabomst u onvimot.
1. OnpITel 1O HAOMIOMCHWIO DJICKTPU3AIMU Tel HWHIAYKIUEH U TIpH
CONPUKOCHOBEHUHU.



HccnenoBanue AEUCTBUS DJIEKTPUUYECKOrO TMOJ HA IPOBOJHUKU U
JURJIEKTPUKHU.

3. COopka u npoBepka padOThI TEKTPUUECKOMN 1[EMU MOCTOSIHHOTO TOKA.

4. V3mepeHue U peryIupoBaHUE CUIIbI TOKA.

5. M3MmepeHue u peryupoBaHie HANPSIHKCHUS.

6. HccnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, WAYLIErO 4Yepe3 Pe3ucTop, OT
COTNPOTHUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD AIIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JJIMHBI, IUIONIAAU TOMEPEUHOTO
CEYeHHMs U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHHS HANPSHKEHUNW TIPU TOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia sl CUJBI TOKAa MPH TapauIeIbHOM COCIMHEHUU
PE3UCTOPOB.

10. Omnpeenienre padoThI AIEKTPUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmpeniesieHMe MOIIMHOCTH  DJIEKTPUYECKOIO0  TOKA, BBIJEISEMONW Ha
pe3ucTope.

12. UccnemoBanme 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO 4Yepe3 JaMIIOYKy, OT
HaIpSKEHUS Ha HEH.

13. Onpenenenne KIIJ[ narpeBatens.

14. UccnenoBaHre MAarHUTHOTO B3aUMOJIEVCTBUS IOCTOSTHHBIX MArHUTOB.

15. I3yueHne MarHUTHOTO TMOJSI  IOCTOSIHHBIX ~ MarHUTOB  IPH  UX
00BEIMHEHUY U Pa3/ICIICHUN.

16. UccnenoBanue neiCTBUA PIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbITHI, JIEMOHCTPUPYIOIINE 3aBUCHUMOCTh CHJIBI B3aUMOJIECHCTBUS
KaTylIKH C TOKOM W MarHuTa OT CWJIbl TOKa M HalpaBJICHHs TOKa B
KaTyLIKE.

18. I3ydenue 1eiCcTBUS MATHUTHOTO TOJIS1 HAa TPOBOJIHUK C TOKOM.

19. KoHcTpynpoBaHue u u3yueHue padoThl DJIIEKTPOIBUTATEIS.

20. U3mepenune KIIJ[ anekTpoaBUraTeibHOM yCTaHOBKH.

21. OOBITBl 1O MCCJIEAOBAHUIO SIBICHUS SJIEKTPOMATHUTHOW WHIYKIIHH:
UCCJIEOBAaHNE W3MEHEHUN 3HAYEHUS M HAMNPABICHUS HHAYKIMOHHOTO
TOKa.

9 KJIACC

Pa3nen 8. Mexannyeckue siBJeHHUS.

MexaHndeckoe pABmkeHue. MarepuanbHass Touyka. Cucrema OTCU€Ta.
OTHOCUTEILHOCTh MEXAHUYECKOIO0 JBWXEHHUA. PaBHOMEpHOE MPSIMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsiMONiMHENHOE ABWKEeHUE. CpellHsIss 1 MTHOBEHHAS
CKOPOCTb TeJia IIPU HEPABHOMEPHOM JIBH>KEHHMU.



VYckopenue. PaBHOyckopeHHOe mpsMoiuHelHoe JBuxkeHue. (CBoOoaHOE
nagenne. OnsITel ['anuies.

PaBHOMepHOE ABMXkeHUE MO OKpyKHOCTU. [lepuon u yvactora oOpaieHuUs.
JIuneriHas U yrioBasi CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH Herorona. Bropoit 3akoH Herotona. Tperuit 3akoH HproToHa.
[TpyHIMII CynIeprIO3ULIUU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cujla TPEHUSI CKOJIbXKEHUS, CUjla
TPEHUS MOKOs, IPYyTUE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEeHHEe CBOOOIHOTO
nafgeHud. J[Bmxkenue mianer BOoKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecomocTts u neperpysku.

PaBHOBecue maTepuanbHOM TOYKU. AOcCoNOTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpameHuss. MOMEHT cuibl. LIeHTp TsKecTH.

Nmnynbec Tena. M3mMeHenue mMmiynbca. UMnynbe cuibl. 3aKOH COXpAaHEHUS
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexanudeckass paboTa W MOIIHOCTb. PaboTa Cuil TSXKECTH, YHPYTrOCTH,
tpeuusi. CBsi3b dHEpruu U padotsl. [loTeHIManbHas SHEPTrus Tea, MOAHSITOr0 HaJl
NOBEPXHOCTHIO 3eMiu. [loTeHIManbHas SHEprus ckKatoi npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETHYECKOM HHEPTUHU. 3aKOH COXPAHEHHSI MEXaHHUYECKOU
SHEPIuu.

Jemoncmpayuu.

1. HabGmrogeHne MexaHMYeCKOTro JBUYKEHUS Tejla OTHOCUTENILHO Pa3HbIX Te

OTCYETA.

2. CpaBHeHME MyTe€W W TPACKTOPUM JBMXKEHMUS OJHOTO W TOTO K€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJ OTCYETA.

H3mepeHne CKOpOCTH U YCKOPEHHUS TTPAMOJIUHENHOTO JIBUKECHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JBUKECHUS.

Habmonenue 1BuxKeHMs Tea Mo OKPYKHOCTH.

Habmonenne MexaHU4eCKHX SIBJICHUN, TPOUCXOIAIIUX B CUCTEME OTCUETa
«Temexka» 1pu €€ paBHOMEPHOM U  YCKOPEHHOM  JBH)KCHHUH
OTHOCUTEIHHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTH YCKOPEHHUs Tejla OT MAaccChl Tela M JIEUCTBYIOIIEW Ha HEro

o U A~ W

CHUJIBI.
8. HaOmronenue paBeHCTBa CHIT TIPU B3aUMOJICHCTBUH TEI.
9. M3meHeHue Beca Tena Mpu yCKOPEHHOM JBUKCHUU.
10. [lepenaya nmiynbca npu B3aMMOJACUCTBUH TEIL.
11. [IpeoOpazoBanus S3HEPTUU MIPU B3AUMOACHCTBUU TE.
12. CoxpaHEHHE UMITYJIbCA IIPU HEYNPYTOM B3aMMOJICCTBHH.
13. CoxpaHeHHEe UMITYJIbCa MPU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUM.



14. Habmonenne peakTMBHOTO JBUKEHUSI.

15. CoxpaHeHHE MEXaHUUECKOM YHEPTUU MPU CBOOOTHOM TAJICHUU.

16. CoxpaHeHHE MEXaHUYECKOW PHEPTUU MPU JABUKEHUU TeJla MOJl IeUCTBUEM
MPY>KUHBL

Jlabopamopnuie padomul u onvimot.

1. KoHcTpynpoBanue TpakTa AJjisi pa3roHa W JalbHEHIIEr0 paBHOMEPHOIO
JBIDKCHUSI IIIAPUKA WU TEJICXKKHU.

2. OmnpenenieHre CpelHEM CKOPOCTH CKOJBXEHUS OpycKa WM JIBUKCHUS
IapuKa 1o HaKJIOHHOM MJIOCKOCTH.

3. OmpeneneHue YCKOpPEHHUsI Tejla NPU PABHOYCKOPEHHOM JIBUXKEHHUH T10
HAKJIOHHOM TIOCKOCTH.

4. HccrnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHHM INPU PABHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaJdbHOW CKOPOCTH.

5. IlpoBepka THMNOTE3bl: €CIM TPU PABHOYCKOPEHHOM [IBH)KCHUHU 0€3
HAaYaJIbHOM CKOPOCTH IIyTH OTHOCSTCS KakK psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKU BPEMECHH OJIMHAKOBHI.

6. HccnemoBaHue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIbI
HOPMAaJIbHOT'O JaBJICHUSI.

Omnpenenenne K03 GHUIIMEHTA TPEHUS CKOJIBKECHHUSL.

Ornpenenenue )KECTKOCTU NPYKUHBI.

Omnpenenenne pabOTbl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBIKEHUU TeJa
10 TOPU30HTAJIbHON MTOBEPXHOCTH.

10. OmpenenieHre pabOTHI  CWJIBI  YNPYTOCTH TMpU  TMOABEME Tpy3a ¢
UCIIOJIb30BaHUEM HETIOJIBHKHOTO Y TTOJIBHYKHOTO OJIOKOB.

11. I3ydeHue 3aKOHa COXpaHEHUsI YHEPTUM.

Pa3nen 9. Mexanu4yeckue KojJ1e0aHUS U BOJTHBI.

Konebarensnoe neuxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHMIA: TIEPHO/I,
4acToTa, aMIUIMTy1a. MaTeMaTu4eckuil U NMpyXUHHBIN MasTHUKH. [IpeBpamenue
SHEPTUU TIPH KOJIEOATEITHHOM JIBUYKEHUU.

3aryxaromue ~— koneOanus.  BwiHyx)aeHHole — KojeOanws.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. CBoiicTBa MeEXaHWYECKUX BOJH. IIpomonpHble U
nmonepevyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnuecKkue BOJHBI B TBEPAOM Telle, CECMUYECKHE BOJIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpaxkeHue 3Byka. MHPpa3Byk u

YIBTPa3BYK.

Jemoncmpayuu.
1. HaOmromenue xoseOaHui TeN IOJ AEHCTBUEM CHIIBI TSKECTH W CHIIBI
YIIPYTOCTH.

2. HaGnronenue xonebaHuii rpy3a Ha HUTH U HA NPy KUHE.



3. HaOmnronenue BbIHYKIEHHBIX KOJEOaHUI U pe30HaHca.
4. PacnpocTpaHeHre NpoA0IbHBIX U MONEPEUHBIX BOJIH (HA MOJIEIH).
5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKYyCTUYECKHH PE30HAHC.
Jlabopamopnuie padomul u onvimot.
1. OmpeneneHue 4YacTOThl M Iepuoja KoieOaHUM  MaTeMaTH4eCKOro
MasTHHUKA.
2. OmpezeneHne 4acTOThI U IEpUOa KoJIeOaHUN NPYKUHHOTO MAasITHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpUO/ia KOJeOaHUI MOBEIIEHHOTO K HUTH
rpy3a OT JAJIMHbI HUTH.
4. VccnenoBaHue 3aBUCUMOCTHU MEPUOJIa KOJEOaHUH NMPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHMOCTHU MepuoAa KoJeOaHUM rpysa, MOABEIICHHOTO K
HUTH, OT Macchl rpy3a.
6. OmbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuojia  KoseOaHui
PY>KUHHOTO MasTHHKA OT MacChl Ipy3a U )XECTKOCTHU MPY>KUHBI.
7. W3mepenue yckopeHus: CBOOOIHOTO MaICHUsI.
Pa3nen 10. DinekTpoMardHuTHoe noJjie U 3JeKTPOMArHUTHBIE BOJIHBI.
DONEeKTPOMAarHUTHOE  TOJIe.  JJEKTpOMAarHuTHele  BOJHBL.  (CBolcTBa
ANEKTpOMarHuTHeIX BOJH. [llkana »nekTpoMarHUTHBIX BOJH. Mcnonab3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs COTOBOM CBSA3U.
DOnekTpoMarHutHas npupoaa ceta. CkopocTh cBeTa. BoJHOBBIE CBOICTBa
CBETA.
Jemoncmpayuu.
1. CBOMCTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOMCTBA CBETA.
Jlabopamopnuie pabomut u onvimot.
1. M3ydeHue CBOWCTB 3JNEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOWIBHOTO

TenedoHa.
Pasznen 11. CBeToBbBI€E SIBJICHHUS.
JlyueBas MOJEJIb CBeETa. HcTounuku CBeETa. [IpssmonuHerHoe

pactpocTtpanenue cBera. 3atmeHnusa Connua u Jlynsl. Otpaxenue cBera. [lnockoe
3epKano. 3aKOH OTpaKeHUs CBETa.

[Ipenomiienne cBera. 3akoH mnpenomieHus cBeta. [lonHoe BHyTpeHHee
oTpaxkeHHe cBeTa. Vcnonb3oBaHWE MOJHOIO BHYTPEHHETO OTPaXXEHHS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xonp onayueir B nuH3e. OnTuueckass cucrtema (QoToamnmapara,
MHUKpOcKona M Teleckoma. ['ma3 kak omnrtuyeckas cucteMa. bin3opykocTs u
JANbHO30PKOCTb.



Paznoxenne Oenoro cBera B cnekTp. Onbitel Hptotona. CrioxeHnue
CIIEKTPAJIbHBIX LBETOB. J(ncnepcus ceera.
Jlemoncmpayuu.
[IpsAMonHEeHOE paclIpOCTPaHEHUE CBETA.
OTtpaxkeHue cBera.
[Tonyyenue n3o0pakxeHil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue caera.
Onrtryeckuil CBETOBOA.
Xon nydeid B coOuparoiei J1H3e.
X0 J1yder B pacCeUBAIOLIEH JIMH3E.
[Tonyyenue n3o0pakxeHUI ¢ MOMOILBIO JUH3.
[Tpuniun neictBus poroanmnapara, MUKpOCKONA U TEJIECKOIIA.
10. Mojensb riasa.

L 0o N Uk W

11. PaznoxxeHue 0enoro cBeTa B CIIEKTP.

12. [Tonydenue 6eoro CBEeTa MPHU CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnuie padomut u onvimot.

1. HccnenoBanue 3aBUCUMOCTH yIJIa OTPaK€HUS CBETOBOIO Jiyda OT yrIJa

naJICHMUS.

2. W3yuenue xapakTepuCTHK M300paKeHUS MPEIMETa B INIOCKOM 3epKaJe.

3. HccrnenoBanue 3aBUCMMOCTH YIJIa MPEJTOMJIIEHUS CBETOBOTO Jy4da OT yria

NaJ€HUs HAa TPAHULIE «BO3LYX—CTEKIIO.

4. Tlonyuenue n300paXkeHUM C MOMOIIBIO COOMPAIOIIEH JINH3BI.
Omnpenenenue HOKyCHOTO pacCTOSHUS U ONTHYECKOW CUITBI coOUparomei
JUH3BIL.

6. OIBITHI IO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

7. ONbBITHI IO BOCHPUSTHIO I[BETA MPEIMETOB NMPU UX HAOIIOACHUHU Yepe3
IIBETOBBIC (DHIIHTPHI.

Pa3nen 12. KBanroBble iBJeHHUS.

Omnwitel Pezepdopaa m mmanerapnas momens atoma. Mojens atoma bopa.
Hcnyckanue u nornomenue ceeta aromoM. KBaHTsl. JInHeuaTpie ClIEKTPBL.

PanunoaktuBHOCTh. Anb(a, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
aapa. Hyknonnas wmozens aromHoro sapa. HM3oromel. PaamoaxkTuBHBIE
npeBpaiienusd. llepuon monypacnana aTOMHBIX SAEP.

SAnepHbie peaknuu. 3aKOHbI COXpPAHEHHMs 3apsiJOBOTO M MacCOBOIO YHCEIL.
DOHeprusi CBsi3M aTOMHBIX sifep. CBs3b macchl M 3Hepruu. Peakuuun cuHTE3a U
nenenus saaep. Ucrounuku sueprun CoJiHIa U 3BE3].

SAnepHas sHepreTuka. J[eMCTBHS pPaAMOAKTUBHBIX W3JIYUYCHUN HaA IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.



CrekTpbl U31yYeHHUs U MOTJIOIEHUSI.

CreKTpbl pa3IMyHbIX Ia30B.

CnekTtp Bomopoaa.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabota cuérunka HOHU3UPYIOLIUX U3ITYUEHH.

Peructpanus n3ny4eHus: NpupoJHbIX MUHEPAIOB U MPOAYKTOB.

Jlabopamopnuie padomuvt u onvimel.

1. HabGnropeHue CIIOMIHBIX U JIMHEHUYATHIX CIEKTPOB U3y YESHHUS.

2. HccnenoBanue TpekoB: M3MEPEHUE DHEPTUU YACTHUIBI [0 TOPMO3ZHOMY
nytu (mo gororpadusim).

3. M3mepenue paairoaKTUBHOTO (OHA.

IS A S o I

IHoBTOpHUTEIHLHO-00001IAIOIIIHIT MOAYJIb.

IToBTOpHUTENBEHO-00001AIOMMIT MOYJIb IPEIHA3HAYEH IJIs1 CUCTEMATU3ALUN
U 0000mIeHHS  TPEIMETHOrO  COJEpXKaHUS M OMNbITa  JCSTEIbHOCTH,
NPUOOPETEHHOTO TIPU U3YUYEHUHU BCEro Kypca (PU3MKH, a TAaKXKe JJI1 MOJATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydaromuxcs,
BBIOpPABIINX 3TOT YUEOHBIN MPEAMET.

[Tpu u3yyeHUM AAHHOTO MOMAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIbI
JEsITEeIbHOCTH, HA OCHOBE KOTOPBIX 00€CIIEUMBAETCS JOCTHIKEHUE MPEIMETHBIX U
METANpEeAMETHbIX  IUIAHUPYEMBIX  pe3yslbTaToB  00ydeHHs, (opMuUpyeTcs
€CTECTBEHHOHAYYHAsl I'PaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB MCCJIEIO0BAHUS
ABJIEHUI NPUPOJbI U TEXHUKHU, OBJIAJEHUE YMEHUSIMH OOBSACHATH (PU3UUECKHE
ABJICHUS, TPHUMEHSSI IMOJIyYeHHbIE 3HAHUS, pellaTh 3aJadyd, B TOM YHUCIE
Ka4eCTBEHHBIE U SKCIIEPUMEHTAJILHBIE.

[TpuHIMIIHATBHO AEATEIBHOCTHBIA XapakTep JaHHOIO pasjena peaau3yercs
3a Ccu€T TOro, 4YTo OOyYaloUlMecs BBINOJHAIOT 3aJaHusl, B KOTOPBIX UM
HpeJiaraercs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUN pACIO3HABaThb U HAYYHO OOBICHATH
(¢u3nyeckue sIBICHUS B OKPYXKaIOIIe MPUPOe U MOBCEAHEBHOMN KU3HH;

UCMOJIb30BaTh HAyYHbIE METObI UCCIEAOBAHNS (PU3NUECKUX SIBJICHU, B TOM
quclIie JUIsl IPOBEPKU FMIIOTE3 U MMOJIYUYEHUsI TEOPETHYECKUX BBIBOIOB;

OOBSICHATH Hay4yHbIE€ OCHOBBI HamOOee BaXKHBIX JOCTHKEHUN COBPEMEHHBIX
TEXHOJIOTUI, HallpUMep, NPAKTUYECKOT0 UCIOIb30BAHMS PA3IMYHBIX UCTOYHHUKOB
SHEPIrUU Ha OCHOBE 3aKOHA MPEBPALLECHUS M COXPAaHEHHs BCEX M3BECTHBIX BHJIOB
SHEPruu.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHMUSA

N3yuyenue Gpu3MKM HA ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs HAMPABIEHO

Ha JOCTHXXCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U IMMPCAMCTHBIX O6pa3OBaT€JIBHBIX

PE3YJIbTATOB.

B pesynbTaTe usydenus Gu3MKA Ha yPOBHE OCHOBHOI'O 0OIIIero 00pa3oBaHUs

y obOyuaromierocss 0yayT copMUpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3yJIbTaThl B
JaCTH:

1) mMaTpMOTHYECKOI0 BOCIIUTAHNS

- IPOSIBJICHHE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON
bu3nUYecKol HAyKH;

- ICHHOCTHOE OTHOIIICHHE K JOCTIKECHHUSIM POCCUMUCKUX YUEHBIX-(DU3UKOB;

2) rpaKAaHCKOro M IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY yYaCTHUIO B OOCYXJIECHUU OOIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM IMPUMEHEHHEM JOCTIKCHHU I
bu3uKy;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-3TUYECKUX IPUHLUIOB B JEATEIBHOCTH
YUYEHOT0;

3) 3cTeTHYeCKOro BOCIIUTAHUS

- BOCIIPUATHE ICTETUYECKUX KadyecTB (DU3MYECKON HayKu: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 NO3HAHMS:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTaBIISIOLICH

KYJbTYpBI;
- pa3BUTHE HAyYHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIEeI0BATEIbCKON
NEATEIIbHOCTH;
5) ¢opMupoBaHus  KYJbTYpPbl 3A0POBbS H  3MOLMOHAJIBLHOIO
0J1aronoJTyqyus:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro oOpa3a JKWU3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BaXKHOCTH TMpaBUil OE30MacHOr0 TIOBEACHUS Ha
TPAHCTIOPTE, HA JOpOTraxX, C AIEKTPUYECKHM W TEIJIOBBIM O0OPYJOBaHHEM B
JIOMAIITHUX YCIIOBUSIX;

- chOpMHPOBAaHHOCTh HaBBIKA pPEQIIEKCUU, TMPU3HAHWE CBOETO IpaBa Ha
OIMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa;

6) TPy10BOT0 BOCTIUTAHMS

- aKTHBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHu3aliu, Tropojia, Kpasi) TEXHOJIOTMYECKOW U



COIMAILHOW HANpaBIEHHOCTH, TPEOYIOMUX B TOM YHCIE M (DU3HYCCKUX
3HAHUM,

e - HHTEPEC K MPAKTHUYECCKOMY M3YUCHHIO IPO(DECCHIA, CBI3aHHBIX C (PH3HKOIA;

e 7)3KO0JIOTHYECKOI0 BOCIIUTAHWS:

e - OpHCHTAIlMS HAa MPHUMEHCHHE (U3NYECKMX 3HAHMU I pEIICHHs 3a1ad B
00JIaCTH OKpYJKaroIieid Ccpeasl, IUIAHHPOBAHMS IIOCTYIKOB M OLEHKH HX
BO3MO’KHBIX IIOCJIEICTBHM IS OKPY>KAIOIICH CPEIbL;

e - OCO3HAHME IIOOATBHOIO XapakTepa 5KOJOIMYECKHX MPOOIEeM M MyTeH HX

peleHus;
e 8) ajanTanuM K M3MEHAKOIIMUMCH YCJIOBHAM COLUHAJBHOM M NPHPOIHOM
Cpeabl:
e - MOTPEOHOCTH BO B3aUMOJECHCTBUM TMPU BBINOJIHEHUM HCCIAEAOBAHUN U

MPOEKTOB (U3MYECKONW HAMPaBIEHHOCTU, OTKPBITOCTh OMNBITY W 3HAHUSIM
APYTuXx,

e - TIOBBIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
TSI TCILHOCTD;

e - MOTPeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUM, B TOM UHuCie POPMYTUPOBATH
U7, TIOHSTHS, TUTIOTE3bI O GU3UICCKUX OOBEKTAX U SBIICHUSIX;

e - OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JacTh
busuKy;

e - IUIAHWPOBAHHE CBOETO PA3BUTHS B NPHUOOPETEHUH HOBBIX (PU3UIECKUX
3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBAThH U BBISBIIATH B3aUMOCBSI3H IIPUPOJIBI, OOIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHHEM (DU3NUECKUX 3HAHUIA;

e - OIICHKAa CBOMX JIEMCTBHII C y4€TOM BJMSHHUS Ha OKPYXXAIOIIYI0 Cpexdy,
BO3MOXXHBIX TJIOOAJIBHBIX ITOCIICICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesyneraTe ocBoeHMs TporpaMmbl MO0 ()U3MKE HA YPOBHE OCHOBHOTO
oO1mrero o0pa3oBanusi y o0Oydaromierocs: OyayT copMUpPOBaHbl MeTaNpeAMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHbBIC yUeOHbIC TEUCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIE  y4eOHBIC  JCHCTBUS,  PETYJIATUBHBIC
YHUBEpCAJIbHbIC YUEOHBIE JIEUCTBUSI.

ITo3HaBaTe/IbHBIC YHHBEPCAJbHBIC YUeOHbIE eiiCTBHUSA

Ba3oBble JJoruuyeckue JelcTBUA:
eBBISBIIAITh W  XapaKTepU30BaTh CYIIECTBEHHbIC TIPU3HAKKM OOBEKTOB
(stBIIEHUN);



e YCTAHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(PUKAIMKU, OCHOBAHMS JIJISI
000011IeHHs U CPAaBHEHUS,

e BBISIBJISITh 3AaKOHOMEPHOCTH M MPOTUBOPEYUSI B pacCMaTpUBAaEMbIX (hakTax,
JAHHBIX ¥ HAOJIIOACHUSAX, OTHOCSIINXCS K (PU3UUECKUM SIBICHUSIM;

 BBISIBJISITh TTPUYMHHO-CIIC/ICTBEHHBIE CBSI3W TPU U3YUYCHUH (PUBHUECKUX
SIBJICHUW U MPOIECCOB, JI€TaTh BBIBOJBI C HUCIOJIb30BAaHUEM JI€TYKTHUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTATh TUIIOTE3bl O B3aUMOCBS3SX
(bU3UYECKUX BEIUYNH;

e CAMOCTOSTEJIbHO BBIOMPATh CIIOCOO pelieHus: yaeOHOU (Ppu3nuecKoi 3amauu
(cpaBHEHHE HECKOJIBKMX BapHMaHTOB pelleHus, BbIOOp Haubosee
MOJAXOSIIET0 C YYETOM CaAMOCTOSATENILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciieoBaTeibCKue 1eHCTBUSL:

e ICTIOJIb30BATh BOMPOCHI KaK UCCIIEA0OBATEILCKIUN HHCTPYMEHT MO3HAHUS;

¢ IPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXKHBIN
bU3UYECKU IKCIIEPUMEHT, HEOONBIIOe HCCleA0BaHuEe (PU3UUECKOTO
SIBJICHUS;

¢ OIICHUBATh HA TPUMEHUMOCTb U  JOCTOBEPHOCTh  HH(OpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS WIIU SKCIIEPUMECHTA;

e CAMOCTOSITENIbHO (POpMYyIHpPOBaTH OOOOIIEHHUS W BBIBOJABI 10O PE3YJIbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTBITA, UCCIIEA0OBAHMS;

¢ IPOTHO3UPOBATh  BO3MOXKHOE  JalibHEHInee  pa3BuUTHE  (U3MUECKUX
IPOIIECCOB, a TAKXKE BBIBUTATH MPEANOI0KEHNUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

o IPUMEHSATH PA3JIMYHBIE METOJbI, HHCTPYMEHTHI M 3alpOChl MPU MOUCKE U
orObope MH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHOW y4ueOHOM
buznveckoi 3a1aun;

e AHATTU3UPOBATh, CUCTEMATU3UPOBATH W HHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHNUS,

e CAMOCTOSITEIbHO ~ BHIOMpATh  ONTUMAIbHYI0  (OpPMY  IPEACTABICHHS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMu, TuarpaMmmMamMu, HHOU rpauKoi 1 X KOMOUHAITUSMU.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIE Y4eOHbIE 1eiiCTBUS:

eB XOJI€ OOCYXJEeHHs y4eOHOro Marepualia, pe3yJbTaTOB Ja00pPATOPHBIX
paboT 1 MPOEKTOB 3a7aBAaTh BOMPOCHI IO CYMIECTBY 00CYKIAEMOUN TEMBI U
BBICKA3bIBaTh WMJEHU, HAIICJICHHbIE HA pEIICHHE 3aJlauyd U TMOJJepKaHue
0J1aroKeaaTeIbHOCTH OOIICHMS,

e COIOCTABIIATH CBOU CYXACHUS C CYXKICHUSIMH JIPYTUX YYACTHUKOB JHAJIOra,
OOHapyUBATh PA3IUYUE U CXOJICTBO MO3UIUK;



e BBIPAXKAaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

¢ yOJINYHO MPEJCTABIATh PE3YJIbTATHl BBIIOJIHEHHOIO (PU3MUYECKOIO OIbITa
(3KCIEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

e IOHUMATh U KCIOJIB30BATh MPEUMYIIECTBA KOMAaHIHON U MHAUBUIYAJIBbHON
paboThI MpU PEelIeHUH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

e IPUHUMATh LIEJT COBMECTHOM J€ATEIbHOCTH, OPraHU30BbIBATh JEUCTBUS O
€€ JOCTH)KEHHUIO: pacHpeleNsiTb pojid, O0O0CYyXIaTh MPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

¢ BLITIOJIHATH CBOKO YacTh pabOThI, JOCTUras KaueCTBEHHOI'O pe3yJibTaTa Mo
CBOEMY HAIpaBJICHUIO U KOOPJIMUHHUPYS CBOM JEUCTBHS C JPYyrUMHU
YJIeHaMH KOMaH/]Ibl;

¢ OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATEIBHO C(POPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBHS.

PerynsiTuBHBIC YHUBepCcaJbHbIe YUeOHbIE NeCTBHUS

Camoopranmsanus:

¢ BBISIBIIATH MTPOOJICMBI B )KU3HCHHBIX M YUCOHBIX CHUTYAIUAX, TPEOYIOIIHNX IS
penieHus PU3NYECKUX 3HAHUH;

e ODUEHTUPOBATHCA B  PA3IMUYHBIX  MOAXOAAX  MNPHUHATHS  peUIeHUM
(MHIUMBUyalbHOE, TPUHSTHE PEIICHHsS B TpYIe, NPUHATHE pPEIICHUN
rpynmnomn);

e CAMOCTOSITEJIbHO COCTaBIIATh AJTOPUTM pelieHus: (U3MUEeCKOr 3aJaud WM
IUTAaHA WCCJIEOBAHMUS C YUYETOM HMMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh Mpe/jlaraéMble BAPUAHTHI PEIICHHUI;

e JICTIATh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLUHOHAIbHBI HHTEJIEKT:

e IaBaTh aJICKBATHYIO OIICHKY CUTYaIlMU U Tpe/jIarath IUlaH €€ N3MEHCHUS;

¢ OOBSICHATh  MPUYUHBI  JOCTHXKEHUS  (HEIOCTIDKEHHS)  PEe3ylbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

¢ BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCIIC€ B XOJ BBITOJTHEHHS
¢u3nueckoro UWCCIEeNOBaHHUA WJIM TIPOEKTa) HA OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBIIMXCS CHUTYyaIlMii, yCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEW;

e OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IIEJN U YCIOBHSIM;

e CTAaBUTH C€0S1 HA MECTO JIPYTOT0 YEJOBEKa B XOJI€ CIIOpa WM JUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBbI, HAMEPECHHUS U JIOTUKY JPYTOro;

e PU3HABATH CBOE MPABO Ha OMIMOKY MPH PEIICHUH (PU3NUECKHUX 3a7a4 WU B
YTBEPKJCHUSAX Ha HAYYHBIC TEMBI M TAKOE JKE€ MPaBO JIPYTroTO.



HPEJMETHBIE PE3YJIBTATBI

1) dopmupoBaHHE MpEnCTABICHU O 3aKOHOMEPHOW CBS3M W TO3HABAEMOCTH
SIBJICHUN TPUPOJIbI, 00 OOBEKTUBHOCTH HAYYHOT'O 3HAHUSI; O CUCTEMOOOpa3yolei
posii GU3HMKMU AJi Pa3BUTUS APYTHMX €CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJIOTH;
HAay4YHOT'O MHUPOBO33PEHHUS KaK pe3yJbTaTa M3yYEHHUS OCHOB CTPOEHUS MAaTE€pUU U
(yHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

2) ¢dopMHpOBaHHE TMEPBOHAYAIBHBIX MPEACTABICHUN O (DU3UYCCKOW CYIHOCTH
SIBJICHUH MPUPOIbI (MEXAaHUUECKUX, TEITIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX ),
BUJIaX MaTepuu (BEIIECTBO U TOJIE), JABMIXKEHHM KaK CIOco0€ CyIIeCTBOBaHMS
MaTepuH; YCBOCHUE OCHOBHBIX U MEXaHHKH, aTOMHO-MOJICKYJISIPHOTO YUYEHUS O
CTPOCHHMM BEIIECTBA, DJEMEHTOB »JJIEKTPOJWHAMHKA W KBAaHTOBOW (DU3UKW;
OBJIQJICHUE TTOHSATUWHBIM annapaToM U CUMBOJIMYECKUM S3bIKOM (DU3UKHU;

3) nproOpeTeHNe OMNbIiTa MPUMEHEHUSI HAyYHBIX METOJIOB MMO3HAHMUS, HAOIIOICHHSI
(¢u3nueckux SBICHUN, TNPOBEJEHUSI OIBITOB, MPOCTHIX OSKCIEPUMEHTAIbHBIX
UCCIIEIOBAHUN, IPSAMBIX U KOCBEHHBIX U3MEPEHUN C UCITOJIb30BAaHUEM aHAJIOTOBBIX
U IUPPOBBIX  W3MEPUTEIBHBIX  MPUOOPOB; TMOHMMaHUE  HEU30EKHOCTH
MOTPEIIHOCTEN JIIOOBIX U3MEPEHUH;

4) moHMMaHHe (U3UYECKUX OCHOB M TMPHUHIIMIIOB JCUCTBHs (pabOThI) MamiuH M
MEXaHHU3MOB, CPEICTB TEPEIBMKCHUS W  CBSI3H, OBITOBBIX TPHUOOPOB,
MPOMBIIIUICHHBIX TEXHOJOTHYECKHUX IPOIECCOB, BIHSHHS WX HAa OKPYKAIOIIYIO
Cpely; OCO3HAaHHE BO3MOXXHBIX TMPUYMH TEXHOTECHHBIX U OKOJOTHUYECKUX
KatacTpod;

5) oco3HaHHEe HEOOXOIUMOCTH MPUMEHEHHS JAOCTHKCHUN (PU3UKU W TEXHOJIOTHH
JUISL pallMOHAIIBHOTO MPUPOIOIIOIb30BAHMS,

6) oBmaJeHHWE OCHOBAaMH OC30MACHOIO KCIIOJh30BAHHUS CCTECTBCHHBIX |
UCKYCCTBEHHBIX JJIEKTPUYECKUX M MATrHUTHBIX TMOJI€H, SJIEeKTPOMArHUTHBIX H
3BYKOBBIX BOJIH, €CTECTBEHHBIX M UCKYCCTBEHHBIX MOHU3UPYIOLIUX U3IyYEHUN BO
n30eKaHue WX BPEAHOTO BO3ACHCTBUS HAa OKPYXKAIOUIYI0 Cpeay U OpraHu3M
YeJI0BEKa;

7) pa3BUTHE yMCHHS IUIAHUPOBATH B TIOBCEIHEBHOW J>KM3HH CBOHM JICUCTBUS C
[IPUMEHECHUEM TIOJIyYCHHBIX 3HAHUWA 3aKOHOB MEXAHUKH, DJIECKTPOJIUHAMUKH,
TEPMOJUHAMUKH M TETIJIOBBIX SIBIICHUN C TEIbI0 COCPEIKEHUS 310POBbS;

8) dQopmupoBaHMEe TPEICTaBICHHA O HEPAIMOHAIHLHOM  HWCIOJIb30BaHUU
MPUPOAHBIX PECYPCOB M DSHEPTUM, 3arps3HEHUN OKPYKAOMIEH Cpenbl Kak
CJIEACTBUE HECOBEPIIECHCTBA MAIIMH U MEXAHU3MOB;

9) mis oO0ydarommxcsi C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3J0POBbS, JIJIs
VHBAJIUJOB, JETE€W WHBAJIWIOB: BJIAJCHUE OCHOBHBIMHU JOCTYIIHBIMM METOJAMHU
HAy4YyHOrO TIO3HAHMSI, HCIOJIb3yeMbIMU B (u3uKe: HaAOIIOJECHUE, OIUCaHUE,
M3MEpPEHUE, SKCIEPUMEHT; YMEHHE 00paldaTbiBaTh pe3yiabTaThl H3MEPEHUH,



O6Hap}7)KI/IBaTB 3aBUCUMOCTb MCKIAY (1)I/ISI/I‘I€CKI/IMI/I BCINMYMHAaMHU, OOBSICHSATH
IMMOJIYYCHHBIC PC3YJIbTAThI N ACJIaTh BBIBO/BI;

10) s oOydYaromMXcsi C OTPAaHWYCHHBIMU BO3MOXKHOCTSMHU 3IIOPOBbBSI, IS
WHBAIUIOB, JC€Ted  WHBANWAOB:  BJAJEHUE  JOCTYNHBIMH  METOAaMH
CaMOCTOSITETTFHOTO TJIAHUPOBAHUS M TPOBEACHUA (PU3MUECKHX JKCIEPUMEHTOB,
ONMCAaHUSl M aHajHW3a TMOJYYCHHON HM3MEpUTENbHON HMH(OpMamnuu, OrnpeneacHHs
JOCTOBEPHOCTH MOJIYUYEHHOTO pEe3yIbTaTa;

11) nns crienslx W CIA0OBUAAIIMX OOYYAIOMIUXCS: BIaJCHHUE MPAaBUIAMH 3allUCH
¢uznueckux hopmya penbedHO-ToueyHOM cucTemMbl 0003HaueHuit JI. bpaiins.

K xoH1y o0yuenus B 7 kjiacce npeIMETHbIC Pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00YUAOIINXCSI YMEHUMH:

e ICTIOJIb30BATh MOHATHUA: (PU3NUECKUE U XUMHUYECKUE SIBJICHUSI, HAOIOICHHE,
AKCTIIEPUMEHT, MOJICJIb, TUIIOTE3a, €AUHUIIBI (PU3UYECKUX BEIUYUH, aTOM,
MOJICKYJia, arperaTHble COCTOSIHUSI BemlecTBa (TBEpHOE, IKUIKOE,
razoo0pa3Hoe), MexaHU4eCKoe JBUKEHHE (PaBHOMEPHOE, HEpaBHOMEPHOE,
NPSMOJIMHEHHOE), TpaeKTOpHUsi, PaBHOJCUCTBYIOIIAsl cuja, aedopmarus
(ympyras, IiacTudeckasi), HeB€COMOCTh, COOOIIAIOIINECS COCYABL;

epaznuyaTh sABICHUS (AUQQY3Us, TEIUIOBOE NBIKEHHE YacTHIl BEIIECTBa,
pPaBHOMEpPHOE  JIBHKEHHUE, HEPABHOMEPHOE  JBWKEHUE, WHEpLUs,
B3aMMOJICICTBUE TEJI, PABHOBECHUE TBEPABIX TEJI C 3aKPEIUIEHHOM OCBHIO
BpallleHUs, Iepefaya JAaBjICHUs TBEPABIMU TEJIAMH, XKUAKOCTAMU U
razamu, atMochepHoe JaBlieHHWe, IUIaBaHUE TeJ, MpeBpaIieHUs
MEXaHWYECKOW HHEPIrHM) IO ONHUCAHUI0O UX XapaKTEpHBIX CBOWMCTB U Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

epacmo3HaBaTh  MPOSIBIIEHWE  M3YUYCHHBIX  (U3HUYECKUX  SIBICHUU B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IIPUMEPBI JBUKEHHUSI C PA3JIMYHBIMU CKOPOCTSIMH B XKUBOW M HEXKHUBOU
IPUPOJAE, JECUCTBHE CWIbl TPEHHUS B MNPHUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EpHOTO NIaBIICHUS Ha KMBOW OpPraHW3M, IJIaBaHWE pPbIO, phIuaru B
TEJIE YeJIOBEKa, NP 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (PU3NUECKUX SBICHUN;

 ONTUCHIBATh M3YYCHHBIC CBOMCTBA TeM W (PU3MUYECKHUE SBICHUS, WCIIONB3YS
¢usnueckne BeaMUMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHUJA YIPYIOCTH, CHJA TSIKECTH, BEC
Tena, Cujla TPEHUs, AaBieHue (TBEPIOro Tena, >KUAKOCTH, Trasa),
BBITAJIKUBAIOIIASI CUJIA, MEXaHUYecKas paboTa, MOIIHOCTb, MJIEUO CHUJIBI,
MOMEHT CWIbl, KO3(Q(QUIMEHT TMOJE3HOr0 JEHUCTBHS MEXaHHU3MOB,
KUHETUYECKasl U TOTEHIMalbHAsl HEPrus), NPy OMUCAHUU NPABUILHO



TPaKTOBaTh  (PM3MUECKHI  CMBICT  HCIONB3YEMBIX  BEJIWYMH, HX
0003HaYeHUsT U €AMHMIBI (PU3UUYECKUX BEJIMYMH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIONINE JaHHYIO (PU3NYECKYIO BEIMYMHY C JPYTMMH BEITMYHMHAMU,
CTPOUTH IpapvKN U3yYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYHH;

e XapaKTepH30BaTh CBOWCTBA Tel, (U3MUECKUE SBICHHUS H TPOILECCHI,
UCIIONIB3YSl TIPaBUJIa CJIOXKEHHUS CUJ (BIOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MpaBUIIO pPaBHOBECHS pbrdara (0yoka),
«30J7I0TOE€ TPABHIIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHWYEeCKOU
SHEPrUH, TpPHU OITOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H
3alUChIBATh €T0 MaTEMATHUECKOE BBIPAKCHHE;

¢ 00BSCHATH (PU3UUECKHE SBICHHS, TIPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CHTyalllii MNPaKTHKOOPHUEHTUPOBAHHOTO  XapakTepa:
BBISIBIIATH NTPUUMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBsCHeHUE u3 -2
JIOTHYECKUX IIaroB C OMOpOi Ha 1—2 M3yYeHHBIX CBOWCTBA (PU3MICCKUX
SBIICHUH, PU3NIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

e peIaTh pacy€THHIC 3a7a4n B 1—2 NEHWCTBUS, UCIIONB3YS 3aKOHBI M (POPMYIIBI,
CBSI3BIBAIONINE (U3NYCCKUE BEIMYMHBI: HAa OCHOBE aHANIM3a YCJIOBHUSA
3aJa4d  3alKChIBATh KPaTKOE YCIOBUE, TIOJCTABIATh (DHU3HUECKHE
BEJIMYUHBI B (DOPMYJIBI U TMPOBOJIUTH PACUETHI, HAXOJUTh CIPABOYHbBIE
JaHHBIE, HEOOXOUMBIE JJI PEUISHUs 3a/1ay, OIIEHUBATh PEATUCTUYHOCTh
MOJTy4eHHOU (DU3UYECKON BEIMUMHBI;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIH
($u3MUECKNX METOJI0B, B ONTMCAHUU UCCIIEIOBAHMS BBIICIATH MPOBEPSIEMOE
npennonioxenue  (TUmnoresy),  pa3idyaTh W HHTEPIPETHUPOBATH
MOJTyYeHHBIH pe3yJbTaT, HAaXOIWUTh OIIMOKA B XOJE OIbITa, JeiaTh
BBIBOJIBI TI0 €T0 pe3yJIbTaTaMm;

e IPOBOJUTH OIBITHI TTO HAOIOICHUIO (PU3UYCCKUX SIBICHUN WM (PU3NIECKHUX
CBOMCTB Tel: (OPMYJIUPOBATH MPOBEPSIEMbIE IMPEAINOJIOKEHUs, COOUpaTh
YCTaHOBKY U3 NPEAJIOKEHHOTO0 000pYy/IOBaHUs, 3alUChIBaTh XOJ OMNBITA U
dbopMyIHpOBaTH BHIBOIBL

e BBHITIOJTHATH MPSMbIE U3MEPEHUS PACCTOSHUSA, BPEMEHU, MacChl Tena, 00bEMa,
CWIBl M TEMIIEpaTyphl C HCIOJIB30BAHUEM AaHAJIOTOBBIX M IHU(POBBIX
npuOOpOB, 3aMHCHIBATH TOKAa3aHUS MPUOOPOB C YUYETOM 3aJaHHOU
a0COIOTHOM MOTPEITHOCTH N3MEPEHUH;

* [POBO/IUTH HCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (DPU3MUECKON BEIWYMHBI OT
JIPYTol C WCTIOJIb30BAaHWEM TMPSMBIX H3MEPEHUN (3aBUCHUMOCTU ITyTH
PaBHOMEPHO JBIDKYIIETOCS Tela OT BPEMEHU [IBIDKCHUS TeEJa, CHIIBI
TPEHUs CKOJIBKEHUS OT Beca Tesa, KauecTBa 00pabOTKU MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTHU CHJIbI TPEHUS OT IUIOIIA U COPUKOCHOBEHUS TeJl, CHIIBI



YOPYTOCTH OT YJJIMHEHUS MPY>KUHBI, BHITAJIKUBAIOIIEH CHIIBI OT 00BhEMA
MOTPYKEHHOU YACTU TENA U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH Teja, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUM
IJIaBaHUs TEJ, YCJIOBUM paBHOBECHs pblyara U OJIOKOB), y4aCTBOBAaTh B
IUIAHUPOBAHUM  Y4YEOHOro MCCIENOBaHUsA, COOUpATh YCTAHOBKY H
BBITIOJIHSITE U3MEPEHUS, CIEAysl MPEIOKEeHHOMY IUIaHy, (PUKCHUpPOBATH
pe3yJabTaThl TMOJYYEHHON 3aBUCHUMOCTH (PU3MYECKUX BEIUYMH B BHJC
IPEIJIOKEHHBIX TaONHI] U TpadUKOB, AENaTh BBIBOJLI IO pe3ysibTaTaM
UCCJICIOBaHMS;

¢ IPOBOJAUTHL KOCBEHHBbIE M3MEpPECHUS (U3UYECKUX BEIWYUH (IJIOTHOCTh
BEIIECTBA KUJAKOCTA M TBEPAOrO TeENa, CUJla TPEHUS CKOJIBKEHUS,
JABJIGHUE  BO3JyXa, BbITAJKHUBAIOIIAS  CUJA, JICHCTByIOIIas  Ha
NOTpyXKEHHOE B JKHAKOCTh TeJIO, KOA((PHUIUEHT TMOJIE3HOr0 JeUCTBUS
IPOCTBIX MEXaHM3MOB), CJIEIys TPEIJIOKEHHOM WHCTPYKIMH: TPHU
BBITIOJIHCHUU H3MEPEHUN CcOoOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBIYHCIISITh 3HAYCHUE NCKOMOU BEJTMYHHBI,

e COOTIONIATh TIPaBUJIa TEXHUKU OE30MAaCHOCTU TIPHU paboTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

e YKa3bIBaTh MPHUHIUIBI JCUCTBUS TNPUOOPOB M TEXHUUYECKHX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETpP, COOOINAOIIUEcs COCYAbl, OapoMmerp,
phIyar, MOJABUKHBIN U HETTOABUKHBIN OJIOK, HAKJIOHHAS TUTIOCKOCTH;

e XapaKTEpHU30BaTh MPUHILMIBI  JEUCTBUS  U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX ONuUcaHud (B TOM 4YHUCIE:
NOJIIUITHUKHA, yCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKHN TMpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, aPEOMETP), UCTIONb3Ys 3HAHUS
0 CBOHMCTBaX (PUM3MYECKHUX SIBJICHUNU M HEOOXOIUMBIC (PU3UYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

o IPUBOIUTH MPUMEPHI (HAXOAUTH MHPOPMAIIHIO O TPUMEPAxX) MPAKTUIECKOTO
UCTIONIb30BaHUs (U3MYECKUX 3HAHUN B TIOBCEJHEBHOW JKH3HU IS
oOecrieueHusi 0€30MacHOCTH TMpU  oOpameHun ¢ mpubopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHMS 3J0POBbSI M COOJIIOACHUS
HOPM 3KOJIOTUYECKOTO TTOBEACHUS B OKPY KAIOIIEH Cpeae;

¢ OCYIIECTBISATH OTOOpP HWCTOYHWUKOB wuH(popmanuu B HWHTepHEeTe B
COOTBETCTBHH C 3aJaHHBIM IMOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUW W MNyTEM CpPAaBHEHUS PA3JIMYHBIX HMCTOYHHKOB BBIJIEIATH
UHPOPMAIINIO, KOTOpas SIBISIETCS MPOTHBOPEYMBON HIIU MOXKET OBITh
HEJIO0CTOBEPHOMU;

* ICTIOJIb30BaTh MPU BBHINOJHEHUU YYEOHBIX 3aJaHUM HAYy4YHO-TIOMYJISIPHYIO
AUTEPATYpy (PU3UYECKOTO COJAEp)KAHUs, CIPABOYHBIE MaTepHalbl,



pecypcesl cet MIHTEepHET, BiIaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HH(YOpPMALUMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE MHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaIK (PU3UUECKOTO COAEP)KAaHUSA, B TOM
quciae MyOJuYHO JeNaTh KpaTKHe COOOLIEHHS O Pe3yJbTaTax IMPOEKTOB
WIM Y4eOHBIX MCCIEOBAaHUM, MpPU OSTOM TPaMOTHO HCIOIb30BAThH
U3YYCHHBI TOHATHMHBIA anmapar Kypca (QU3MKH, CONPOBOXKAAThH
BBICTYILJICHUE NIPE3EHTALUEH;

e[IPU BBIMIOJIHEHUH Y4YEOHBIX MPOEKTOB M UCCJEJAOBAHUNA paclpeneisiTh
00s3aHHOCTH B TpyMIe B COOTBETCTBMM C IOCTABJICHHBIMU 3aJa4amH,
CIEAUTh 3a BBINOJIHEHUEM IIJJaHA JCUCTBUN, aJEKBaTHO OLICHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TPYIINbl, BBICTPAUBATH
KOMMYHHMKAaTHBHOE B3aUMOJICICTBUE, YUUTHIBASI MHEHUE OKPYKAIOILIHX.

K xonmy oOydenust B 8 kiacce npeMeTHbIe pe3yJibTaThl HA 0230BOM YpOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Yy OOYUAIOIIUXCS YMEHUM:

e ICTIOJIb30BaTh MOHSTHUS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE ABUKEHUE
aTOMOB U MOJIEKYJ, arPETaTHBIE COCTOSIHUS BELIECTBA, KPUCTAJUIMYECKHUE U
amop(HbBIE Tena, HACBHIIEHHBI M HEHACBIEHHBIM Tap, BIAXHOCTh
BO3JlyXa, TEMIIEparypa, BHYTPEHHSS DHEpPrus, TEIUIOBOW [BUIaTellb,
JJIEMEHTAPHBIN JJIEKTPUYCCKUN 3apsll, HIEKTPUUYECKOE I10JI€, IIPOBOJIHUKU
U JUDJIEKTPUKH, IIOCTOSHHBINA DJIEKTPUUECKUN TOK, MATHUTHOE I10JIE;

epa3nuyaTh SBICHUA (TEIUIOBOE paCIIMpPEHUE M C)KaTue, TeIulonepenaya,
TEIJIOBOE PABHOBECHE, CMAuMBaHUE, KalUJULIPHBIEC SBJICHUS, UCIIAPEHMUE,
KOHJCHCAlUs, IUIABICHUE, KpHUCcTauM3auus (OTBEpACBaHUE), KHUIICHUE,
TerIoneperayda (TEmI0npOBOAHOCTS, KOHBEKLIHS, U3IIy4EHHE),
JJIEKTpU3aLUs TeJ, B3aUMOJECUCTBUE 3apsANOB, JEUCTBUS BIJIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHHME, B3aUMOJCHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOI'O IOJI HA IPOBOJHUK C TOKOM, JIEKTPOMAarHUTHAasT MHIYKLIVS)
II0 ONWCAaHUID MX XAPAaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JE€MOHCTPUPYIOLIUX TaHHOE (PU3UUECKOE SBICHUE;

epacroO3HaBaTh  MPOSIBICEHUE  HW3YYEHHBIX  (U3NYECKUX  SIBICHUH B
OKpYy’>KalollleM MHUpE, B TOM uYucie (pU3MUEeCKHe SBJIEHUS B MNPHUPOJE:
IIOBEPXHOCTHOE HATSKEHWE M KANWUIIPHBIC SBICHHWS B IIPUPOJE,
KpUCTaJIbl B mpupozae, usnydyeHne ConHua, 3amep3aHue BOJOEMOB,
MOpCKHE Opur3bl, 00pa30BaHKUE POCHI, TYMaHa, UHESI, CHETa, SJIEKTPUUECKHUE
ABJICHUS B aTMoc(epe, 3JEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiM, JAped( MOJIOCOB, POJIb MATHUTHOTO MOJS JUIsl KM3HU Ha
3emuie, NOJIIPHOE CHUSHUE, IIPU 3TOM IIEPEBOINUTD NIPAKTUYECKYIO 3a1a4y B



y4eOHYI0, BBIJCISTh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PUBHUECKUX
SIBJICHUM;

e ONIMCHIBATh M3YUYCHHBIE CBOMCTBA Ted U (U3UYECKUE SIBICHHS, UCTIOIB3YS
dbu3nUeckue BETUYUHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPTHS, KOJTUYECTBO
TEIJIOThI, yJieNIbHasl TEeIJIOEMKOCTh BEIIECTBA, YJeJbHAsl TeIIoTa
IUTABJICHUSI, YJIeJbHAsl TEIJIoTa NapooOpa3oBaHMs, yjAelbHAs TemioTa
CrOopaHusi TOIUIMBA, KOA(D(PUIMUEHT TOJIE3HOTO JIEUCTBUSL TEIUIOBOM
MalllMHbI, OTHOCUTEIbHAS BIAXXHOCTh BO3/lyXa, JJIEKTPUUYECKHUM 3apsij,
cuja TOKa, JJICKTPUYECKOE HAIpPsIKEHUE, COMPOTHBJIICHUE MPOBOJIHUKA,
yAEIbHOE  CONpPOTUBJIEHUE  BeElIeCTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOr0  TOKa), TMpPU  ONHCAHWW TPABUIBHO  TPAKTOBAThH
(bU3UYECKU CMBICT HMCTOJB3yeMbIX BEJIWYWH, OO03HAYCHUS W €IUHHUIIBI
bU3MYECKUX BEIWYMH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIUE JTAHHYIO
GU3UYECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduku
W3YUYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYMH;

e XapaKTepU30BaTh CBOMCTBAa TeJ, (U3UYECKUE SBICHUS U TMPOIIECCHI,
UCIIOJIB3YSl OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETHYECKOH TEOpUH
CTPOCHHMS BEIECTBA, MPUHIMI CYNEPHO3UIUKA TIOJIeH (Ha Ka4eCTBEHHOM
YpOBHE), 3aKOH COXpaHEeHHs 3apsjaa, 3akoH OMa i ydyacTka IeMu, 3aKOH
Jxoyns—JleHnia, 3akoH COXpaHEHHUs DHEPruH, TMpPU DTOM JaBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alKCBIBATH €r0 MaTEMaTHYECKOEe
BBIpA)KEHUE;

¢ O0BSICHATh (U3HUECKUE TPOIECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalluil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABISATH
IPUYMHHOCIIEICTBEHHBIC CBS3U, CTPOUTH OOBSCHEHUE W3 1—2 JITOTMYecKux
IaroB ¢ Omopol Ha 1-2 HM3yYEeHHBIX CBOMCTBAa (U3UYCCKHUX SIBICHHM,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e peIIaTh pacu€THBIC 3a7a4M B 2—3 JEHCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYIIHI,
CBs3BIBAIONINE (DU3MYECKUE BEIMYMHBI: HAa OCHOBE aHajn3a YCIOBHS
3a/1a4M 3alUChIBATh KPATKOE YCJIOBUE, BBISBIATH HEIOCTATOK JAHHBIX IS
pelIeHus 3a7a4u, BHIOMPATh 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE NS €€
peuieHns, MNpPOBOAUTH pacuy€éThl M CpaBHHUBATh IIOJIYYEHHOE 3HAUYEHUE
¢bu3nuecKol BETUYNHBI C U3BECTHBIMH JIAHHBIMU;

epacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOYKHO PEIIUTh NPH TMOMOIIHU
(¢u3HUeCKNX METO/OB, HWCIIOJB3Yysl OMHUCAHWE WCCICIOBAHUS, BBIICISATH
IpOBEPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABUIBHOCTh MOPSAKA
MIPOBEJICHUS UCCIICIOBAHMS, JAeIaTh BEIBOBL,

e IPOBOJAUTH OIBITHI 1O HAOTIOJICHUIO (PU3UUYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeJl (KanWJUISIPHbIC SBJICHUS, 3aBUCUMOCTD JIaBJIICHUS BO3/lyXa OT



ero 00bEmMa, TeMnepaTypbl, CKOPOCTU MPOIECCa OCTHIBAHUS U HArPEBaHUS
MpU U3IYYEHUU OT I[BETa M3Jydaromieidl (MOorjolaroniei) moBEpXHOCTH,
CKOpPOCTh MCHApPEHHs] BOAbI OT TEMIIEPATYPbl KUJAKOCTU W IUIOLIAAU €€
MOBEPXHOCTH, JJIEKTPHU3aLMs TEl W B3aUMOJCUCTBUE DIECKTPUUECKUX
3apsJ0B, B3aUMOJCHCTBUE TIOCTOSHHBIX MAarHUTOB, BU3YyaJIM3alUs
MAarHUTHBIX TOJIEN MOCTOSTHHBIX MarHUTOB, IEUCTBUSI MATHUTHOTO TOJISI HA
IPOBOJHUK C  TOKOM, CBOWMCTBA  DJIEKTPOMAarHura,  CBOWCTBa
AJIEKTPOJIBUTATENS TOCTOSSHHOTO TOKa): (OpMYJIMpPOBaThH MPOBEPsSEMbIC
PEANOIOKEHUS, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYI0BaHMUSI,
OMUCHIBAThH XOJI OMbITA U (POPMYJIMPOBATH BHIBOJIHI,

e BBITIOJIHATH MPSAMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/yXa, CHUJIbl TOKa, HAMNPSOKEHUS C MCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB M JATYMKOB (DU3MYECKUX BEJIWYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUH ¢ y4€TOM 3aJaHHON aOCOJIFOTHOM MOTPEIIHOCTH;

e IPOBOJUTH HCCIIEOBAHNE 3aBUCUMOCTH OJHON (hM3UYECKON BEIIMYUHBI OT
JIpPYyrol ¢  WCIOJIb30BaHUEM TPSAMBIX  HM3MEpPEHUM  (3aBUCUMOCTH
CONPOTHUBIICHUS TPOBOJHMKA OT €ro JIMHBI, IUIOMAAM MONEPEYHOTO
CEUEHHMS U YACIBLHOIO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIEr0 4epe3 TMPOBOJAHUK, OT HANpsOKEHHUsT HAa  [POBOJHHKE,
UCCIENOBAaHNE IIOCJIENOBATEIBHOTO M MapaJUIEIbHOTO COEIMHEHUU
IPOBOJAHUKOB): TUIAHUPOBATh HCCIEAOBaHHE, COOUPATh YCTAHOBKY W
BBITMIOJIHATh W3MEPEHUs, CJeays NPEeIOoKeHHOMY IUIaHy, (PUKCHpOBATH
pe3yNbTaThl TOMYYEHHOW 3aBHCHUMOCTH B BHJE TabmuIl U rpaduKoB,
JenaTh BBIBOJBI 10 PE3yJIbTaTaM HCCIIEI0BaHUS;

¢ [IPOBOJIUTh KOCBEHHBIE M3MepeHUs: (U3MUECKUX BEIUYUH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHBIICHUE TMPOBOJHHWKA, paboTa W
MOIIIHOCTh JJIEKTPUYECKOTO0 TOKA): TUIAHUPOBATH HM3MEPEHUs, COOMpaTh
AKCIIEpPUMEHTAJIBHYI0 YCTAHOBKY, CIEAyS MPEIJIOKEHHOW HHCTPYKLUH, U
BBIYHCIISIT 3HAUEHUE BEJTNYUHBI;

* COOJIIO/IATh TIPaBWJIa TEXHUKHU O€30IMAaCHOCTH TMpH padbore ¢ 1abopaTopHBIM
000pyI0BaHUEM;

e XapaKTEpPHU30BaTh TMPUHIMIBI  JCHUCTBUS  U3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa HMX ONUCaHUs (B TOM YHCIE:
CHUCTEMa OTOIUIEHHUSI JOMOB, TMTPOMETp, MapoBasi TypOWHA, aMIepMETp,
BOJIBTMETP, CUETUUK BJICKTPUUYECKOM DSHEPTUH, IJIEKTPOOCBETUTEIbHbBIC
npuOOpPBI, HATPEBATEIBHBIE AIIEKTPONPHOOPHI (IPUMEPHI), IEKTPUIESCKUE
MPEJOXPAHUTENH, STIEKTPOMATHUT, SJIEKTPOABUTATENb TOCTOSIHHOTO TOKA),
WCIIOJb3ysl 3HAHUS O CBOMCTBaX (PU3MUYECKUX SBICHUU M HEOOXOJUMBbIC
du3nYecKre 3aKOHOMEPHOCTH;



e PaCIO3HaBaTh IMPOCTbIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIIbHbBIE
npuOoOpsl MO CXEeMaM W CXEMAaTHYHBIM pUCYHKaM (KUIAKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TMTPOMETP, JIBUraTelb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATbh CXEMbI 3JIEKTPUUYECKUX
Henel ¢ mocieoBaTeNIbHbIM U MapajiIeNIbHbIM COEUHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAUYEHMSI JIEMEHTOB AJIEKTPUUECKHX 1ETIEH;

e IPUBOIUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIB30BaHUSl (DU3WUECKUX 3HAHUU B TOBCEAHEBHOW JKHU3HU JUIS
oOecrieyeHusi 0€30MACHOCTH TMpU  OOpalieHuu ¢ npubopaMu |
TEXHUYECKUMHU YCTPOICTBAMHU, COXpPAHEHHUS 3J0POBbS U COOJIIOICHUS
HOPM 3KOJIOTHYECKOTO MOBEACHUS B OKPY KaIOILEH Cpejie;

¢ OCYIIECTBIISAITh ~ MOUCK HMHPOpMalUUU  (PU3MYECKOTO  COAEpKaHUA B
WNuTepHere, Ha OCHOBE HMEIOIIMXCA 3HAHUU M MyTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBIICNATH  WMH(OpMamuio, KoTopas
ABJISIETCS] MPOTUBOPEUYMBOM WIIM MOXKET OBITh HEJJOCTOBEPHOM;

¢ ICTIOJIb30BaTh MPU BBHITIOJHEHUU YYEOHBIX 3aJaHUM HAyYHO-TIOMYJISPHYIO
auTepaTypy  (pu3MYecKoro  cojep)kaHus, CIpPaBOYHbIE MaTepHalIbl,
pecypchl cetr HTEpHET, BlageTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeobpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHbIE NHUCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHMUS,
0000mas uH(OpPMAIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3UYECKOTO
colepKaHus, B TOM YHciIe NYOJUYHO TMPEACTABIATh PE3yIbTaThl
IPOEKTHOW WJIM MCCIE0BATEIbCKOW NEATEeIbHOCTH, MPU 3TOM T'PaMOTHO
UCIIONIB30BaTh M3yYCHHBIM TOHATHHHBIM  ammapar Kypca (QU3HKH,
COIMPOBOK/IaTh BBHICTYIJICHHUE MPE3CHTAIINEH;

e[IPU BBIMOJTHEHUN YYEOHBIX TMPOCKTOB M HCCIEAOBAHHM (PU3NIECKUX
IPOIIECCOB pacTpeeNsiTh OO0S3aHHOCTH B TPYyINIE B COOTBETCTBHH C
MIOCTABIICHHBIMU 3aJ1adyaMU, CJICIUTh 32 BBIMIOJHEHUEM IUTaHA JCUCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIM BKIAJ B
JeSITETHbHOCTD TPYIIIHI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJICHCTBHE,
IPOSIBIISISI TOTOBHOCTD pa3periaTh KOH(PIUKTHI.

K xoniy oOyueHnus B 9 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD y OOYHAIOIINXCS YMEHUH:

¢ ICTIONIH30BaTh  TOHSTHUS: CHCTeMa OTCY€Ta, MaTepuaibHas TOYKAa,
TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHUYECKOTO MABIKCHHS, Aedopmarius
(ympyrasi, mnjacTUyeckasl), TpPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHUE,
HEBECOMOCTb M NEPETPYy3KH, LIEHTP TAKECTH, aOCOJIIOTHO TBEPIOE TEIO,
LEHTP TSKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK W YJIbTPa3BYK, JJICKTPOMAarHUTHBIC BOJHBI,



1IKajga 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUs U MOTJIOIIEeHHUs, anb(a, Oeta- U ramma-u3iayyeHus,
M30TOMbI, IAEPHAs JHEPTeTHKA;

epaznuyaTh SABJICHHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSMOIMHENHOE
JIBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE [BHUXKEHUE, CBOOOIHOE
najieHue Tell, pABHOMEPHOE JIBH)KEHUE 10 OKPY>KHOCTH, B3aUMOJECHCTBUE
TEJ, PEAKTUBHOE JBUKEHUE, KOoJieOaTeNbHOE NIBMXKEHHE (3aTyXalollue U
BBIHYKJCHHBIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBH)KEHHE, OTPA’KEHUE
3ByKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE M MpPesIoMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3iioskeHue 0esIoro cBeTa B
CHEKTp U CJOXKEHUE CHEeKTPaJIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHas! PaJMOAaKTUBHOCTb, BOSHUKHOBEHHE JMHEHYATOrO CIEKTpPa
U3JTyYEHHUs) 110 ONUCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OMBITOB,
JEMOHCTPUPYIOIIHX JaHHOE (PU3NYECKOE SIBJICHUE;

epacmo3HaBaTh  MPOSBICHUE  M3YYCHHBIX  (PU3MYECKUX  SABJICHUNA B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKHE SIBICHHUS B TPHUPOJE:
NPWIMBBI U OTJIUBBI, JBKEHHUE T1aHeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JIBUKEHUE OJKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMIIeTpsICEHUE, CEHCMUYECKHe BOJHBI, IIYHaMM, D5XO, I[[BeTa Te,
ONTUYECKHE SIBICHUS B TMPHUPOJE, OMOJIOTHYECKOE AEHCTBHE BUAMMOTIO,
yIbTPaUONIETOBOIO W  PEHTTEHOBCKOTO M3JIY4YEHHH, €CTeCTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJHOAKTHBHOE H3ITyUYeHUE
NPUPOJHBIX MHHEpAJOB, JEHUCTBUE pPAJAMOAKTUBHBIX H3IYyUYCHHA Ha
OpraHu3M 4eJi0oBeKa), NMpHU ATOM IMEPEBOJAUTH MPAKTUUECKYIO 3a/Jady B
y4eOHyI0, BBIICNATh CYIIECTBEHHBbIE CBOMCTBA (TIpU3HAKH) (PU3NUYECKUX
SIBJICHUM;

e ONTUCHIBATh M3YUYEHHBIE CBOMCTBA Ted W (PU3UUYECKHUE SIBJICHUS, UCIIONB3YS
¢usnyeckue BeIMYMHBI (CpeAHssi WU MTHOBEHHas CKOpPOCTb Tela IpHU
HEPABHOMEPHOM JIBJKEHHMH, YCKOPEHHE, NEPEMEIIECHNE, IyTbh, YIJIOBas
CKOPOCTb, CHJIa TPEHUsS, CHJIA YOPYIOCTH, CWJIA TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TMAJCHMs, BEC TeJa, HUMITYJIbC Tela, WMILYJIbC CHIIBL,
MexaHu4yeckass paboTa M MOIIHOCTb, MOTEHIUAIbHAs OHHEPrus Tena,
HNOJHATOIO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS HYHEPrUs CHKATON
OPYXXUHBI, KWHETUYECKAs SHEPrus, IOJHAsg MeEXaHU4ecKash >SHeprus,
NEPHOJ M YacToTa KoJieOaHUH, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, [MOKa3aTellb MPEJOMIICHHS CPEAbI), IPU ONUCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJb3YEMbIX BEJINYMH,
0003HaYeHUs1 U €IUHMIIBI (U3NYECKUX BEIWYUH, HAXOIUTh (OPMYIIbI,



CBSI3bIBAIOIINE JTAHHYIO (PU3MUECKYIO BEJIUYUHY C APYTUMU BEIUYUHAMU,
CTPOUTH rpaUKK U3YyUECHHBIX 3aBUCUMOCTEH (PU3UYECKUX BEIIUYUH;

e XapaKTepU30BaTh CBOICTBAa Tel, (PU3UYECKUE SBICHUS U MPOIIECCHI,
WCIIONBb3Yysl 3aKOH COXPaHEHUs PHEPruM, 3aKOH BCEMUPHOIO TATOTEHUS,
OPUHIUIT CYMEPIO3UIMKA CWI, TPUHIMUI OTHOCUTENbHOCTH [anuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXEHUS U
PEJIOMJICHHS CBETA, 3aKOHBI COXPAaHEHHUS 3apsI0BOTO U MAaCCOBOTO YUCEN
Opu SACPHBIX pEaKIMsIX, MPU 3TOM JaBaTh CJIOBECHYIO (DOPMYITUPOBKY
3aKOHA W 3alUChIBATh €70 MAaTEMAaTUUYECKOE BhIPAXKCHUE;

¢ 00BSICHATh (DU3UYECKHE MPOILIECChl M CBOWCTBA TEJlI, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYyallui MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHUE U3 2—3 JTOTHUECKUX
IaroB ¢ Omopol Ha 2-3 M3yYEHHBIX CBOMCTBAa (HU3UYECKUX SIBICHUM,
(U3UYECKUX 3aKOHOB UJTH 3aKOHOMEPHOCTEH;

e pelIaTh pacu€THHIC 33/1aun (OMUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCITIONIB3YSl 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOIINE (DU3UYECKHE BEITUYMHBI:
HAa OCHOBE aHallh3a YCJIOBHUS 3a/Jaud 3alHChIBaTh KPAaTKOE YCJIOBHE,
BBISIBIIATh HEJIOCTAIOIINE WM M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U
dbopMyIbl, HEOOXOAUMBIE JIs pEUICHUs, TPOBOAUTH PACUETHI U OLIEHUBATH
PEATMCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3NYECKOI BEITMUUHBI;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU TMOMOIIH
(¢u3MUeCKNX METO/OB, HCIIOJIb3Ysl ONHMCAHME HCCIEIOBaHUS, BBIIEIATH
poBepsieMOe  TPENIOJNIOKEHNE, OIIEHUBAaTh MPABHIBHOCTh TOPAJKA
NPOBEJICHNS  HMCCIENOBAaHUsA, JIeNaTh  BBIBOABI, HHTEPIPETUPOBATH
pE3yNbTaThl HAOIIOICHHIN U ONIBITOB;

e IPOBOJUTH OIIBITHI 110 HAOIIONCHUIO (PU3MYCCKUX SIBICHUU MM (DU3NUSCKUX
CBOMCTB Ten (M3yuyeHHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS
SHEPTUHU, 3aBUCUMOCTh IEpPUOJA KOJICOAHWUN TPYKUHHOTO MasTHUKA OT
Macchl Ipy3a U JKECTKOCTH IMPYXKUHBI U HE3aBUCUMOCTH OT aMIUIUTYbI
MaJblX ~ KoJieOaHWW,  TPSIMOJIMHEHHOE  paclpoCTpaHEHUE  CBETa,
pasnokeHue Oenoro CBeTa B CIEKTP, M3yUEHHUE CBOMCTB M300paKeHUsS B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)XeHUs TpenMera B coOuparomiei
MWH3e, HAOIOJEHUE CIUIONIHBIX W JMHEHYATHIX CHEKTPOB H3ITyUYCHUS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY H3 HM30BITOYHOTO Habopa
o0opyJ0oBaHMS, ONWUCHIBATH XOJ] OMbITa W  €ro  Pe3yJbTaThl,
(dbopMyIHpOBaTH BHIBOIBI

 IPOBOAUTH MPU HEOOXOJAMMOCTH CEPHUI0 MPSIMBIX H3MEPEHHU, ompenenss
cpelHee 3HAUYEHUE U3MEpsieMOM BelMuMHbl ((POKYCHOE pacCTOSTHUE



coOuparomell JMH3bl), OOOCHOBBIBaTH BBIOOp cHocoba U3MEpEHUs
(u3MepuTenbHOro npudopa);

¢ [IPOBOJINTH  MCCJICOBAHUE 3aBUCUMOCTEH  (U3NYECKUX BEIUYMH C
WCIIOJB30BAaHUEM TMPSAMBIX HM3MEpPEHUH (3aBHUCHMOCTH IyTH OT BPEMEHH
IpyU PaBHOYCKOPEHHOM JIBIKCHHHM 0O€3 Ha4dallbHOW CKOPOCTH, Iepuoja
KoJIeOaHMI MaTeMaTHYECKOTO MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaKeHUs CBeTa OT yrila MaJeHUs W yria MpeIoMJICHHs OT yria
NajieHus): TIJIAaHUPOBATh HCCIEIOBaHHE, CaMOCTOSTEIBHO COOUpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yJdbTaThl MOJYYEHHOW 3aBHCHMOCTH
(¢u3NYeCKNX BEIWYMH B BHJE TaONHIl ¥ TpadUKOB, JENaTh BBIBOABI IO
pe3yJbTaTaM HCCIeI0BaHUS;

¢ [IPOBOJINTh KOCBEHHBIC U3MEpEeHHsI (DU3UYECKHX BEIUYUH (CpEIHss
CKOpPOCTh M YCKOpPEHHE Tella TpH pPaBHOYCKOPEHHOM JIBIKEHUH,
YCKOpEHHE CBOOOJHOTO TMaJeHUs, KECTKOCTh MPYKUHBI, KOIPPUIHUCHT
TPEHUsSI CKOJNBXKEHHUsS, MEXaHW4yeckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa  KojeOaHWH MaTeMaTH4ecKoro W TPY)KHHHOTO MAasTHHKOB,
ONTHYECKass Ccwia coOuparomeld JHH3BI, PATUOAKTHBHBIA  (HOH):
TUTAHUPOBATh HM3MEpPEHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATh U3MEPEHUs, CIeays NPeAIOKEHHONH WHCTPYKIMU, BBIYUCIATDH
3HAYEHUE BEJIMYMHBI U aHATU3UPOBATH MOIYYEHHBIE PE3YIIbTATHI C YIETOM
3aJJaHHOM MOTPEUTHOCTH U3MEPEHNUH;

e COOTIONIATH TPaBUJIa TEXHUKHM 0€30MacHOCTH MpHu pabore ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

epa3IM4aTh OCHOBHBIC TMPH3HAKK W3YyYEHHBIX (UINYECKUX MOJEINEeH:
MarepuajgbHas TOYKa, a0CONIOTHO TBEPAOE TEJO, TOUCHHBIH HCTOYHUK
CBeTa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeINIb aTOMHOTO $1/1pa;

e XapaKTepU30BaTh MPHUHIMIBI  JEHCTBUS  M3YUYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C ONOPON Ha HX OMNHCAaHUA (B TOM YHCIE:
CHHUIOMETP, NAaTUYUKHU IIOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, DPaKeTa,
9XOJIOT, OYKH, MepHuckorn, ¢(oToannapar, ONTUYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibcoHa), uCHoiab3yss 3HaHHUA O
CBOMCTBaX (PU3MYECKUX SBJICHMM W HEOOXoAMMbIE (pU3MUECKHe
3aKOHOMEPHOCTH;

* ICTIOJIb30BaTh CXEMBbl U CXEMaTHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pPEIICHUH Y4eOHO-TIPAKTUYECKUX 3a7a4, ONTHYECKHE CXEMBl s
MOCTPOEHUS N300paKEHH B IMJIOCKOM 3epKajie ¥ cOOMparoIiei JuH3e;



e IPUBO/IMTH NPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUSl (U3MYECKUX 3HAHUM B MOBCEAHEBHOM JKM3HU A
oOecrieueHusi 0€30MacCHOCTM MNpU  oOpameHuu ¢ nOpubopamu U
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHHUS 3A0POBbS U COOJIIOICHHUS
HOPM 3KOJIOTHYECKOI0 TOBEICHUS B OKPYXKAIOLIEH cpene;

¢ OCYIIECTBIISATh  MOUCK HMHPOpMaUMM  (PU3MYECKOTO  COAEp)KaHUA B
WNuTepHere, caMOCTOATENBHO (POPMYIUPYSI TOMCKOBBIM 3a1IpOC, HAXOIUTh
OyTU ONpENeNeHUsl TOCTOBEPHOCTH MOJYyYEHHOW MH(OpPMALMU HA OCHOBE
UMEIOILIUXCS 3HAHUN U JOTIOTHUTENbHBIX HCTOYHUKOB;

* ICTIOJIH30BaTh MPHU BBINOJHEHUHU YYEOHBIX 3a/JlaHU HAYYHO-TIOMYJISPHYIO
AUTEepaTypy  (pU3MYECKOro  cojep)KaHus, CIpaBOYHbIE MaTepHallbl,
pecypchl cet HTEpHET, BlageTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpazoBaHusi HHGOPMAIIMU U3 OJHON 3HAKOBOM CHCTEMBI B JAPYTYIO;

e CO3/1aBaThb COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOPMAIIMK U3 HECKOJIBKUX HCTOYHHMKOB (DU3UYECKOTO COAepKaHUM,
nyOJUYHO MPECTABIATh PE3YIbTaThl MPOSKTHON UM UCCIIEA0BATEIbCKON
NEeSTENbHOCTH, TMPU OTOM TPAMOTHO  HCIIOJIB30BaTh  M3YUYEHHBIH
NOHSITUMHBIA amnmapaT u3y4aemMoro paszzena (U3UKH U COMPOBOXKIATH
BBICTYIUIEHUE IMIpe3eHTalMe ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | Ilpakrnueckue
n/n NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pa3znen 1. ®dusuka u eé posib B MO3HAHUM OKPY:KAIOIIEro MUpa
bubmmoreka [JOK
11 o - 2
MK = HayKa O PHPOe https://m.edso00.ru/7f416194
1.2 du3nyeckne BeTHYHHBI 2 1 bubmiorexa [OK
https://m.edso00.ru/7f416194
bubmmoreka [JOK
13 E i 2 1
CTECTBEHHOHAYYHBIH METO]I TTO3HAHMS httos://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pa3jen 2. [lepBoHavaibHbIe CBeIEHUS O CTPOEHUH BelllecTBa
bu6mmoreka [JOK
21 Crpoenue seiectsa ! https://m.edsoo.ru/7f416194
29 JIBryKkeHre 1 B3aMMOJICHCTBUE YaCTHII 5 1 bubmuoreka [IOK
' BellleCTBa https://m.edso0.ru/7f416194
bubnuoreka [IOK
2.3 A 2
TPETATHRIC COCTOAHMA BEMECTRA https://m.edso0.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:keHne U B3aUMO/IeiicTBHE TeJ
bu6mmoreka [JOK
3.1 M 3
CXAHITICCROC ABIDREHIC https://m.edso00.ru/7f416194
3.2 WNuepuus, macca, INIOTHOCTh 4 1 bubmmoreka [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.edso0.ru/7f416194

bubmuoreka [IOK

33 Cuna. Buer cin 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnea 4. laBnenune TBEPABIX TeJl, :KUAKOCTEN 1 ra3oB
41 [asnenue. [lepenaya naBineHus TBEPIALIMU 3 bubmmoreka [JOK
' TeJIaMU, )XUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmmoreka [JOK
42 JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
43 ATmoceproe aasenme 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE KUKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuoteka [IOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nen 5. PaGora u MouHocTh. JHeprus
bu6mmoreka [JOK
>1 Pabora 1 mompgocTS 3 . https://m.edso00.ru/7f416194
bu6mmoreka [JOK
52 TpocThie MeXaHH3MEI > . https://m.edso00.ru/7f416194
bubnuoreka [IOK
53 Mexamieckas snepris 4 ! https://m.edso00.ru/7f416194
Uroro no pazneny 12
PeszepBHOe Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

KoimmyecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoabubie | Ilpakrnueckue (wucp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pa3znen 1. TensioBble siB1eHUA
. bubnuoteka [IOK
11 7
CTpoene u cBOTCTBA BelIeCTBa https://m.edsoo.ru/7f4181ce
bu6moreka [JOK
1.2 T 21 1
CTIOBBIC HIPOLECCRt > https://m.edsoo.ru/7f4181ce
Hroro mno paznmeny 28
Pa3zjien 2. JaekTpryecKkue U MATHUTHbIE SIBJIEHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apsHKEHHbIE Tella 5 1 bubnuoreka [IOK
' U UX B3aHMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOsTHHBIHM JEKTPUICCKUN TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 MarHuTHBIC ABICHHS 0 1 15 https://m.edsoo.ru/7f4181ce
bubnuoreka [IOK
24 DIEKTPOMATHHTHS HHAYKUHA 4 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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

KoimmyecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne o/m P Konrpoabubie | Ilpakrnueckue (1upp )
NPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypcbl
Pa3znen 1. Mexanuyeckue siBjieHUsA
MexaHn4ecKoe IBHKECHHE B CITOCOOBI €ro bu6mmoreka [JOK
11 10 1
ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B i 20 1 3
SAMMOIeHCTBHE Tell https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
13 3aKOHBI COXpaHe 10 3
KOHbL COXpAEHiA https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3nen 2. Mexannueckue K0JI€0AHUS U BOJHEI
bu6mmoreka [JOK
2.1 Me ecKue KoJebd 7 3
RATIHACCIIC ROMCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me ecKue .3 8 1 3
XAHMHACCIHE BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Paznen 3. DjieKTpOMArHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
DIEKTPOMArHuTHOE MOJIE U bubnunoreka [IOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBble sIBJIeHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubnuoreka [IOK



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

bubmuoreka [TOK
4.2
JIuH3BI ¥ oITUYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
4.3 PaznioxxeHne 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBaHTOBBIE SIBJIEHUS
bu6mmoreka [JOK
1 4 4 1
5 CITyCKaHHE U TIOTJIOIICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2 1
> CTpocHHe aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 Fnepupie peakiiit ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3jnen 6. [ToBTOpUTEILHO-0000 AN MOTY b
6.1 [ToBTOpEeHUE 1 0600IIIEHNE COACPIKAHUS 9 9 bubmuoteka [IOK
' Kypca ¢hu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTtpoabHbie
padoThI

IIpakTHueckue
padoThI

Jara
H3y4YeHHusI

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

®u3uKa — HayKa 0 IPUPOJIE.
SBnenus npuponasl. Puznueckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3ByKOBBIE SIBIICHUS

dus3nyeckue BeTMINHBI U UX
H3MepeHne

Ypoxk-uccnenosanue "M3mepenue
TEMIEPaTypbl MPU TOMOIIN
KUJAKOCTHOTO TEPMOMETPA U IaTYNKA
TeMrneparypbl"

Kak ¢u3uka u npyrue ecrecTBeHHbIE
HayKU U3y4aroT MPUPOY.
EcTtecTBeHHOHAYUHBIIH METOT
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUH C TIOMOIIBIO MOJIETIEH

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

Ypoxk-uccinenosanue "lIposepka
TUIIOTE3bI: JAIBHOCTH NOJIETA IIAPHUKA,
IIyIIEHHOIO TOPU30HTAJIBHO, TEM
OoublIe, yeM OoJblie BHICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BeniectBa. ONbITHI,

bubmuoreka [IOK

7 OKa3BIBAIOIINE TUCKPETHOE CTPOCHHE
a [{HC JICKP B https://m.edsoo.ru/ff09fe0a
BeELECTBA
8 JIBY>KeHMEe 4acTHII BEIIeCTBa bubmmorexa HOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanue «OMbITHI 11O
9 HaOJTIOJICHUIO TETIIOBOTO PACIIUPEHUS
ra3oBy
10 ArperaTHbIe COCTOSIHHSI BEIIECTBA
B3aumocBsI3b MeXTy CBOMCTBAMH
BEIIECTB B PA3HBIX arperaTHBIX
11 COCTOSTHUSIX M HX bubnuoteka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHHI
BOJBI
Mexannueckoe IBUKECHHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubmmorexa [JOK
p p P https://m.edsoo.ru/ff0a05c6
JBIDKEHUE
bu6mmoreka [JOK
13 Ckopoctb. Enmaunnesl ckopoctu
p 8 H p https://m.edsoo.ru/ff0a079c
14 Pacyer myty 1 BpeMeHHU NBUKEHUS Bubmorexa HOK
y p https://m.edsoo.ru/ff0a0ae4
HNuepnust. 3aK0H HHEPIINH.
15 BSaI/II)MO elicTBue TeJ'IpKaK IpUYHHA bubmorexa [IOK
a p https://m.edsoo.ru/ff0a0c10
W3MEHEHHSI CKOPOCTH JIBHKEHUS T
16 [InoTHOCTH BemiecTBa. PacueT Macchl bubmuoreka [IOK
1 00BbeMa Tena o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIaGoparopHas pabota «OmnpeneneHue



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 TBEPIOTO TEIA»

Pemenue 3amay mo treme "ImoTHOCTE

bubmuoreka IIOK

18
Beniecrsa" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuka
19 B3auMoJeiicTBus Tei. Cuna
ynpyroctu. 3akoH ['yka
JlabopaTtopHas padoTta «3yyenue
20 3aBUCHMOCTH PACTSKCHHS
(medbopmaniun) NpyKUHBI OT
MIPUIIOKEHHON CHIIBDY
21 SBnenune Tarorenus. Cuia TSHKECTH
CBs3b MEXy CHIION TSKECTH U
22 Maccoi Tenl:lyBec Tena. Pemienue bbmmorexa [HOK
e ' | https://m.edsoo.ru/ff0al1778
3a7a4 1o TeMe "Cuia TSHKECTU
Cuna TsKeCTH Ha IPYTUX IUIAHEeTax. bubnnoreka [IOK
23
DuU3NYECKUE XapaKTEPUCTUKH TIJITAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [JOK
24 N3mepenue cwit. luaamomer
P 2 P https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnosxeHue qByX CUJI, HAPaBIECHHBIX
26 10 OAHOM nﬂ ;12\140171 ’ bubmmorexa [TOK
8 N p ’ https://m.edsoo.ru/ff0ala70
PaBHOzelicTBYIOIIAS CUIT
97 Pemenue 3amay o Teme
"PaBHopeiicTByromas cun"
08 TpeHne ckonbXKEHNs U TPEHUE TIOKOSI. bu6nuoreka LIOK
Tpenue B Ipupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGoparopHas pabota «3y4yeHue bubmuoreka [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

3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJICHUS U
XapaKTepa CONPUKACAIOIIMNXCS
IMOBEPXHOCTEI

https://m.edsoo.ru/ff0alcc8

Pemenue 3ama4 Ha onpenesieHne

30 . N
PaBHOJICHCTBYIOIICH CHITBI
Pemenne 3amau mo remaM: «Bec
31 tenay, «['paduueckoe nzodpaxeHue bubnuoteka [IOK
cuny, «Cubly, «PaBHOACHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHID»
KonTponbHas pabora no remam:
«MexaHudeckoe IBIKeHne», «Macca,
32 IJIOTHOCTEY, «Bec Temay,
«I"padmueckoe N300pakKeHUE CHUID»,
«Cunen
33 JHasnenue. CiocoObl yMEHBIICHUS U bubnuotexa [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JaBieHwne raza. 3aBUCUMOCTh
34 JIaBJIEHUS ra3a oT 00bEMa Brbmoreka [JOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBneHust TBEPALIMU
35 TeJ'II;MI/I JKUJIKOCTSIMU U fasaMI/I 3akoH bubmmorexa LIOK
» UL ' https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBjieHUE B )KUJIKOCTH U Ta3e, bubmuoreka [IOK
BBI3BAHHOE JCHCTBUEM CHUJIBI TSKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenne 3agad mo teme «JlaBiieHue B bu6mmoreka [JOK
JKUJIKOCTH U Ta3e. 3axoH ITackamnsay https://m.edsoo.ru/ff0a2826
38 Coolmraromuecs cocyabl bubnmoreka [IOK



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

bubmuoreka [IOK

r N
39 HAPABJIHECCKIHI Hpece https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopuineBoit
JKHUIKOCTHEIN HAacocC
Atmocdepa 3emnu. [Tpuunnbl
CYIIIECTBOBAHUS BO3IYIITHOM
41 o}g: O0YKHU 3eMIIh 3;3};IchOCTL bubmorexa [OK
1 . https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JaBJIEHUS OT BHICOTHI
HaJl YpOBHEM MOpS
bu6mmoreka [JOK
42 B LA
ec Bo3ayxa. ATMocdepHOe JTaBlicHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune arMmochepHOTO TaBIEHUS. bubnuoreka [IOK
OnbiT Toppuueriu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTE aTMOC(HEPHOTO
44 aBJIECHUS OT BI;ICOTI)(IbHI; OBHEM bubmorexa [OK
s Ayp https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
JTaBJICHHE HA PA3JINYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agau mo reme
"AtmochepHoe naBiaeHue"
elCTBHUE KUIKOCTH U rasa Ha
47 A g bubnuoreka [IOK
TOTPYREHHOE B HUIX TEIO. https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuna
JlabopatopHas pabota «OnpeneneHue
48 BBITAIKHBAIOIIEH CHUIIBI, bubmuoreka [IOK

I[eﬁCTBYIOHleﬁ Ha TCJIO, IIOTPYKCHHOC
B XKUIAKOCTBH»

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

JlabopaTtopHasi paboTta 1o Teme
«HccnenoBanye 3aBUCMOCTH Beca
TeNa B BOJIE OT 00bEMA MOTPYKEHHOM
B XKUJKOCTb 4aCTHU TEJIa»

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

50

IlnaBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

o1

JlabopaTtopHas pabora
"KoHncTtpyupoBanue apeoMeTpa uiiu
KOHCTPYUPOBAHUC JIOJAKHU U
ONpeAeIIeHUE €€ TPy30MOAbEMHOCTH "

52

Pemenne 3a1a4d mo remam: «IlmaBanne
cynoB. Bo3ayxonnaBanuey,
«JlaBlieHHE TBEPIBIX TEN, KUIKOCTEH
H ra30B»

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

53

Mexanudeckas pabora

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

54

Momtaocts. EauHUIIEI MOIITHOCTH

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

55

VYpoxk-uccnenopanue "Pacuér
MOIITHOCTH, pa3BUBAaeMOM TIPH
noabéMe mo Jectauie"”

56

IIpocThie MexaHU3MBI. PhIyar.
PaBHOBecue cuil Ha peryare

57

KonrtpomnbHast pabora no teme
«/laBJIeHHE TBEPABIX TEJ, JKUIAKOCTEH
u razoB» / Beepoccuiickas
IpoBepoyHas paboTa

58

PesepBHriit ypok. Pabota ¢ TekcTamu
1o Teme «JlaBieHue TBEPBIX TEN,

bubnmoreka [JOK
https://m.edsoo.ru/ffO0a4ffe



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

XuIKocTel u ra3oB» / Becepocceuiickas
MpoBepoUHasi pabora

59

Poruaru B TexHuke, OBITY U IPUPO/IE.
JlabopaTtopHas pabora
«HccnenoBanue yCIOBHI paBHOBECHS
peIyara

0.5

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

60

Pemmenne 3amga4d mo teme «Y CJIOBUA
pPaBHOBECHS pbIyara

bubmmoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

Koadpurment nmoneznoro nencTBust
Mexanusma. Jlaboparopnas padota
«3mepenune K1/ HaksioHHOM
TUTOCKOCTH

0.5

62

Pemenne 3ama4 mo treme "Pabora,
moitgHocTs, KIT"

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

63

MexaHn4deckas SHEprusl.
Kunernueckas v nmoteHIManbHas
SHeprus

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

64

3aKOH COXpaHECHUSI MEXaHUYECKOU
SHEPruu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT IO TeEME
"DKCIIEpUMEHTAJIbHOE ONIPEIETICHUE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIMATLHON SHEPTUH TPU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOU
mjaockoctu"

66

KonTponbHas pabota mo teme
«PaboTa 1 MOIITHOCTh. DHEPTHSD)

67

PesepBHriit ypok. Pabora ¢ Tekctamu

bu6nmoreka [JOK



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 IBIKeHUE"

https://m.edsoo.ru/ff0adee6

PesepBHriit ypok. Paborta ¢ TekcTamu

68 o teme "Pabora. MomHoCTb. 1
Ouneprus"
OBIIEE KOJIMYECTBO HACOB 10 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoJsmyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpouabnsie | IlpakTuyeckue op
n/n Bcero H3y4YeHHuss | oOpa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
OCHOBHBIE TTOJIOKEHUST MOJIEKYJISIPHO-
1 KHHETHYECKON TEOPUHU U UX ONBITHHIC 1 bubmorexa TIOK
p https://m.edsoo.ru/ff0a5256
TTOITBEPIKACHUS
2 Macca u pazMep aTOMOB B MOJIEKYJT 1
3 Mogaenu TBEpIOTO, JKUAKOTO U 1 bu6mmoreka [JOK
ra3o00pa3HOro COCTOSHUM BelllecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPIOTO,
4 KUAKOTO ¥ Ta3000pa3HOT0 COCTOSHUMN 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJISIPHO-KUHETHUECKOI TEOpHH
bu6mmoreka [JOK
5 Kpucrannmaeckue u amopdHbIe TeIa 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KaMUUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepxHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciIMpeHue U CKaTHe 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CB3b TEeMIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
4acTHI]
9 Buytpennsist sneprust. CriocoOsl 1 bu6nuoreka LIOK
HM3MEHEHHUs BHYTPEHHEH SJHEPIUuu https://m.edsoo.ru/ff0a5c60
10 Buasl Teruionepenaun 1 bubnmoreka [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

https://m.edsoo.ru/ff0a6412

Ypoxk-koupepennus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmoreka [IOK

1 BEIIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KonnuectBo TemnoTel. Y aennHas bubmmoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOrO OanaHca. bubnuorexa [IOK
TenooOMeH U TEIII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabGopaTtopHas pabora

14 "UccnenoBanue sSBICHUS bu6mmoreka [JOK
TETJI000MEeHa MPU CMETIIBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOpsiueit BObI"
Pacuer konuuecTBa TEIIOTHL,

15 HE0OXO0IMMOT0 TSl HarPEeBaHUS Tella
Y BBIIESIEMOT0 UM IPU OXJIAXKAECHUU

16 JlabGopaTopHas padota "OnpenencHue bubnuoreka [IOK
yIEIbHOM TEIJIOEMKOCTH BellecTra' https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeJbHas TeIioTa bubnuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX TeJI. Y JAeIbHas Bubmorexa HOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABJICHUS

19 JIaGoparopHas padora "OrmnpeneneHue bu6nuoreka LIOK
yAENbHOM TEIJIOTHI IUIaBJIEeHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bu6nuoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y aenpHas Temiora bubnmoreka [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 ¥ KOHICHCAIHH.
3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopras
pabota "Onpenenenue
OTHOCUTEILHOM BIIQXKHOCTH BO3TyXa"

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

23

Pemenue 3ama4 Ha onpenesieHne
BJI&YKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIIOBBIX
neurateneif. [lapoBast TypOuHa.
JIBurarens BHYTPEHHETO CTOPAHMS

25

KIIJI TenoBOro aBuraress.
TennoBbIe IBUTATEIH U 3aIUTa
OKpY>Karolleil cpepl

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

26

3aKOH COXpaHEHUS U MPEeBpalleHUs
SHEPrUH B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o Teme "TemnsoBkIe SIBJICHHUS.
M3MeHeHune arperaTHbIX COCTOSIHUM
BemecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KoHntposbpHas paboTa o teme
"TermnoBble siBiaeHusd. U3MeHeHne
arperaTHbIX COCTOSIHUM BeriecTna"

bubnuoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

QHGKTpI/ISaHI/IH TCII. I[Ba poaa
QJICKTPUYCCKHUX 3apsa10B

30

Ypoxk-uccienoBanue "OneKTpu3anus
TEJ UHIYKIUEN U ITpH
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

B3anmopeincTBue 3apssKeHHBIX TEII.

bubmuoreka IIOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOE TOJIE.
32 HanpsiskeHHOCTB 27EKTPUYECKOTO bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TONEN
Hocurenu snexkrpuyeckux 3apsaos.
33 DOneMenTapHbIi 3apsaa. CTpoeHue
aToMa
34 [TpoBOAHHKY M TUAIEKTPUKH. 3aKOH bu6mmoreka [JOK
COXpaHEHUs NEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEeHEHUE bubnuoteka [IOK
CBOMCTB JIEKTPUUYECKHX 3aPsI0B https://m.edsoo.ru/ff0ad0cc
ONIEeKTPUYESCKUM TOK, YCIIOBUS €T0
36 c ecIT)BOBaHI/Iﬂ I/ICTZ‘IHI/IKI/I bubmuoreia LIOK
Y i https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
37 JlelicTBUS 3JEKTPUIECKOTO TOKa bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue "Jleiictue
38 AIEKTPUIECKOTO IOJIS HA IIPOBOHUKH 1
U TUDJIEKTPUKH"
39 DNEeKTpUYECKUM TOK B METaJIAX, bubnunoreka [IOK
JKAIKOCTIX U razax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Uenb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas pabota
" PATOPHA P bubmuoreka [IOK
41 N3mepenue u peryimpoBaHue CUTIbI 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 HATIPSIKEHUE.
Bonbsr™merp. JlabopaTopHas paboTa

bubmuoreka [IOK

42 "U3mepenue u perympoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsHKeHus "

43 CornpoTuBieHHE MPOBOTHUKA. bubnuoteka [IOK
VY enpHOE CONMPOTHUBIIEHUE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas padoTta "3aBUCUMOCTb

m BJIEKTPUYECKOTO CONMPOTUBIICHUS 1 bubnuoteka [IOK
MPOBOJIHUKA OT €0 JJIMHBI, TUIOLIA/INA https://m.edsoo.ru/ff0aa738
MTONIEPEYHOI0 CEYEHUs U Marepuana’”
3aBUCUMOCTD CHJIBI TOKA OT

45 HarpsbkeHus. 3akoH OMa 1715 yyacTka buonnorexa LIOK

https://m.edsoo.ru/ff0aad4a

1enu
JlaGopaTtopHas pabora
"UccneqoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, HJIYIIEro 4epe3 pe3nucTop, OT 1 bubnnorexa LIOK

https://m.edsoo.ru/ff0aa04e

COIPOTHUBIICHUS PE3UCTOPA U
HanpsbKeHUs Ha pesuctope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEIMHEHHSI IIPOBOIHUKOB
JlaGopaTopnas padora "I[IpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN NIPU 1 bubnunoreka [IOK
[10CJIeI0BATEIbHOM COEMHEHUU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JIaGoparophas pabora "[IpoBepka

49 IIpaBUJIA JUIsl CUJIBI TOKA IPU 1 bu6nuoreka LIOK

napajuieJIbHOM COE€IMHEHUH
pe3ucropos"

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 3anau Ha npuMeHEeHHE

50 3akona OMa 1 pa3In4HOro bubmmorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCITMHECHMSI TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH ICKTPUUECKOTO bubnuoteka [IOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "Onpenenenue
52 a60TpH I/Ii/[OHIII-I)OCTI/I DIIEK pnquKoro bubmmorexa [JOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
OneKTpUYECKHUE LIENU U TOTPEOUTEIN
53 DIIEKT queCKOﬁ SHEPTUU B é)I)IT bubmiorexa [OK
p P Y. https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanne
54 ITocTOSsHHBIE MATHUTHI, KX
B3aNMOJIEHCTBHE
VYpoxk-uccnenoranue "M3yuenue bubnnoreka [IOK
55 N "
MOJICH TTOCTOSTHHBIX MardHuTOB https://m.edsoo.ru/ff0ac3d0
MarauTtHOe 1moyie. MarautHoe 1osje
bu6mmoreka [JOK
56 3eMJIM ¥ eT0 3HaUYeHHue 11 )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
57 3apspKeHHBIE TeJla U UX bubmorexa [OK
p N . https://m.edsoo.ru/ff0abd2c
B3auMoeicTud. [locTosHHBIH
3JIEKTPUYECKUN TOK"
KonTponbHas padota mo teme
"DJIeKTpUUEeCKUE 3apsIIbl.
P p bubmuoreka [IOK
58 3apsKeHHbIE TeJa U UX

B3auMozencTBud. IlocTosHHBIN
anekTpuueckuii Tok" / Beepoccuiickas

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

npoBepoyHas pabora

59

PesepBHeIit ypok. Pabora ¢ TekcTamu
o Teme "llocTosiHHbIN
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas padbora

bubmmoreka [IOK
https://m.edsoo.ru/ff0acdct

60

OmneiT DpcTena. MarautHoe nose
AJIEKTPUYECKOTO TOKa MaruuTHoe
I10JIC KaTYIIKHU C TOKOM

bubmmoreka [JOK
https://m.edsoo.ru/ff0acld2

61

[IpumeHeHue MeKTPOMarHuToB B
texHuke. JlabopaTopHas pabora
"N3yueHne neicTBUS MATHUTHOT O
I10JIs1 HA POBOJHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb MIOCTOSTHHOTO
Toka. Mcrions3oBanue
ANIEKTPOJIBUraTENIeH B TEXHUYECKUX
YCTpPOMCTBaX M Ha TPAHCIIOPTE.
JlabGopaTopHas pabota
"KoHncTpyupoBaHue u U3y4eHue
paboTHI AIIEKTpoABUTATENS "

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apajes. 3aKoH
3NIEKTPOMArHUTHOW MHIYKIIMH.
IIpaBuno Jlenna

64

Dnextporenepatop. Criocoobl
MOJIy4EHUS STIEKTPUUECKOI SHEPTUH.
DIEeKTPOCTaHIIMU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEpruu

65

[ToaroToBKa K KOHTPOIBHOU paboTe
10 TeMe "DNEKTPUUECKUE U



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

MAarHUTHBIE IBJICHUS"

KonrtpomnbHast pabora no teme

66 "DIIEKTPHUYECKUE U MATHUTHBIE 1 bubmmorexa HOK
p" https://m.edsoo.ru/ff0acb14

SIBIICHUS
PesepBHblit ypok. Pabota ¢ Tekctamu bubnuorexa [IOK

67 1
o teMe "TerioBrle siBieHUS" https://m.edsoo.ru/ff0acc5e

68 PesepsHblit ypok. Pabota ¢ TekcTamu 1
o TeMe "MarauTHsie ABJIeHUS"

OBIIEE KOJIMYECTBO HACOB I10
1 68 14.5

[TPOI'PAMME



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

9 KJIACC

KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoubnbie | IlpakTuyeckue op
n/n Bcero H3y4eHHus | oOpa3oBaTesIbHbIE
padoTbI padoThI
pecypchbl

1 Mexanndueckoe IBHKEHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 bubmmoreka [JOK
MEXAHUYECKOTO ABUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE IpsAMOIMHENHOE bubnuoreka [IOK

3 1
NIBIDKEHIE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE

4 nerkeHue. CpellHss ¥ MTHOBEHHAS 1
CKOpOCTh
[IpsimonrHENHOE paBHOYCKOPEHHOE bubnuoreka [IOK

5 1
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NPSAMOJIUHEITHOTO

6 PaBHOYCKOPEHHOT'O JIBUKEHUS. 1
I'paduk ckopoctu
JlabopatopHas pabota "OmnpeneneHue

7 YCKOPEHHMS Tena Npu 1 1 bubnunoreka [IOK
PaBHOYCKOPEHHOM JIBXKEHHH 10 https://m.edsoo.ru/ff0adbl18
HAaKJIOHHOM MI0CKOCTH"

8 CBoboaHoe mageHue Ten. OnbIThl 1
lamunes

9 PaBHOMEpHOE IBHKEHHUE TIO 1 bu6nuoreka [IOK

OKPY’KHOCTH. Hepno;[ 1 9aCToTa

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

oOparenus. JlnneitHas 1 yriioBas

CKOPOCTH
10 LenTpocTpeMHUTENIBHOE YCKOPEHUE
1 [IepBsiii 3akoH HeroToHa. Bektop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona. bubnuoreka [IOK
12 .
PaBroxelicTByrOmAas cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHa. bubnuoreka [IOK
Cymniepnio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemrenne 3aa4 Ha mpuMeHeHHE bubnuoreka [IOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cuna ynpyrocri. 3akon I'yka https://m.edsoo.ru/ffO0aeca2
16 Pemrenne 3amau mo teme «Crna
YOPYTOCTH
17 JlabopaTopHas padota «OnpenencHue bubnuoreka [IOK
YKECTKOCTH MPYKUHbBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cua Tperits https://m.edsoo.ru/ff0af738
19 Pemenue 3aau no reme «Cuita bubmuoreka [IOK
TPEHUSD» https://m.edsoo.ru/ff0afa26
JlabopatopHas pabota "OmnpeneneHue bubnunoreka [IOK
20
Koa(puImeHTa TPECHUS CKOJIbKCHUS" https://m.edsoo.ru/ff0af8be
P "3
| e e o e e
. YHpY ' https://m.edsoo.ru/ff0afb8e
TpEeHus
99 Cuna TsHKeCTH U 3aKOH BCEMUPHOTO bubnmnoreka [JOK

TATOTEHUSL. Y CKOPEHHE CBOOOIHOTO

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

najacHus

Ypox-konpepenus "JBrwkeHue Ten

23 BOKPYT T'PaBUTALMIOHHOI'O LIEHTpa
(Conneunas cucrema). ['anaktuku”
Pemenue 3anau no reme "Cuna
bu6mmoreka [IOK
24 TSOKECTH M 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTCHHUS
o5 [IepBas kocMuyeckas CKOPOCTb. bubnnorexa [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MaTepranbHON TOUKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
26 PaBsHOBecue TBEpIOTO TEIIA C bubmorexa LHOK
. P https://m.edsoo.ru/ff0afe36
3aKpETUIEHHOM OChIO BpaIlleHU.
MowmeHT cunbl. LlenTp TsxecTn
PaBHOBecue MaTepuaIbHOW TOUKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpaOTO TENA C
3aKpeTIEHHONW OCBIO BpaIlleHHSL.
MowmeHnT cunsl. LlenTp Tsxectu
08 Pemenne 3amad mo teme "MoMeHT bubmuoreka [IOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe Mo
29 TeMe "MexaHU4ecKoe IBUKEHUE bubmorexa LIOK
N B ’ https://m.edsoo.ru/ff0b0408
BiaumoneiictBue ten
KonTponbHas pabora mo reme
30 "MeXlleI/ILIeCK(I))e NIIBHKEHUE bubmiorexa [OK
N | ’ https://m.edsoo.ru/ffOb06ec
BiaumoneiictBue ten
31 Nmnynbsce Tena. Umnynase cuisl. 3aKoH bubnuoreka [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 UMILyJIbCa. YIIPYroe u
HEYIIPYTroe B3auMOJECHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenne 3amau mo Teme "3akoH bu6mmoreka [IOK
32 "
COXpaHEHUs1 UMITYJIbCa https://m.edsoo.ru/ffob096¢
33 VYpoxk-koupepenus "PeaktuBHoe
JBUKEHHE B PUPOJIE U TEXHUKE"
bub6mmoreka [JOK
34 Mexannueckasi paboTa ¥ MOIITHOC
NAHIHCCKaT paboTa 1 MOIIHOCTD https://m.edsoo.ru/ff0b0a84
Pabora cuisl TSKECTH, CHITBI bubmmoreka [JOK
35
YIPYTOCTH M CHJIBI TPEHHS https://m.edsoo.ru/ffOb0db8
JlabopatopHas padota «OnpenencHue
36 paboThI CUIIBI TPEHUS IPU
PaBHOMEPHOM JIBUKEHUU TeJia 10
TOPU30HTAIBHOM TOBEPXHOCTU
37 CBs13b DHEPTUU U PAOOTHI.
[TorenimanpHas 3HEPTUst
Kunernueckas sneprusi. Teopema o bubnuoreka [IOK
38 N
KMHETUYECKON SHEPrUuun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B
MEXaHHUKe
40 Jlabopatophas pabota «3yueHnue bubnunoreka [IOK
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe NBHKEHHE U €TI0 bubmuoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoneOaHus. bubnunoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTn4ecKkuii U pyKUHHBINA

MasATHUKH



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-uccnenoBanue «3aBUCUMOCTh
Nepro/ia KoJieOaHui OT )KECTKOCTH
IIPY>KUHBL 1 MAcCHL Ipy3a»

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

45

[IpeBpanienue sHepruu npu
MEXaHMYECKUX KOIEOaHUAX

46

JlabopatopHas padota «OnpeneneHue
4acTOTHI U NIeprUo/a KoieOaHui
NPYKUHHOI'O MasiTHUKA)

bubmmoreka [JOK
https://m.edsoo.ru/ffOblaec

47

Jlabopatopnas pabota «IIpoBepka
HE3aBUCUMOCTH TIepHoIa KoJeOaH i
rpy3a, HOABENIEHHOr0 K HUTH, OT
MAaccChl Tpy3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJHBI. CBOWCTBA
MeXaHu4ecKuX BoJH. [IpogosibHbIE U
MOTEPEYHBIE BOJHBI

bubmmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHbepenius "MexaHudeckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuyeckue BOJIHEI"

50

3ByK. PacnipocTpanenue u oTpaxkeHue
3ByKa

51

Ypok-uccnenoBanue "Habmronenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

Ypok-koHpepeHnuus "YapTpa3Byk U
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

bubnmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ'ILHOfI pa60Te 1o

bu6mmoreka [JOK



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 COXPAHEHUS.
Mexaandeckue KoieOaHnust ¥ BOIHBI"

https://m.edsoo.ru/ff0b25f0

KonrponsHas pabora o teme

95 "3aKoHbI cOXpaHEeHUsI. MexaHnuecKkue
Kosie0aHusI ¥ BOJIHBI"
DNeKTpOMarHuTHOE TOJIE. bubnuoteka [IOK
56
DNeKTpOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
o7 CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH
VYpok-koudepennus "llkana
3NIEKTPOMATrHUTHBIX BOJIH. bubnuoreka [IOK
58
Hcnonb3oBaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI1 cBSI3H"
VYpoxk-uccnenoranue "M3yyenue
. bubmmoreka [JOK
39 CBOICTB AJIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
TTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pemenne 3a1a4d Ha onpenencHue
60 YaCTOThI U JJIMHBI JJIEKTPOMArHUTHOU
BOJIHBI
DneKTpoMarHuTHas MPUpOIa CBETa.
61 CkopocThb cBeTa. BomHOBBIE CBOMCTBA buommorexa [IOK
p ’ https://m.edsoo.ru/ff0b31d0
CBeTa
Uctounuku cBera. [Ipsimonunerinoe
62 acIpoCTpaHEHHE CBETA. 3aTMEHUS bubmmorexa [IOK
PACHpOCTp ' https://m.edsoo.ru/ff0b3658
Connua n JlyHst
3aKOH OTpa)KEHUS CBETA. 3epKaia.
63 PemeHI/Iep3aI[aq Ha I I/IMCHSHI/IC Bubmorexa HOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHsI CBETa
64 IIpenomnenne cBera. 3akoH bubnuoreka [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

IpCIOMIICHUA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHoe BHYTpEHHEE OTPaKCHHUE CBETA.

bubnuoteka [IOK
65 Hcnonb30BaHME MOJTHOTO BHYTPEHHETO httos://m.e dsoouru I 0b3C5C
OTPaKCHHS B ONTHYECKUX CBETOBOAX — :
Jlabopatopnas padota "VccrnenoBanue
66 3aBUCHMOCTH YTJIa TIPEIIOMIICHUS
CBETOBOTO JIy4a OT yIJia NaJICHUS Ha
rpasuue "Bo3ayx-cTexino""
VYpok-koubepenus "Mcnonbp3zoBanue
67 MTOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [JOK
68 JIun3bl. OnTHYECKAasT CUITA JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 [TocTpoenue n300paxeHuil B TMH3aX
P P https://m.edsoo.ru/ff0b444a
JlaGopaTtopHas paborta "OnpezneneHue Eu6 OK
. oTeKa
70 (hOKYCHOTO paccTOSTHUS ¥ ONTHYECKON uomorexa L
CHTBI coBHparomeii THH3b" https://m.edsoo.ru/ff0b4206
7 Ypok-koHbepeHius "OnrTuueckue bubnuoreka [IOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
bubmuoreka [IOK
72 I'ma3 kak onTuyeckas cuctema. 3peHue 1
https://m.edsoo.ru/ff0b4684
73 Ypok-koubpepenuus "Jledexro
3penus. Kak coxpanuts 3peHune”
Pa3noxxenue 6enoro cBeTa B CIIEKT.
74 OnbiTel HhtoToHA. CrioxkeHnne bubmuoreka [IOK

CIICKTpAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c



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

JlabopatopHast pabora "OmbITHI 11O
Pa3I0KEeHUIO OEI0Tro CBETa B CIEKTP U

bu6mmoreka [IOK

75 BOCIIPUSATHIO LIBETA IIPEIMETOB IIPH UX https://m.edsoo.ru/f0c0e2a
HaOJIOIEHUH Yepe3 IBETOBBIE
¢bwibTpH"
Ypok-paktukym "BonHoBbie
76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTepdepeHus u uppaxus”
77 OmnbiTel Pezepdopaa u manerapuas bubnuoteka [IOK
MOJIeIb aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynater bopa. Moaens atoma bopa
Hcnyckanue U MOrionieHue cBera
79 aromoM. KBanTsl. JInHeluaTeie bubmorexa [TOK
https://m.edsoo.ru/ff0c144c
CIEKTPBI
80 Ypok-npaktukyMm "HaGmronenune bubnnoreka [IOK
CHEKTPOB UCITyCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE U €€ BUIBI Bu6morexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenune aroMHoOro sajpa. Hyknonnas bubnuoreka [IOK
MOJEIb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE pEBpALLICHUS. bubnunoreka [IOK
N3oTomsl https://m.edsoo.ru/ff0clal4
84 Pemenue 3ama4d no teme: bubnuoreka [IOK
"PannoakTuBHBIE TpeBpalLleHUs " https://m.edsoo.ru/ffOclb4a
85 Ilepuon nomypacnana
VYpoxk-koHpepeHus "PainoakTHBHbIE BuGmiorexa LIOK
86 U3JIy4€HUs B IPUPOJIE, MEAULINHE,

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
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87

SnepHblie peakiuu. 3aKOHbI
COXPAHEHHS 3aps1I0BOT0 U MacCOBOIO
qucen

bubmuoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBsI3M aTOMHBIX siiep. CBA3b
MacChl U SHEPrUu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3amau mo reme "Anepueie
peakuun"

90

Peakinu cuHTEe3a M ICTICHUS SIIIED.
Ucroununku sueprun CosHila ¥ 3BE3]1

bubmmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpok-xoubepenmus "Anepras
sHepreTuka. JlencTBus
pPaaOaKTUBHBIX U3JTyYEHUI HA KUBbBIC
OpraHu3msl"

92

[ToaroroBka Kk KOHTPOJBLHOM paboTe MO
TeMme "DIEeKTPOMAarHUTHOE MOJIE.
DNeKTpOMarHUTHbIE BOJIHBI.
KBanToBsIe siBneHus"

bubmmoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbHas pabora no reme
"DeKTpOMarHUTHOE TOJIE.
DNeKTPOMAarHUTHBIE BOJIHBI.
KBanToBsbIe siBneHus"

94

[ToBTOpEeHUE, 00OOIIECHNE.
JlaGopaTopHbie pabOThI IO KypCy
"B3zaumMonencreue ten"

bubmuoreka [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpenue, 00o0menue. Pemenne
pacyeTHBIX ¥ KaueCTBEHHBIX 33/1a4 MO
teme "TemnoBble mporeccs”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, o6o0menue. Pemenne

bu6mmoreka [JOK



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 M KaU€CTBEHHBIX 3aa4 110
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTropenue, 06o0menue. Pemenne

bu6mmoreka [IOK

7 1
9 pacqe"THHx M Ka4eCTBEHHBIX 3a);‘faq 10 hitos://m.edsoo.ru/ff0c2b30
teme "KII/] anexkTpoycTaHOBOK
IToBTOpenue, o600IIEHHE.
98 JTabo ETO HbIE a6I(I)ITI>I 10 KypcC 1 1 bubmorexa HOK
" PATOPHBIC P " ypey https://m.edsoo.ru/ff0c2¢c52
CBeTOBBIE SIBIICHUSA
[ToBTOpenue, o0o0menue. Padora c
99 TEKCTAMU 110 TeMe "3aKOHBI 1 bubmmorexa [JOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHEHUS B MEXaHHUKE
[ToBTOpenue, 06061eHue. Pabora ¢
100 texctamu 1o teMe "Konebanus u 1 bubmorexa LHOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o600meHue. Pabora ¢
101 TexcTamu 1o Teme "CBeTOBbIE 1 bubmorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpeHnue, o600meHNe. PaboTa ¢
102 Texctamu 1o teme "KsanroBas u 1
saepHas puzuka"
OBILIEE KOJIMYECTBO HACOB I1O 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2a22
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ITPOBEPSIEMBIE ITPEIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHON MIPOIT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KJIIACC

Kon
MPoBePSIeMOro
pe3yJjbTara

HpOBepﬂeMue NnpeaAMETHbIC PE3yJIbTAaTbl 0OCBOCHUA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nmporpaMMmbl OCHOBHOT 0 o0mIero 06pa3013amm

11

HCIIOJIB30BAaTh N3YYCHHBIC ITOHATHA

1.2

pasiinydaTth ABJICHUA M0 OIMMMCAHUIO HMX XapaKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JaAHHOC (1)I/ISI/I‘ICCKOC SIBJICHUEC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YUYEHHBIX (PU3MUECKUX SBIICHUH B
OKpYy’KarolleM MHUpe, B TOM uucie (U3NYecKue SIBICHUS B MPUPO/IE,
[IPH 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4e€OHYIO, BBIICISATh

CYyIIIECTBEHHBIC CBOMCTBA (TTPU3HAKH) (PHU3NUCCKUX SBICHUN

1.4

ONKCHIBaTh M3YYCHHBbIE CBOWCTBA Tel W (PU3UYECKHE SIBICHUS,
UCTIONB3Ysl (U3MYECKHE BEJIWYMHBI, NPU OMUCAHUHM MPABUILHO
TpPakTOBaTh (U3UYECKUH CMBICI UCHOJb3YEMbIX BEIMYMUH, HUX
0003HAYECHUS U €UHUIBI (PU3NUECKUX BEIMYUH, HAXOAUTH (hOPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIUYMHY C  JIPYTHUMH
BEJIMYMHAMHU, CTPOUTH TIpadUKH  H3YUYCHHBIX  3aBUCUMOCTEH

(bnanecxnx BCJIMYUH

15

XapaKTCPpHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘ICCKI/IC SIBJICHUSI W IIPOLICCCHI,
HCIIOJIB3Ysl H3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIOBECHYIO
Q)OpMYHI/IpOBKy 3aKOHa H  3alliMCblBaTb €ro MAaTCMaTH4YCCKOC

BBIPAKCHHEC

1.6

OOBSICHATh (U3MYECKUE SBJICHHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM
Yhcllie M B KOHTEKCTE CHUTyaluil MPakTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BBIABIIATH INPUYMHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue M3 1 — 2 Joruyeckux MmaroB ¢ omopoid Ha 1 — 2
U3yYEHHBIX CBOMCTBA (PM3UYECKUX SIBJICHUH, PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

peuiarb paC‘-IéTHBIC 3aga4u B 1-2 ,[ICI>'ICTBI/I$I, HCIIOJIb3YyA 3aKOHBI U




dbopMyIibl, CBsI3BIBAIONINE (DU3MUECKUE BEITMYMHBI: HA OCHOBE aHAN3a
YCIIOBUSL 3a7lauyd  3allUChIBaTh KPATKOE YCIOBHUE, IMOJCTaBIATh
¢u3nueckue BeTMUMHBI B OPMYIIBI U IPOBOJUTH PACUETHI, HAXOIUTh
CIIpaBOYHBIC TAHHBIC, H€O6XOI[I/IMI)IC AJid pCHICHUA 3a1a4, OUCHHUBATH

PEATUCTUYHOCTD MOTYUYEHHON (PU3NUECKON BEITMUUHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOPBIE MOXKHO PEIIUTh TMPH TOMOIIN
(1)I/I3I/I‘~IGCKI/IX METOAJOB, B OIKMCaHHHU HCCIICIOBaAaHUA  BbIACIATH
IpoBepsieMOe  MpEeANnoiokeHue  (Tumoresy),  pa3inyarb |
HHTCPIIPETUPOBATH HOﬂyquHBIﬁ PE3yJIbTaT, HAXOAHUTH OIIMOKU B

XOJ¢€ oIlbITa, ACJIAaTh BBIBOJLI I10 €T'0 pE3yJibTaTaM

1.9

MPOBOJIUTH OTBITHI IO HAOMIONEHUIO (PU3UYECKUX SBICHUN WIH
¢u3NYeCKuX  CBOWCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSIEMbIC
MPEANONOKEeHUsSI, COOMpaTh  YCTAHOBKY W3  MPEII0KEHHOTO

00opy/10BaHus, 3aMUCHIBATH X0/ OIbITa U (OPMYIUPOBATH BHIBOIBI

1.10

BBINIOJIHATH MPSMbIE U3MEPEHUS! C HCIOJIb30BAHUEM aHAJIOTOBBIX
urdpoBBIX MPUOOPOB, 3aIMUCHIBATH MOKAa3aHUs MPUOOPOB C Yy4ETOM

3aJIaHHOM a0COTIOTHOM MOTPEITHOCTH U3MEPEHUM

111

MPOBOJUTh  WCCIAEAOBAaHHE  3aBUCUMOCTH  OJHOW  (DU3HYECKOU
BEJIMYMHBI OT JIPYrodl C WCIOJIb30BAHUEM TIPSIMBIX HW3MEPCHHH,
y4acTBOBaTh B IUIAHUPOBAHMHM YYEOHOTO HCCIEIOBaHUsS, cOoOMpaTh
YCTaHOBKY M BBITIOJIHATH U3MEPEHUS, CIACAYs MPEII0KCHHOMY IIIaHy,
(GUKCHpPOBATh PE3yibTaThl IMOJYYCHHOW 3aBUCHMOCTH (U3HYECCKUX
BEJIMYMH B BHJIC MPEUIOKESHHBIX TAaOIUIl U TpaduKOB, JIe]aTh BHIBOIBI

I10 pE3yJjibTaTaM UCCIICAOBAHUA

1.12

IMPpOBOANTL KOCBCHHBLIC HW3MCPCHUS (bHSPI‘ICCKPIX BCJIMYHH, CJICAYys
HpeHHO)KCHHOﬁ HUHCTPYKIHHU: IIPU BBITTOJIHCHUU I/ISMCpeHI/Iﬁ CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BbIYUCIISITH 3HAYCHUC HCKOMOM

BCJIIMYMHBI

1.13

CO6J'IIO)I3.TB npaBujia TCXHUKU 0e30IacHOCTH npu pa60Te C

71a00paTopHBIM 000PYAOBaHUEM

1.14

YKa3bIBaTb TIPUHIUITBL JEHCTBUSA HpI/I60pOB n  TCXHHYCCKHUX
YCTpOﬁCTB, XapaKTCPU30BaTb IHPUHIHUIIBI JIeNCTBUA N3YUYCHHBIX
HpI/IGOpOB N TCXHHUYCCKUX yCTpOfICTB C IIOMOIIBKO HX OIIMCaHMHA,
HCIIOJIb3YyA 3HaHUA 0 CBOMCTBax (I)I/ISI/I‘-ICCKI/IX SIBIICHUI n

HGO6XOI[I/IMLIG (I)I/ISI/I‘-IGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH




1.15

OPUBOAUTH TNPUMEPHl (HAXOAUTh HMHPOPMALUIO O TMpUMepax)
NPAaKTUYECKOTO UCIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEJHEBHOM
KU3HH U1 oOecriedeHHusi O€30MacHOCTH Tpu  OoOpalieHuu ¢
npuOopaMu U TEXHUYECKUMHU YCTPONUCTBAMU, COXpPaHEHUS 3/10pPOBbS U

COOJII0/IEHHSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPY KaIOILEl cpefie

1.16

OCYIIECTBIIATH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUU C 3a/JlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM M MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHUKOB
BBLIETATh MH(OpMaILMIO, KOTOpas SBJISETCS MPOTUBOPEUYUBON WM

MOET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIB30BAaTh pu BBIITOJIHCHUH Y4eOHBIX 3a1aHU I
HAayYHONIONYJIAPHYIO  JIUTEparypy  (GU3WYECKOrOo  COAEpIKaHHS,
CIIpaBOYHBIE MaTepuasbl, pecypcsl ceTu VHTepHer, BiaxeTh
npuéMaMy KOHCTIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus HHPOpPMALUU

W3 OJJTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.18

co3aaBaTthb CcOOCTBEHHbBIE KpaTKUC€ MMHUCbMEHHBIC U YCTHBIC COO6II.[GHI/I${
Ha OCHOBE 2 — 3 UCTOYHUKOB WHGpOpMaMK (PU3HMIECKOTO
COJIep>KaHus, B TOM YHCJe MyOJUYHO JIeNaTh KpaTKhe COOOILIEeHUs O
pe3ynbTatax MPOEKTOB WM Y4eOHBIX HCCIEeIOBaHUM, HpPU 3ITOM
rpaMOTHO HCIOJIb30BaTh M3YyYECHHBIM MOHATHMHBIN amnmapar Kypca

(bu3MKH, COPOBOXKIATh BHICTYIUICHHE TIPE3eHTalei

1.19

IIpX BBIIIOJIHCHUHA y‘lC6HBIX ITPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ pacupeacisiThb
00513aHHOCTH B rpyni€ B COOTBETCTBUH C IIOCTABJIICHHBIMU 3aJadaMu,
CJICOAUTHh 3a BBIIIOJHCHUEM IIJIaHa HCﬁCTBHﬁ, aJICKBATHO OLICHHUBATH
COOCTBEHHBIH BKJIad B  JCATCIBHOCTb TI'PYIIIbI, BbICTPANBATDH
KOMMYHHKATHBHOC B3aHMOﬂeﬁCTBHe, YUUTbIBAA MHCHHC

OKpYKaromux

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
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HCIIOJb30BaTh IOHATHA

1.2

pas3iiniaTth SABJCHUA IO OIMMMCAHUIO HX XapaKTCPHBIX CBOMCTB U Ha




OCHOBC OIILITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I'-IGCKOG SABJICHUC

1.3

pacro3HaBaTh MPOSBICHUE W3YyUYCHHBIX (U3HUUECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHcie (U3NYECKUe SBICHHUS B MPHPOIE,
IPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 3a/1ady B y4eOHYIO, BBLACIATDH

CYILLECTBEHHBIE CBOMCTBA (IpU3HAKH) (PU3HMUECKUX SIBJICHUM

14

ONKCHIBATh M3YUYCHHBbIE CBOWCTBA Tel U (PU3UYECKHUE SBICHUS,
UCTIONB3ysd (U3WYeckne BEIMYUHBI, TPU ONHCAHUU TPABUIIBHO
TPakTOBaTb  (PU3WYECKUII  CMBICI  HCIHOJB3YEMBIX  BEJIMYMH,
0003Ha4YEeHUSI U €IUHULBI PU3NUECKUX BEIMYUH, HAXOAUTh (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIUYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTHh TIpadUKM  H3YYEHHBIX  3aBUCUMOCTEH

(bU3HYECKUX BEITUUUH

15

XapaKTEPU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS M IPOIIECCHI,
WCMOJIb3Yysl M3YYEHHBIE 3aKOHbI, IPHU HSTOM JaBaTh CJIOBECHYIO
GbOpMyTUPOBKY 3aKOHA U 3alHMCHIBAaTh €r0 MaTEeMaTHYeCcKOe

BBIPAYKEHUE

1.6

OOBSACHATH (PU3UYECKHE MPOIECChl M CBOWCTBA TEJI, B TOM YHCIIC U B
KOHTCKCTE CHUTYyallMd TPAaKTHKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITh PUYMHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH O0OBsCHEHUE M3 1
— 2 JOTMYECKHUX MIAaroB C MOMOIIbI0 1 — 2 HM3ydYeHHBIX CBOMCTBa

(1)I/ISI/ILIGCKI/IX HBHCHHﬁ, (bHSH‘leCKI/IX 3aKOHa UJIM 3aKOHOMECPHOCTHU

1.7

pemath pacu€THble 3a7aud B 2 — 3 JEHCTBUS, UCHOJB3Ys 3aKOHBI U
dbopmyIibl, CBs3bIBAIOLINE (DU3UYECKUE BETMYMHBI: HA OCHOBE aHAN3a
YCIIOBUS 33/1a4¥ 3alUChIBAaTh KPATKOE YCJIOBUE, BBISBISTH HEJOCTATOK
MaHHBIX JUIA peHIeHHUs 3a7ayd, BbIOMpATh 3aKOHBI M (HOPMYIIBI,
HEOOXOJuMbIe Ui €€ peIIeHHs], MPOBOJAUTHh Pacuy€Thl U CPABHUBATh
MOJlyYeHHOE 3HaYeHHe (U3UYECKON BEIWYMHBI C H3BECTHBIMHU

JaHHBIMHA

1.8

pacCiio3HaBaThb HpO6J’ICMLI, KOTOPBIC MOKHO pPCIIWUTL IIPpHU ITOMOIIU
(I)I/ISI/I‘IGCKI/IX MCTOHOB, UCIIOJIB3Ys OIMMMUCAHUC UCCIICAOBAaHN, BBIACIIATH
IMPOBEPACMOC TPCATIOIOKCHUEC, OUNCHHUBATH IMPABUIIBHOCTL IMOPSAJAKaA

IMPOBEACHU A UCCIICAOBAHUS, NCJIATh BBIBOABL

1.9

IPOBOJUTH OMBITH MO HAOMIONCHHIO (DU3UYECKUX SBICHUHA WU
¢usnueckux  CBOMCTB  Tem:  (OpPMYyJIMpPOBaTH  MpOBEpsieMble

IMPECAIOJIOXKCHH, CO6I/IpaTB YCTAaHOBKY us3 MMpEIOKCHHOT'O




000pyI0BaHUsl, ONMCHIBATh XOJ ONBITa U (POPMYIIUPOBATH BHIBO/IBI

1.10

BBIIIOJIHATH IPSMbIE U3MEPEHHsI C HMCIOJIB30BAHUEM aHAJIOrOBBIX
npuOOPOB U TATYUKOB (PU3UUYECKHUX BEIWYHMH, CPABHUBATH PE3YIIbTAThI

MU3MEPEHHH ¢ y4€TOM 3aJIaHHON aOCOIIOTHOMN MOTPEITHOCTH

111

NPOBOJUTHh  HCCJIECIOBAHWE  3aBUCUMOCTH  OIHOM  (U3UYECKOM
BEJIMYUHBI OT JIPYyrod C HCIIOJIB30BAHUEM IIPSIMBIX HW3MEPEHUN:
IUIAHUPOBATh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY U BBINOJHATH
U3MEpEeHUs, CcleQysd  MpeAJIOKEHHOMY  IIaHy, (UKcHpOBaTh
pe3ynbTaThl MOJIYYEHHON 3aBUCUMOCTH B BUAE TaOIMI] U TpadHUKOB,

ACJIaThb BIBOALI 11O PE3yJIbTaTaM UCCICA0BAHUA

1.12

OPOBOAMTH  KOCBEHHbIE  HM3MEPEHMs]  (U3MYECKUX  BEJIUYMH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY,
cienyss NPENJOKEHHOW HWHCTPYKIUMM, W BBIUHCIATH 3HAUYCHHE

BCIIMYMHBI

1.13

coOmroaTh MpaBWJa TEXHUKH Oe3omacHOCTH Tpu pabore ¢

1a00paTOpHBIM 000PYA0BaHUEM

1.14

XapaKTepU30BaTh MPUHLMUIBI JIEHCTBUS HW3YYEHHBIX MPHUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOMl HAa MX ONHCAHUSA, HCIOIb3YS
3HaHHUA O CBOWCTBaX (U3UYECKUX SBJICHUH U HEOOXOIUMBbIE

bu3nIecKue 3aKOHOMEPHOCTH

1.15

PacClio3HaBaATb IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI:>I 10 CX€MaM M CXEMATHYHBIM PUCYHKaM, COCTaBJIATh CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IOCICHOBATCIIbHBIM M IIapalJICJIbHBIM
COCAMHEHUEM 3JICMCHTOB, pasjm4dasi YCJIIOBHEBIC 0003HaYEHHU

QJICMCHTOB JJICKTPHUYCCKHUX ueneﬁ

1.16

OPUBOJIUTH TpUMEpbl (HaXOAUTh UHGPOPMALUMIO O TMpPUMEpPaAX)
MPAKTHYECKOTO UCIOJIb30BaHUsI (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOI
KU3HU Juid  obOecriedeHus 0Oe30macHOCTH Tpu  oOpallleHud ¢
npubopaMu U TEXHUYECKUMH YCTPOHCTBAMU, COXPAHEHUS 310POBbS U

CO6J'IIO)I€HI/I$I HOPM 5KOJIOTUYCCKOI'O TOBCACHUS B OKPY)KaIOLHeﬁ cpeac

1.17

OCYHICCTBJIATH ITOUCK I/IH(I)OpMaI_[I/II/I (bH3H‘I€CKOFO COJACPIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE HMECIOIINXCSA 3HAHHMH H HYTéM CpaBHCHUA
JOIIOJIHUTCIIbHBIX HWCTOYHHMKOB BBIACIATH I/IH(I)OpMaI_II/IIO, KOTOpasd

ABIIACTCA HpOTI/IBOpe‘II/IBOﬁ WA MOXKET OBITh HCHOCTOBCpHOﬁ

1.18

HCII0JI30BaTh Ip  BBINTIOJIHCHHUU y‘-IC6HBIX 3aJIaHui HAay4HO-




MOMYJSIPHYIO JIUTEPATypy (QU3NYECKOTO COJCpXKaHUS, CIPABOYHBIE
Marepuayibl, pecypcbl ceth  VHTEpHET; BiaAeTh NpPUEMAMU
KOHCTICKTUPOBAHUS TEKCTa, Mpeo0pa3oBaHus HHPpOpPMAMK U3 OTHOMN

3HAKOBOM CUCTEMBI B IPYT'yIO

1.19

c03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHUE YCTHbIE COOOIICHMS,
0000mas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PHU3UICCKOTO
COJCp)KaHUs, B TOM YHUCIIE IyOJIMYHO TIPEACTABIATH PE3yJIbTaThl
IPOEKTHOM WM HCCIENOBATENIbCKONM JIEATEIbHOCTH, TPU 3TOM
IPaMOTHO HCIOJIB30BaTh W3YYEHHBIM IMOHATHWHBINA ammapar Kypca

($U3MKH, COTIPOBOXKIATh BBICTYIUICHUE IIPE3eHTale

1.20

MPU BBHITIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIEIOBAHUN (DU3NUECKUX
IIPOLIECCOB PacCHpesieNsiTh 00S3aHHOCTH B T'pYIIE B COOTBETCTBHH C
MOCTABJIECHHBIMUA  3aJa4aMH, CJIEIUTh 3a BBIOJHEHUWEM IUIaHa
JNEWCTBUA W KOPPEKTUPOBAaTh  €ro, aJEeKBATHO  OIICHUBATh
COOCTBEHHBIM BKJIAJ B JICATEIBHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE  B3aWMOJICCTBHE,  TPOSIBISAA  TOTOBHOCTh

paspemaTth KOH(IUKTHI

9 KJIACC

Kon
NPOBEPsIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
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1.2

pasiiniyaTtb ABJICHHUA IIO0 OIIMCAHHUIO HMX XaAPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘ICCKOC SABJICHUC

1.3

paciio3HaBaTb IIPOABJIICHHUEC H3YUYCHHBIX (1)I/I3I/I‘IGCKI/IX SBJICHUHA B
OKpYyzKarumeM MUpe, B TOM YHUCIIC (1)I/I3I/I‘{eCKI/IC SIBJICHUS B IIPHUPOJIC,
IIpu 3TOM HCPEBOAUTDH IMPAKTUYCCKYIO 3aJavy B yqe6Hon, BBIJACIIATD

CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKH) (PU3UUECKUX SBICHHUN

1.4

OIMUCBIBATL H3YYCHHBIC CBOMCTBAa Te€l H (I)I/I3I/I‘IGCKI/IG SIBJICHHA,
HCIIOJIb3YA (I)I/IBI/ILIGCKI/IC BCJIIMYNHBI, IIPpU OIMCAHUU IIPABUIIBHO
TPAKTOBATH (1)14314‘-1601(1412 CMBICJI HCIOJIB3YyCEMbIX BCJIIMYHH,
0003HaYCHHUS U CANHUIIBI (I)I/ISI/ILICCKI/IX BCJIIMYMH, HAXOJHUTb (I)OpMyJ'IBI,

CBSI3bIBAIOIIME JIAaHHYIO  (PU3MYECKYI0 BEIMYMHY C JPyTUMHU




BEJIMYMHAMHM,  CTPOMTh  TpauKd  M3YYEHHBIX  3aBUCHMOCTEH

(U3NYECKUX BEITMYNH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKUE SIBICHUS W TIPOIIECCHI,
WCIIONb3ysl HW3YYEHHBIE 3aKOHbBI, IPU 3TOM J1aBaTh CIIOBECHYIO
GOopMyIMPOBKY 3aKOHAa ¥ 3alKChIBaTh €r0  MaTeMaTHYeCKOe

BBIPAKEHUE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalliid TMPaKTHKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATH IPHYMHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKMX MIaroB ¢ TOMOMIIbI0 2 — 3 W3yYEHHBIX CBOICTBa

bu3nyecKux sIBICHUN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

pemiate pacu€THBIE 3a1audl (OMMparoIIMecs Ha cucreMy u3 2 — 3
YpaBHEHUI), UCHOJB3Ysl 3aKOHBl U  (QOpPMYJbl, CBSA3BIBAIOIINE
(¢u3nyeckue BEIMUYMHBI: HA OCHOBE aHaJIM3a YCIIOBHS 33Ja4d
3alMCchbIBaTh KPaTKOE YCIIOBUE, BBISABIATH HEAOCTAIOIIME  WIIU
130bITOYHBIE TAaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOUMbIE
JUI peLleHMs], MPOBOAUTh PAacu€Thl U OLIEHUBATh PEAIMCTUYHOCTh

MOJTy4YEHHOT0 3HaUeHUs1 PU3NUECKON BETMYNHBI

1.8

pacrno3HaBaTh MNPOOJIEMBI, KOTOPhIE MOKHO PEHIUTh MPU IOMOIIH
(bu3nYECKUX METOOB, UCIIONIb3Ys OMUCAHHUE UCCIIeI0BAHUS, BBIICTIATh
POBEPSIEMOE TPEAINOJIOKEHHE, OLICHUBATh IPABWIBHOCTH IMOPSAKA
NPOBEJCHUS HCCIIENIOBaHUs, JelaTh BBIBOJABI, HHTEPHPETHPOBATH

pe3yibTaThl HAOIIOAEHHIA U OIBITOB

1.9

IMPOBOAWUTL OIIBITBI IIO0 Ha6J'IIOI[CHI/IIO (l)I/I3I/I‘IeCKI/IX SIBIICHUN HIIH
(1)I/I3I/I‘ICCKI/IX CBOMCTB TE€JI: CAMOCTOSTEILHO CO6I/IpaTB YCTAaHOBKY H3
HU30BITOYHOI'O Ha60pa O60py,I(OBaHI/I${, OIMIUCBIBATh XOJ OIIbITa U €Io

pe3yNbTaThl, (GOPMYIUPOBATH BBIBOIBI

1.10

IPOBOAUTH IPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX H3MEPEHU,
ompenieNiAs CcpelHee 3HaueHHe H3MepsieMod Belu4yuHbl ((PoKycHoe
paccTosiHue coOuparoleil JHMH3bI), 00O0CHOBBIBaTH BHIOOp criocoda

U3MepeHus (M3MEepUTENILHOTO prodopa)

111

OPOBOJUTH HCCIEIOBaHUE 3aBHUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIIOJIb30BAHUEM MIPSAMBIX M3MEPEHUN: IUIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTaHOBKY, (DUKCHUPOBATh pe3yJabTaThl

HOHy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/ILICCKI/IX BCJIIMYHMH B BHUIC T3.6J'II/II_II/I




Fpa(i)I/IKOB, ACJIaTh BBIBOJLI 110 PE3yJibTaTaM UCCIICA0OBAaHUA

1.12

OPOBOJIUTH  KOCBEHHbIE  M3MEpPEHHS  (U3MYECKUX  BEJIHYHUH:
IUTAHUPOBATh M3MEPEHUs, COOUPATh HKCIEPHUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATE W3MEPEHHUs, Cleays MNPEUIOKEHHOM HWHCTPYKIIMH,
BBIYMCIIITh 3HAYEHUE BEIUYMHBI W AHAIM3UPOBATh IIOJyYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

coOnroaTh IpaBWja TEXHUKM Oe3omacHOCTH Inpu pabore ¢

1a00paTOPHBIM 000PYAOBAaHUEM

1.14

pa3nuyaTth OCHOBHBIE NPU3HAKU M3YUYEHHBIX (PU3UYECKUX MOJENCH:
MaTepuaabHas TOuKa, a0COIIOTHO TBEPAOE TEJO, TOUEUHBIH UCTOUHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHasi MOJEIb aTOMa, HyKJIOHHas

MOZACIIb ATOMHOT'O dapa

1.15

XapaKTepu30BaTh NPUHLMUIBI JEHCTBUS HU3YYEHHBIX MNpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HMX ONUCAHUSA, HCIHOJIb3Ys
3HaHMSI O CBOWCTBAaXx (U3NYECKUX SIBIEHUH U HEOOXOIUMBbIE

duznyeckue 3aKOHOMEPHOCTH

1.16

UCIIONIb30BAaTh CXEMbI M  CXEMaTHYHbIE PUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOMCTB, M3MEPUTENbHBIX npudopoB u
TE€XHOJOTMYECKHUX TIPOLECCOB MPH PEUICHUH Y4eOHO-TPAKTUYECKUX
3a]a4, ONTUYECKUE CXEMBbI JUIsl TIOCTPOCHUS M300paKeHUHN B IIIOCKOM

3epKajie U cobuparomieit TuHse

1.17

OPUBOJIUTH TMpUMEpbl (HaXoAuTh HUHGOPMALMIO O MpUMeEpax)
MPAKTHYECKOTO UCIOJIb30BaHUsI (PU3MYECKUX 3HAHUHN B TIOBCEIHEBHOI
KU3HU Juid  oOecrieueHHuss Oe30macHOCTH Tpu  oOpallleHuu ¢
npubopaMu U TEXHUUYECKUMHU YCTPONUCTBAMU, COXpAaHEHUS 310pPOBbS U

CO6J'IIO)I€HI/I$I HOPM 3KOJIOTHUYCCKOI'O ITOBCACHUA B Opr>K8.IOIlICﬁ cpeaec

1.18

OCYIIECTBIIATh MOUCK MHGOPMaUU (PU3NUECKOTO COACPKAHUS B CETH
WNurtepuer, camoctosaTenbHo (opMmynupysi TOMCKOBBIM  3ampoc,
HaxOJUTh MYTH  ONPEHENICHUs  JOCTOBEPHOCTH  IMOJYUYEHHOM
uH(pOpMallMM Ha OCHOBE HMMEIOIIMXCS 3HAHWN U JOMOJHUTEIHHBIX

HNCTOYHHUKOB

1.19

UCNOJBb30BAaTh TPU  BBIMOJHEHUMM YYEOHBIX 3aJaHUH  HAy4yHO-
HOMYJISIPHYIO JIUTEPATypy (PU3MYEecKOro cojep:KaHus, CIpaBOYHBIE
MaTepuaibl, pecypcbl ceTh VHTepHeT; BiaAeTb NpuEéMaMu

KOHCIICKTHUPOBAaHUA TCKCTA, HpCO6p8.30BaHI/ISI I/IH(I)OpMaI_II/II/I U3 OJHOM




3HAKOBOM CUCTEMBI B IPYT'yIO

1.20

co3laBaTh COOCTBEHHBIC NHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBe WH(MOpMAlMU W3 HECKOJbKUX WCTOYHHKOB (PHU3UIECKOTO
COJep)KaHus, MyOJMYHO TPEACTABIATH PE3YJIbTaThl MPOSKTHOW HITU
UCCIIENOBATEIbCKOW  ACATENBHOCTH,  IPH  3TOM  I'PaMOTHO
MCIIOJIb30BATh N3YUYCHHBIM MOHATUWHBINA alapar u3y4yaeMoro pasjesa
(GU3UKM W CONMPOBOXKIATh BBICTYIUICEHHE TMpe3eHTanueil ¢ y4éToMm

0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB

1.21

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUHN (HU3HUECKUX
IIPOLIECCOB PaCHpeseNsITh O0S3aHHOCTH B T'PYIE B COOTBETCTBUH C
MOCTaBJICHHBIMU  3a/1ayaMH, CJIEAUTh 3a BBIINOJHEHUEM IUIaHA
JNEWCTBUA W KOPPEKTUPOBAaTh  €ro, aJE€KBATHO  OIICHUBATh
COOCTBEHHBIM BKJIAJ B JCATEIBHOCTh TPYIIIBI, BBICTPAUBATh
KOMMYHHUKAaTUBHOE  B3aWMOJICUCTBHE,  TPOSIBISAS  T'OTOBHOCTh

paspemarb KOHQIUKTHI




HNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon
pasjaena

Kon
3JIEMEHTAa

HpOBepﬂeMble 3JIEMEHTHBI COACP/RKaAHUA

®U3UKA U EE POJIb B TIO3HAHUU OKPYKAIOIIIETO MHUPA

11

®usznka — Hayka O mnpupoje. SBiIeHHS TPUPOIBIL.
®dusnueckre  SABICHUA: MEXAHWYECKHE,  TEIUIOBHIE,

OJICKTPUYCCKUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNWYMHBL.  V3MepeHune — (QU3NUECKUX
BenuunH.  Dusuueckwe  mpubopel.  [lorpemrHocTsh

n3MepeHnil. MexiyHapoaHasi CucTemMa eIuHHIL

13

EcTecTBeHHOHAay4YHBI METOJ TIO3HAHUS: HAOIIOJCHUE,
MMOCTaHOBKAa HAYYHOr'O0 BOIPOCA, BBIABMKEHUE THIOTE3,
OKCIIEPUMEHT TI0 TMPOBEPKE THUMOTE3, OOBICHEHUE

HaAOJIFOIAEMOTO SIBJICHUSA

1.4

Onucanne PU3NIECKUX SBJICHUN C TIOMOIILI0 MOIEIICH

15

[IpakTrueckue pabOTHI:

#H##Par###l3MepeHne pacCTOSAHUM.
###Par###lI3mepenne 00bEMa KUIKOCTH M TBEPIOTO
Tena.

#H##Par###OnpenesieHre pa3MepoB MAJIbIX TEJl.
###Par###113mepene  Temneparypbl Npd  [IOMOILIU

KUAKOCTHOI'O TCPMOMETPA U JATUHNKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJJEHM O CTPOEHNUN BEILIECTBA

2.1

###Par###CTpoeHune BenlecTBa: aTOMbl U MOJIEKYJIbI, UX
pa3Mepsbl. OnbITl,  JOKa3bIBAIONIME  JAUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

H###HPar## JIBroxkeHue YacTHI]  BEIICCTBA. Css13b
CKOpPOCTH  JBW)KEHHUS  YacTHIl C  TEeMIeparypoil.

BpoyHnoBckoe nBuwxenue, auppysus

2.3

BzauMoneiicTBue yacTuIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHUEC




HiHtPar#H## ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE

ra3oB, >KMJIKOCTEH M TBEPIABIX (KPUCTAIUIMYECKUX) TEIl.

2.4 B3anMocBsa3b MEXKIy CBOWCTBAMHM BEIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSAX M UX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM

2.5 Oco0EeHHOCTH arperaTHbIX COCTOSTHUIN BOJIbI
[IpakTuueckue paboThI:
##HtPar#H##O1eHKka [uameTpa aToMa METOJIOM PAIoB (C
UCIOJIb30BaHueEM (oTorpaduii).

2.6 #HHPartH#OnbITH o  HaOJIOJECHHUIO TEIIOBOTO

pacuIupeHus ra3oB.
HHPar#H##0OnbITHl 110 OOHApY)KEHHMIO JAEWCTBUS CHUII

MOJIEKYJIAPHOTO MPUTSKEHUS

JIBWDKEHUE U B3AMMOJIEMCTBUE TEJI

31 MexaHnnueckoe JIBUKECHHE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBHKCHHE
#H##PartH#CKOpOCTb. Cpennssist CKOpPOCTh npu
3.2 HEpaBHOMEPHOM JBWKeHHUW. Pacuér myTwm u BpeMeHHU
JIBYKCHUS
SlBnenne uHepuuu. 3aKOH HHEpUUU. B3anmmonerictBue
3.3 TeJ KaK NPUYMHA U3MEHEHHS CKOPOCTH JIBIDKCHHS TElL
Macca kak Mepa HHEpTHOCTH Teja
34 #H#HPar### notHocTs BemrectBa. CBA3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIC 00bEMa BEIIeCTBA
3.5 Cula KaK XapaKTepUCTHKA B3aUMOJICHCTBHSI TEJI
36 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cuibl C
. MTOMOIIIbIO JMHAMOMETPA
37 #HHPar##H#SIBnenne TAroTeHHs M cuia Tshkectu. Cuna
' TSKECTU Ha Apyrux miaHerax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHHe CKONBbXEHHS U TPEHUE MOKOS.
' Tpenue B Ipupoe U TEXHUKE
39 #H##Par###(Crnoxenne Ccuj, HaNpaBJICHHBIX [0 OJIHOU
' npsMoit. PaBHonelcTByroIas Cuin
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHre CKOPOCTHM  PaBHOMEPHOIO  JBMXKEHHUS
(wapuka B JKUAKOCTH, MOJEIU  DIEKTPUYECKOTO
aBToMOoOWIsE u Tak pjanee). OrmpeneneHue cpenHei
CKOPOCTH CKOJBXKEHHUS Opycka WIM IIapuKa II0
HAaKJIOHHOM  mIockocTH. OmpeneneHue  IMIOTHOCTU
TBEPJIOTO Tena. OnbIThL, JEMOHCTPUpPYIOLIHE
3aBHCHMOCTB pacTshKeHus (aedopmariviv) mpyKHHBI OT
OPWIOKEHHOM  cuibl.  OnbIThI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHHS CKOJIbKEHHS OT Beca Tela U

XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN

dusnyeckue IBICHUS B Ipupoac: MpUMEPhbI ABMKCHUA C

3.11 Pa3JINYHBIMU CKOPOCTSMH B )KUBOW M HEKUBOW IPUPOJE,
JIEHCTBUE CUJIBI TPEHUS B TIPUPOJIC U TEXHUKE
3.12 TexHuyeckue ycTponcTBa: TMHAMOMETP, MOAMIUITHUKN
JABJIEHUE TBEPJIBIX TEJL, }KHHKOCTEVI N TA30B
41 Hasnenne TBEpAoro Ttena. CrocoObl YMEHBIIEHUS W
' YBEITUYCHUS JaBIICHUS
43 JlaBiienue raza. 3aBUCUMOCTD JaBJICHUS T'a3a OT 00bEMA,
' TEeMIIepaTypbl
43 [lepenaua naBneHus TBEPABIMU TEJAMHU, KUIKOCTIMH
' ra3zami. 3axkoH Ilackams. [IHeBMaTHUeCKHEe MaIIMHEI
3aBUCUMOCTh  JIaBJICHUS  KUAKOCTH OT  TJIyOWHBI
4.4 I'uapocraruueckuii nmapagokc. CooOmiaromuecs CoCy/Ipl.
['mapaBauyecKue MEXaHU3MbI
Atmocdepa 3emnu u atMocdepHoe naBiieHue. [IpuanHb
45 CYILIECTBOBAaHUS BO3AYLIHOW 000j0uku 3emun. OMbIT
. Toppuyennu. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS OT
BBICOTHI HaJ[ YPOBHEM MODSI
48 N3mepenue atmocdepnoro npapnenus. [Ipubopsr mis
. U3MepeHus: aTMOC(HEPHOTO AaBICHHUS
JlelicTBrEe )XKUIKOCTH W Ta3a HA MOrPYKEHHOE B HUX
4.7 Teno. BeiTankuBaromas (apxumenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxonnaBanue




4.9

[IpakTuueckue paboThI:

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOJIE OT
o0béMa TOrpy)KEHHOM B JKMJIKOCTb YacTH TeJja.
Omnpenenenre BBITAIKUBAIOIIEH CUIIBL, AEHCTBYIOIIEH Ha
TEN0,  NOrpyk€HHOoe B  KuaKocTb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLICH CHUJIbI, JICUCTBYIOLIECH
Ha TeJIO0 B JKUAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPHUPYIOIME  3aBHCHUMOCTb  BBITAJIKMBAOIIEH
CHUJIBI, JIEUCTBYIOIIEH HA TENO B KHUIAKOCTH, OT 00BEMaA
NOTPYKEHHOW B JKMJIKOCTh 4acTH Tela U OT IUIOTHOCTH
KUJKOCTH. KonctpyupoBanue  apeomerpa WM
KOHCTPYMpPOBAaHHME  JIOAKM W  OmpeleneHue  eé

IPy30I0ABbEMHOCTH

4.10

dusnyeckre SIBJICHUS B TPHUPOJE: BIIASIHUE
aTMOC(EepHOTO0 JIaBJICHHsI HA )KHBOW OpPTaHU3M, TIJIaBaHUE

pBIO

411

TexHu4yeckue yCTpONCTBA: COOOIIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJIOMPOBOJA, THUIPABIMYECKUNA TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAacoc,

apeoMeTp

PABOTA, MOIIHOCTD, OHEPI' 141

5.1 Mexanu4deckast paboTa
5.2 Mexannyeckass MOIITHOCTb
£ 3 [lpocteie  MeXaHU3MBL:  pbluar, OJOK, HAaKJIOHHAs
' TIOCKOCTh. [IpaBuiio paBHOBECHS pbluara
54 [IpumeHenue mpaBuiia paBHOBECHUS pblyara K 010Ky
«3omoroe  mpaBuio»  MexaHuku.  KoadduuueHt
5.5 TI0JIC3HOTO JCHCTBUSI MEXaHH3MOB. [Tpoctoie
MEXaHHU3MbI B OBITY U TEXHUKE
5.6 [ToTennmanpHas JHEPTUH TeNA, TOJHATOrO HaJ 3eMIIER
5.7 Kunernueckas sHeprus
£ g [Tonnas mexaHudveckas PHEprusi. 3aKOH W3MEHEHUS H
' COXpaHEHMs MEXaHUYECKOW SHEPrun
5.9 [IpakTuyeckue paboOTHI:




##HtPar##H##Onpenenenue paOOTbl CHUJIBI TPEHUS NpU
PAaBHOMCPHOM AOBWKCHUH TCJIa IIO ropmomanmoﬁ
noBepxHoctu. MccienoBaHue yClOBH  PaBHOBECHS
ppraara. M3mepenue KIIJI HaKIOHHOM IUIOCKOCTH.

N3yuenue 3axoHa COXpaHEHHUSI MEXaHUUECKOWU SHEPTUU

dusnyeckre SABICHUS B npupoaec: pblHaru B TCIIC

5.10
YyeJioBeKa
TexHuyeckne YCTPOMCTBA: pblUar, TMOJABWKHBIA U
511 HETOJABUKHBIN OJIOKM, HAKJIOHHAS TIOCKOCTh, MPOCTHIE
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemMble 3J1eMEHTHI COIEPKAHMS
pazgena 3JIeMEHTAa
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJIEKYJIIPHO-KMHETUYECKOI
6.1 TEOpUU CTPOEHMsI BemecTBa. Macca u  pa3Mepsl
' Mosiekyld.  OmbIThl, MOATBEP)KIAIONINE  OCHOBHbBIC
MOJIO’KEHUS MOJIEKYIIPHOKMHETUYECKOM TeOpHH
Mogenu  TBEpAOro, KUAKOrO W ra3o00pasHOro
6.2 cocTosiHMM BemiecTBa. Kpucramimdeckue u amopdHbIe
Tena
OObscHEeHnE CBOICTB ra3oB, JKUJIKOCTEH U TBEPIABIX Tell
0 6.3 HA OCHOBE TIOJOXEHHHA MOJEKYISIPHOKUHETUYECKOMN
TEOpUH
6.4 CMauuBaHue ¥ KanWUISIPHBIE SIBJICHUS
6.5 TemoBoe pacIIMpEHNE U CKATUE
66 Temmeparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO
. TEIJIOBOTO ABMKEHUS YaCTHII
67 Buytpennsist sneprus. CnocoObl U3MEHEHHsI BHYTPEHHEH
. SHEPTUU: TEIJIoNepeiada U COBEPIICHHE PA0OTHI
6.8 Buner Teronepenaun: TEIIOMPOBOAHOCTH, KOHBEKIIHS,




U3JIy4eHHE

KommuecTtBo TEIUIOTHI. VnenrHat  TEIIOEMKOCTH

6.9
BEIIIECTBA
TemmooOMEH M TEIUIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOro OanaHca
611 [1naBnenue u oTBEpIEBaHNE KPUCTAIIIMYECKUX BELIECTB.
. VY enpHas TEMIOTA IUIABJICHUS
[TapooOpa3zoBanue u  KoHjeHcanus. Vcmapenue.
6.1 Kunenue. VYpaenbHas  Temiora  mapooOpa3oBaHUA.
. 3aBUCHUMOCTb TEMIIEpPaTypbl KUIEHUSI OT aTMOC(HEPHOro
JTaBJICHUS
6.13 BraxxaocTts BO3ayxa
6.14 OHeprus TOIUINBA. Y IeJIbHAs TEIUIOTa CTOPAHUS
[Ipunuuner  pabotel  TeruioBbix  aBurarenedt  KIIJ
6.15 TEIUIOBOI'O ABUTATENS. T€IUIOBBIE NBUTATEIA U 3aIl[ATa
OKpYKalolleil cpepl
3aKOH COXpaHEeHHMsI U MIPEBPALIEHHS SHEPTUHU B TEIJIOBBIX
6.16
mpoleccax
[TpakTrueckue paboTHI:
H#HH#HPar###OnBITEI  TI0  OOHAPYKCHHWIO JICHCTBUS  CHJI
MOJIEKYJISIPHOTO IIPUTSKECHHUS.
#H##Parf##OnbITHl 1O BBIPAIIMBAHUIO  KPUCTAIIOB
MOBApEHHOI COM U caxapa.
#HP artHH#OnbITH o HaOIIOAEHUIO TEIIOBOI'O
617 pacuIvpeHusl ra30B, )KUIKOCTEeH U TBEPIBIX TEIL

##HtPar#H#OnpeneneHne naBieHHs] BO3AyXa B OayioHE
HITPHIIA.

HA#H#Par#H##ONBITEI, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
TABJICHUS BO3JyXa OT €ro o0béMa M HarpeBaHUs WU
OXJTaXKICHUSI.

###Par###1 IpoBepka runoresbl JUHEWHON 3aBUCUMOCTHU

JJIMHBI cToJIOHKa KUIKOCTU B TepMOMCTqueCKOﬁ




TpyOKe OT TeMIepaTyphbl.

###HPar###Habmonenue M3MEHEHUS BHYTPEHHEH
DHEpPrUM TeJNa B Pe3ysibTaTe Teruionepenadu U padoThl
BHEIIHUX CHIL.

HiHtPar#Ht#llccnenoBanue sIBIEHUSI TEIUIOOOMEHa IpU
CMEIIMBAHUM XOJOAHON U TOpsYEH BOJIBI.
#H##Par###Onpenenenue KOJIMYECTBa TEILIOTHI,
MOJTyYeHHOTO BOJIOW TPH TETUIOOOMEHE C HArpeThiM
METATUICCKAM IIHITTHIPOM.

#H#H#Part###Onpenenenue yACIbHOM TEIUIOEMKOCTH
BEIIlECTBA.

###Par###lccnenoBanue mporiecca HCIapeHHUsL.
###Par###Onpenenenie  OTHOCUTEIBPHOW — BIQKHOCTH
BO3/IyXa.

###Par###Onpenenenne yaeabHON TEIUIOTHI TIABICHUS

JIBJA.

6.18

Odusnyeckue SABJICHUS B TMPUPOJE: IOBEPXHOCTHOE
HaTSDKEHME W KaNnWULSIpHbIE SBJIEHUST B IPUPOJIE,
KpUCTAJUIBI B TIpHUpoe, u3nydenue CoiHIla, 3aMep3aHue
BOJI0EMOB, MOpPCKHUE Opu3bl; 00pa3oBaHuE POCHI, TyMaHa,

HNHEs, CHEra.

6.19

TexHuyeckue  yCTpOMCTBa:  KaNMWJUISIPBl, MPUMEPHI
UCIOJIb30BAaHUSl KPUCTAIUIOB, >KHIKOCTHBIH TEPMOMETP,
JaT4YUK TeMIepaTyphl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpbI, ICHUXPOMETp, MapoBas TypOuHa,

ABUT'aTCJ]Ib BHYTPCHHCTO ClrOpaHusl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHHMSA

7.1 Onexrpuszanus Tei. J[Ba poaa 2IeKTpUUECKHUX 3apsAa0B
Bs3aumopelictBue 3apsikeHHbIX Ten.  3akoH  Kynona

7.2 (3aBHCUMOCTb CHJIBI B3aMMOJICHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3aPSAJI0B U PACCTOSHHSI MEXTy TEJIaMu)

- Onexrpuueckoe nojue. HanpsxEHHOCTh IIEKTPUUYECKOTO

I10JIA. HpI/IHI_II/IH Cynepno3nuuun SJICKTPUUICCKUX moJiei




(Ha KaYECTBEHHOM YPOBHE)

Hocurenn oanexTpuyeckux 3apsaoB. JeMEHTapHbIN

7.4 anekTpuueckuil 3apsan. Crpoenue aroma. I[IpoBogHuku u
JDJIEKTPUKU
7.5 3aK0H COXpaHEHUS IEKTPUUECKOTO 3apsia
26 ONeKTpuYeckuid  TOK.  YCJIOBUSA  CYIIECTBOBAaHHUS
. AJIEKTPUYECKOI0 TOKA. MICTOUHUKM MOCTOSIHHOTO TOKa
HerictBus BIEKTPUIECKOTO TOKa (TeroBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKH TOK B
KHUJIKOCTSAX U ra3ax
- Onektpudeckass uenb. Cuina ToKa. DJIEKTpUYECKOE
' HarpspKeHHe
. ConpotusneHnue IIPOBOJIHUKA. VY nenvHOE
. COTIPOTHUBIICHUE BEILIECTBA
7.10 3akon Oma i y9acTKa IenH
[locnenoBarenbHOe M HapajulebHOE  COEIMHEHUE
7.11
IIPOBOJHUKOB
PaGota ¥ MOUIHOCTH JJIEKTPHUYECKOTO TOKA. 3aKOH
7.12
Jxoyinst — Jlenua
213 OJeKTpUYecKue LEenu U IMOTPEOUTENN 3JEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3amblkaHue
[TocTossHHBIE MarHuThl. B3auMopelcTBHE MOCTOSIHHBIX
7.14
MarHuToB
MarnuTtHoe mnone. MarHutHoe moje 3eMiId U €ro
7.15
3Ha4YeHHUe JUIsl )KU3HU Ha 3emJie
216 OmnbIT Opcrena. MarHuTHOE 1oJIe AIEKTPUUYECKOTO TOKA.
. [IpuMeHeHue >IEKTPOMAarHUTOB B TEXHUKE
JlelicTBue MarHUTHOTO TMOJs HAa IMPOBOJHUK C TOKOM.
217 DJeKTpoABUTaTeNlb MOCTOSIHHOTO TOKa. Vcronb3oBaHue
. JIEKTPOABHUraTeNeil B TEXHUYECKUX YCTPOMCTBAX W Ha
TpaHCIIOpTe
7.18 Onbitel  ®@apages.  SIBneHue  3IEKTPOMAarHUTHOM




uHaykuuu. [Ipasumno Jlenna

DIIEeKTPOreHepaTop. Crioco0bI MOJTyYCHUSI
7.19 ANEKTPUUECKON SHEPIUH. DJIEKTPOCTAHLIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUU

[IpakTuueckue paboThI:

OnBITH 110 HAOTIOACHUIO AJICKTPU3AIMH TS UHIYKIIUCH

Y TIPH COTIPUKOCHOBCHUU.

HccnenoBanue A€MCTBUA DJIEKTPUYECKOrO TIOJSL  Ha

MIPOBOIHHUKY U JUIICKTPHKH.

COopka u mipoBepka pabOThI DIIEKTPUUECKOW IIeTH

ITOCTOSIHHOT'O TOKA.

H3mepenne u peryJiMpoBaHHUe CHITBI TOKA.

M3mepenue u peryMmpoBaHre HAPSHKCHUS.

HcciienoBanue 3aBUCUMOCTH CHJTBI TOKA, MIYIIETO Yepe3

PE3UCTOp, OT CONPOTHUBIICHHUS PE3UCTOpPA W HANPSHKCHUS

Ha PE3UCTOPE.

OMBITHL, JIEMOHCTPHUPYIOITHE 3aBUCUMOCTD

AJIEKTPUYECKOTO COMPOTHBJICHUS TPOBOAHHKA OT €ro
7.20 JUTHHBI, TITOMIAU TIOTIEPEYHOTO CEYCHHS K MaTepHara.

IIpoBepka mpaBHia CHOXKEHUS  HANPSDKEHUN  NIPU
IIOCJIEIOBATEIbHOM ~ COCIMHEHUU JBYX PE3HCTOPOB.
ITpoBepka mpaBuia JUisl CHJIBI TOKA IPHU NAPaUICIIBHOM
coeuHeHnn  pesucropoB.  Ompenenenue  paboOThI
IEKTPUYECKOr0  TOKA, MIYLNIEr0 4Yepe3  PEe3UCTop.
Onpenenenye  MOIIHOCTH  DJIEKTPUYECKOrO  TOKaQ,
BBIICIIIEMON Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKa, MAYLIEr0 4Yepe3 JaMIIOUKy, OT HaIpsKEHUs
Ha Heil. Onpenenenne KIIJ[ narpesatensa. Mccinenosanue
MAarHUTHOTO B3aUMOJCUCTBUS IIOCTOSHHBIX MAarHUTOB.
M3y4yeHne MarHuTHOTO T10JIs1 IOCTOSIHHBIX MArHUTOB IIPU
uX oObeiMHEHMM M pasgeneHud. VccnemoBanue
JEUCTBHUS DJIEKTPUYECKOI0 TOKA HA MArHUTHYIO CTPEJIKY.

OHBITBI, ACMOHCTPUPYIOIINC 3aBUCHUMOCTD CHUJIbI




B3aUMOJICVCTBHS KATYIIKH C TOKOM U MAarHUTa OT CHJIbI
TOKa M HalNpaBJ€HUs TOKAa B Karywke. H3ydenue

I[ef/'ICTBI/ISI MAarouMTHOTO I10JIA Ha MNPOBOAHHUK C TOKOM.

KoncrpynpoBanue u A3y4EeHNE paboThI
3JIEKTPOIBUT ATEIS. N3smepenue KITJ
IEKTPOABUTATENBHON YCTaHOBKH. OnbIThI 1o

HCCICAOBAaHUIO SABJICHUA BHGKTPOMaFHI/ITHOfI HHAYKIWU:
HCCICIOBAaHUC W3MCHCHHI 3HAYCHUS W HaIrpaBJICHUA

WHIYKIIMOHHOT'O TOKa

7.21

@usnyeckue SBICHHUS B TMPUPOJE: DIICKTPHUUECKUE
ABIIGHUS B  aTtMocdepe,  INEKTPUYECTBO  KHUBBIX
OpraHW3MOB, MarHUTHOE TIOJIe 3eMJIH, JPEH IMOIIOCOB,
POJIb MAarHuTHOI'O IOJIA IJIs KU3HH Ha 3eMJ'Ie, MMOJIAPHOC

CHUSHHEC

1.22

TexHuueckue yCTpPOWCTBA: 3JIEKTPOCKOI, aMIepMeETp,
BOJIBTMETP, PEOCTAT, CYETUNK IIEKTPUUYECKON HHEPIHH,
IEKTPOOCBETUTENbHBIE ~ IPUOOPBI,  HarpeBaTelIbHbIC
AIEKTPONPHOOPHI (mpumepsl), ANMEKTPUUIECKUE
IIPEIOXPAHUTEIHN, DJIEKTPOMAarHUT, 3JIEKTPOJBUraTeIlb

IMOCTOAHHOI'O TOKa, rCHEPATOP IIOCTOSIHHOI'O TOKA

9 KJIACC
Kon
Kog snemenra [IpoBepsieMble 31€MEHTHI COCPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
81 Mexanudeckoe JABIDKEHHE. MarepuanbHas — TOYKa.
. Cucrema otcuéra
8 8.2 OTHOCUTETHHOCTh MEXaHUYECKOTO JBMKEHUS
8.3 PaBHOMEpHOE MpsMONTMHENHHOE ABIKEHHIE
###Par####HepaBHOMEpHOE NPSIMOJIMHENHOE IBUKEHUE.
8.4 CpenHsis ¥ MTHOBEHHAas  CKOpPOCTh Tela TP

HCPAaBHOMCPHOM JIBUKCHHUU




Yckopenue. PaBHOYyCKOpEHHOE IIPSIMOJIMHENHOE

8.5
JIBIDKEHHE
8.6 #H##HPar###CobogHoe magenue. OnbiTel ["ammmnes
HiHtPar#Ht#PaBHOMEpHOE JBWKEHUE IO OKPY>KHOCTH.
8.7 [lepron u yactora obOpamienus. JluHeiiHas U yriaoas
ckopoctH. LleHTpocTpeMuTesHOE YCKOpeHne
8.8 [Iepsriii 3axon HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3akoH HproToHa
8.11 H#HHAPar###] [puHIIMIT CyTIEPIIO3UITUH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 H#H#HtPar#H###Cunia  TpeHMsI: CHJIa TPEHUS CKOJIbKEHHS,
' CHJIa TPSHHS TTOKOSI, IPYTHE BUIIBI TPESHUS
8.14 #H#HtPar##H##Cuna  TSHKECTH U 3aKOH  BCEMHUPHOTO
' TATOTEHHS. Y CKOPEHUE CBOOOHOTO T/ ICHHS
Jewxenne  miaaner  Bokpyr  Comnma.  IlepBas
815 KOCMHUYECKasi CKOpocTh. HeBecoMOCTh 1 neperpys3ku
PaBHOBecue maTepuaibHON TOUYKH. AOCOTIOTHO TBEPI0E
8.16 oo
#H##Par###PaBHOBecue TBEPJOTO TeNla C 3aKPEIUIEHHOMN
847 ocblo BpaieHus. MomeHT cuibl. LieHTp TsbkecTu
8.18 Nmmynbce Tena. 3Menenne ummyibca. MiMmynnbe cubt
8.19 3aK0H COXpaHEHHS UMITYJIbCa
8.20 HHHPar###PeakTUBHOE NBUKEHUE
8.21 Mexanudeckast paboTa ¥ MOITHOCTb
PabGora cun Tsmkectw, ympyroctd, TpeHus. CBs3b
8.22 SHEPruu U paboThl
893 [lorenunaneHast SHepruss Tena, MOJHATOTO  Haj
. HOBEPXHOCTBIO 3eMITH
8.24 [ToTeHumanpHas 3HEPIUs CXKATON NPYKUHbI
8.5 #i#Par##HH#Kunetnueckas sHeprusas.  Teopema o
' KUHETHYECKON SHEPrUU
8.26 HiH#Par#H##3aKoH COXpaHEHUSI MEXaHUYECKON SHEPTUU




8.27

[IpakTuueckue paboThI:

OnpeneneHnue CpeaHE CKOPOCTH CKOJBKEHHS Opycka
WIM JIBUKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenre yCKOpeHuUs: Teia MpU paBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

WccnenoBanne 3aBUCUMOCTH IMyTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JBHKEHHM 0€3 HauaabHOM CKOPOCTH.
[IpoBepka rumoTE3bl: €cCIU MPU PABHOYCKOPEHHOM
JIBUKEHUM O€3 HayallbHOM CKOpPOCTU IMYTH OTHOCATCS
KaKk psJ HEUETHBIX 4YHUCEN, TO COOTBETCTBYIOILKE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUSI CKOJIbKEHUS
OT CWIbl HOpMalbHOro JaBieHus. OnpeneneHue
KodpduueHTa TpeHUus ckoibxeHus. OnpeneneHue
KECTKOCTU mpyXuHbl. OmnpeneneHue padOTHl CUIIBI
TpeHHs] TpPU PABHOMEPHOM JBIDKEHMH Tela IO
TOPU30OHTAIBHON mMoBepxHOCTH. OnpenenaeHue padOThI
CWJIBl  YNpyrocTd  TOpu  MoAbEME  TIpy3a ¢
UCIIOJIb30BAHUEM  HEMOJABIKHOTO U TOJIBHKHOTO

OJIOKOB

8.28

duznyeckue ABJICHUSI B IMpUpOAEC: NPUIIMBBI U OTJIMBBI,
JBHXKCHUC IIJIAaHCT ConHeuHon CUCTCEMBI, PCAKTHUBHOC

JABVXXCHHUE )KMBBIX OPraHn3MOB

8.29

TexHuueckue  yCTpOWCTBA:  CHOUAOMETP,  JIATUYUKU

IMOJIOKCHHUS, paCCTOAHHUA U YCKOPCHUS, PAKCTBL

MEXAHWYECKUE KOJIEBAHMS 11 BOJIHBI

KonebarenpHoe JBHXKXCHHUC. OCHOBHBIE XapPaKTCPHUCTUKH

. KOJIeOaHUIl: epro, 4acToTa, aMILIUTY1a
9.9 MaremaTudeckuit u IIPY>KUHHBIN MAasITHUKH.
' [IpeBpaiuenue sHeprun Npu KojaedaTeaIbHOM JIBHKEHUN
9.3 3aryxatomue KoyiebaHusi. BbIHyXaeHHbIe KojeOaHus.
' Pe3zonanc
Mexannueckue BoJHbl. CBOMCTBA MEXaHUUECKUX BOJIH.
9.4 IIpononpHbBIE M mOINEpedHbIC BOJIHBL. JlIMHA BOJIHBI U

CKOPOCTb €€ pacupocTpaHeHusl. MexaHn4ecKue BOJIHBI B




TBEPJIOM TeJle, CEHCMUYECKHUE BOITHBI

9.5 3Byk. [')poMKoOCTb U BbIcOTa 3ByKa. OTpaxxeHHe 3ByKa

9.6 Nudpa3Byk u ynpTpazByk
[IpakTuueckue paboThI:
Omnpenenenne 4acToThl W TNepHoAa  KoJjeOaHWH
MaTEeMaTHYECKOTO MasTHHKA.
OmnpeneneHne 4acTOTBl W TNEpUoAa  KOJeOaHUi
MPYXKUHHOT'O MasiTHUKA

07 HccnenoBanne 3aBHCMMOCTH — TEepHOa  KoOJeOaHMIA

' MOJBEIIEHHOT0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBHCMMOCTH — TEepHOa  KOJeOaHMIA
NPY>)KHHHOTO MasTHUKa OT Macchl rpys3a. [IpoBepka
HE3aBUCHMOCTH nepuoa KoJIeOaHu’ rpys3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl TPy3a U KECTKOCTH
NpYXHUHBL. MI3MepeHne yCKOpeHUs: CBOOOTHOTO TaICHHS
dusndeckue SIBICHUS B MPHUPOJE: BOCIPHUITHAE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJIETPSICEHUE, CEWCMHYECKHE BOJIHBI,
IyHAMH, X0

99 TexHuyeckue yCTpPOMCTBA: HXOJOT, HCIOJb30BaHUE

yJIbTPa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE I1OJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)J'ICKTpOMaFHI/ITHoe IT0JIC. :‘)HCKTpOMaFHI/ITHBIC BOJIHEI.

101 CBoiicTBa NIEKTPOMArHUTHBIX BOJH

10.2 [Ixaa 2IeKTPOMAarHUTHBIX BOJTH

" OnexkrpoMarHutHas npupoga cera. CKOpOCTb CBeTa.

. BomHOBEIE CBOIiCTBA CcBETa

[MpakTrueckue paboTHI:

10.4 W3ydyenne CBOICTB  JJEKTPOMAarHUTHBIX BOJMH  C
MOMOIIIbI0O MOOMIIBHOTO Tese(hoHa
dusznueckue SBIEHHA B TpUpose: OHOIOTHYECKOe

10.5 JeiicTere BUIIMOTO, yIIBTPaHOIETOBOIO "
PEHTI€HOBCKOT'O U3ITyYeHHUH

106 Texuuueckue ycTpoiicTBa: UCII0JIb30BaHUE

OJICKTPOMAIrHUTHBIX BOJIH JJI COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHUA

11.1 JlyueBas monens cBera. MictouHuKu cBera
11.2 [IpsiMonuHelHOe paclipoCTpaHEHUE CBETa
113 Otpaxenue cBerta. [lmockoe 3epkaiio. 3aKOH OTPAKECHHUS
' cBeTa
w [Ipenomnenue cBera. 3akOH MPEIOMIIEHUS CBETA.
' [losnHOE BHYTpEeHHEE OTpaKEHUE CBETA
115 JInnza. Xop tyyen B TuH3e
116 OnTnueckast cucrema ¢oroamnmnapara, MUKPOCKONA H
' TenecKkona
117 I'ma3 xak onruyeckas cucrema. biuzopykocts u
' JTAJIbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cuektp. OnbiTel HploToHA.
' Crno’xeHue crieKTpaibHBIX IBETOB. J{ucnepcus cBera
[IpakTuueckue paboThI:
#H#HPar##ccnenosanue 3aBUCUMOCTH yria
OTpa)kKeHHsI CBETOBOTO JIyya OT yTJja MaJeHHsl.
###Par###l13yduenne  XapakTEpUCTUK  HM300paKEeHUS
peaMeTa B IUIOCKOM 3epKalie.
#H#HPar##Uccnenosanue 3aBUCUMOCTH yria
MPEIOMJIEHUsI CBETOBOI'O Jy4ya OT yrja MajaeHHs Ha
119 TPaHULIE «BO3/IYyX — CTEKIION.
' ###Par### lonyuenne  M300paXEHWH C  MOMOIIBIO
coOuparomie JTMH3BL
##HtPar##HOnpenenenne  (OKYCHOIO PAacCTOSHUSA U
ONITUYECKOU CUITBI COOMPAOIIEH JTMH3BL.
H#HPar#H##ONbITEL MO PA3NOKEHUIO OENoro cBera B
CHEKT.
H###Par#H##ONbITBl IO BOCIPUATUIO IBETA IPEIMETOB
IIpU UX HAONIOIEHUH Yepe3 IIBETOBbIE (DHIIBTPHI
®dusnueckue sBieHUs B npupoje: 3atMeHuss ConHua u
11.10 JlyHbl, 1IBE€TA TeJd, ONTHUYECKHE SIBIECHUS B arMocdepe
(uBeT HeOa, pedpakius, paayra, MUPax)
11.11 Texuuueckne YCTpONCTBa: OUKH, MIEPUCKOTI,




doroanmapar, ONTUIECKHE CBETOBOIBI

12

KBAHTOBGIE ABJIEHUA
191 OmnbiTel Pezepdopna m maHerapHas MOJAENb aToMa.
' Mogens atoma bopa
192 Hcenyckanne m morsouieHue cBera aroMoMm. KBaHTBL
. JInHelyaTele CIIEKTPBI
12.3 PagnoaktuBHOCTB. AJb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro sdnpa. HyxioHHas  Mozenb
' aTOMHOTO siapa. M30Torbl
195 PannoaxktuBHble npeBpaimieHus. Ilepuon momypacmana
' ATOMHBIX S7IEp
126 SnepHble peakuny. 3aKOHBI COXpPAHEHUs 3aps0BOTO H
' MacCOBOTO YHCEI
12.7 DHeprus CBsI3U aTOMHBIX siziep. CBsI3b MacChl U SHEPTUH
128 Peakuuu cunrtesa u aenenus saep. MICTOUHUKY SHEPTUU
' CouHiia 1 38631
129 Snepnas  sHepreruka. JlelicTBHE — paJlMOAKTHBHBIX
' M3JIy4eHUH Ha )KUBbIE OPTaHU3MBbI
[IpakTrueckue pabOTHI:
Habnionenvne CIjoOmHBIX M JMHEWYaThIX CIIEKTPOB
U3ITy4YEHUS.
12.10
HccnenoBanne TPEKOB: U3MEPEHUE SHEPrUM YaCTHUIBI
110 TOPMO3HOMY TyTH (110 poTorpadusim).
N3mepenue pagroakTuBHOro ¢oHa
®dusnueckue SABICHUA B MPUPOJE: ECTECTBEHHBIN
pPaAOaKTUBHBIN ¢on, KOCMHMYECKHE JIy4H,
12.11 PaAMOAaKTUBHOE HW3JIyYEHUE MPUPOJHBIX MHUHEPATIOB,
JNEMCTBUE pAaJUOAaKTUBHBIX H3IYyYEHUM Ha OpraHusm
YeJloBeKa
1212 Texnuueckue YCTpOMCTBa: CIIEKTPOCKOII,

HH)IHBPI,Z[yaJ'ILHLIﬁ AO3UMETP, KaMepa Bunbscona




MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TpeOOBaHNUS K MPeIMEeTHbIM pe3yJibTaTam
0a30BOro YPOBHSI OCBOEHHsI OCHOBHOI1 00pa3oBaTe/ibHOIi
NPOrpaMMbl OCHOBHOTI'0 00111ero o0pa3oBaHusi Ha ocHoBe ®I'OC

[lonumanue pomu  ¢u3MKM B HAy4yHOW  KapTHHE  MHpa;
chopMUPOBAaHHOCTH 0A30BBIX MPEACTABICHHUI O 3aKOHOMEPHOU CBSI3H
U TI03HAaBAa€MOCTH SIBJICHMM NPUPOIBI, O PpOJM DSKCIEpUMEHTa B
¢usuke, o cucreMooOpasyruell poau (QU3MKK B Pa3BUTHH
€CTECTBEHHbIX HayK, TEXHHUKH U TEXHOJOIMH, 00 3BOJIOIUU
¢u3nyecKkux 3HAHUM U UX POJIM B IIEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHUE IMPOLIECCOB OKPY’KAIOIIETro

MuUpa, pasBUTUC TCXHUKU U TEXHOJIOTHH

3HaHMS O BHMJAX MaTepuu (BEIIECTBO M IIOJIE), O JBMIKEHHH Kak
crocobe CyI1ecTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON TeOpUn
CTpPOCHHS BeIeCTBa, O (DHU3MUECKON CYIIHOCTH SIBICHUIN MPHPOJIbI
(MexaHMUYECKHX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX W KBAHTOBBIX);
yMEHHE pa3uyaTh SIBJICHUS 110 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U
HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
yMEHHE pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (U3NYECKUX SBJICHUN
B OKpYXalOlleM MHpE, BBIIENSISI HMX CYyIIECTBEHHBIE CBOMCTBa

(Tpu3HaKK)

Bnagenue ocHoBaMM MOHSTHUMHOIO araapara . CHMBOJHUYCCKOI'O
SA3bIKa (I)I/ISI/IKI/I " HUCIIOJIb30BAHHUC HUX I PCHICHUSA y‘le6HBIX 3aJa4,
YMCHUC XapaKTCpHU30BaATb CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUA U

IMPOLECCChI, UCIIOJIL3YA q)YHI[aMeHTaJ'IBHBIe 1 SMITUPUYCCKUC 3aKOHBI

YMeHue onuchBaTh HN3YYCHHBIC CBOMCTBA T€II U (1)I/I3I/I‘ICCKI/IG SIBJICHUA,

HCIIOJIb3YA q)I/I3I/I‘IeCKI/Ie BCIIMYMHBI

Bnanenne ocHOBaMHM METOJOB HAy4YHOrO IO3HAaHHUS C YYETOM
coOMIoIeHNs MpaBWJI O€30TMaCHOTO Tpyjaa: HaOMoJeHHe (PU3NIeCcKUX
SIBJICHUH

YMCHUC CaMOCTOSATCIIBHO CO6I/IpaTB SKCIICPUMCHTAJIbBHYIO YCTAHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHUS MO MHCTPYKIHMH, ONHMCHIBATH XOJ
OTIBITA U 3AIKCHIBATH €r0 PE3yIbTaThl, (HOPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEITHMUNH:
YMEHHE IIJJaHUPOBAaTh  M3MEPEHUs,, CaMOCTOSITEJIbHO  coOuparhb
JKCIIEPUMEHTAJIBHYI0 ~ YCTAaHOBKY II0 MHCTPYKLUHH, BBIYHCIATH
3HAQYCHHUE BEJIIMYMHBI M AHAIM3UPOBATH ITOJIYYEHHBIE PE3YJIbTaThl C
y4€TOM 3aJAHHOU ITOTPEIIHOCTH PE3YyIbTaTOB U3MEPEHUN;
IIPOBEJICHUE  HECIIOKHBIX  JKCIIEPUMEHTAIBHBIX  MCCIEIOBAHUM;
CaMOCTOATEJIbHO ~ COOMpaTh  JKCIEPUMEHTAIbHYI0 YCTaHOBKY H
IPOBOAUTH  HMCCIENOBAaHME  II0  HMHCTPYKIMH,  IPEJICTaBIISATH
MOJTyYE€HHBIE 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUIE TaOMUI U
rpaUKoOB, YUUTHIBATh MOTPEIIHOCTH, J€JIaTh BBIBOJBI 110 pE3yJIbTaTaM

HCCIIEIOBAHUS

[lonnmanue  XapakTepHbIX  CBOMCTB  (PU3MUECKUX  Mojese
(MarepuanbHas TOUYKa, aOCOIIOTHO TBEPIOE TEJIO, MOJECIU CTPOCHUS
ra3oB, XHUJAKOCTEH W TBEPIBIX TeJ, IUIAaHETapHas MOJENIb aroma,
HYKJIOHHAasi MOJIelb aTOMHOTO sJpa) U yMEHHE NPHUMEHATh UX I

00BsCHEHHS GU3HUECKUX MTPOIIECCOB

YMmenue oOBACHATh (PU3NYECKHE MPOLECChl U CBOWCTBA Tel, B TOM
yhclie M B KOHTEKCTE CHUTyaludl MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIISATH IPUYUHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPOI Ha U3YUYEHHbIE CBOMCTBA (DU3HUECKUX

HBHeHHﬁ, (bnanecm/le 3aKOHBI, 3aKOHOMCPHOCTH U MOACIIN

YMeHne pemath pacuérHple 3amaun (Ha 0a3e 2 — 3 ypaBHEHHH),
UCTIONB3Ysl 3aKOHbI ©  (OpMYJIbI, CBS3bIBAIONIUE  (U3UUCCKUE
BCJIMYMHBI, B YACTHOCTH, 3allMCHIBATh KpPAaTKOE YCIOBHE 3aJlayu,
BBISIBJIAT HEJIOCTAIOUIME JaHHBIC, BBHIOMPATh 3aKOHBI U (HOPMYIIbI,
HEOOXOUMBIE ISl €€ PEeICHHUs, UCTIONIb30BaTh CIIPABOYHBIC JTaHHBIC,
NPOBOJUTHh PACYEThl W OIEHHBATH PEATUCTHYHOCTH MOJYYSCHHOTO
3HaueHUsl (PU3MUYECKON BEIMYUHBI, YMEHUE OINpPEACSITh Pa3MEPHOCTD

(l)I/I3I/I‘IeCKOI7I BCJIIMYMHEI, nonyquHoﬁ IIpU pCUHICHNUHU 3aJa41

YMmenue XapaKTCpU30BaTb  IPUHIUIIBI JEHUCTBUS  TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX HpI/I60pOB, U TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX ITPOLECCCOB IO UX OMHUCAHUIO, UCITIOJIB3YS 3HAHUA O

CBOMCTBaxX (I)I/ISI/I‘-IGCKI/IX SIBIICHUN H HCO6XOIII/IMBIC (I)I/I3I/I‘-ICCKI/IC




3aKOHOMEPHOCTH

10

YMeHue HChoib30BaTh 3HAHUS O (PU3MUYECKUX  SABICHHUSIX B
NOBCEHEBHON KM3HM s oOecrmeyeHus ©O€30HacCHOCTH  TPHU
oOpamieHnn ¢  OBITOBBIMM  mpuOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXpaHEHHUS 3JI0POBbSI U  COONIOACHUS HOPM
9KOJIOTUYECKOTO IIOBEIEHHsI B OKpYXKalOIIeH cpene; MOHMMAaHUe
HEOOXOMMOCTH TPUMEHEHUsI JOCTHKEHUH (U3UKKH W TEXHOJIOTUH

AJId pallMOHaJIbHOT O IPHUPOA0IIOJIb30BaAHUSA

11

OnelT moOMCKa, MpeoOpa3oBaHUS U MPEACTaBICHUS HHPOpMAILUU
(¢u3nYecKoro coJepkaHus C MCHOJIb30BAaHUEM HHPOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHE OLICHHWBATh JOCTOBEPHOCTD
MOJIydeHHOW WH(OpPMAIMM HAa OCHOBE WMEKOIIMXCA 3HAHUM U
JOTIOJIHUTEBHBIX ~ MCTOYHHMKOB,  YMEHHE  MHCIIOJIb30BaTh  IpHU
BBINIOJTHEHUH Y4YeOHBIX 3aJaHUl Hay4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(Gu3NYeCKOro CoAep:KaHus, CIPABOYHbIE MaTepHajbl, PECypChl CETH
WNurepuer; BrageHue 0a30BBIMH  HaBbIKaMH  MpeoOpa3oBaHUs
UHPOpPMALMU U3 OJHOM 3HAKOBOM CHCTEMBl B JPYIyl; yMEHHE
co3/laBaTb COOCTBEHHBbIE IHMCBMEHHBIE M YCTHbIE COOOILICHMs Ha

OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJBKNX NCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA

OI'2 11O ®U3UKE
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanuueckoe nBwxkeHue. MarepuanbHas Touka. CucremMa oTcuérta.
' OTHOCUTENHHOCTD BUKCHHS
PaBHOMepHOE U HepaBHOMepHOe nBMkeHHe. CpenHss ckopocTb. Dopmyna
1.2 JUIS BBIYMCIIEHUS CPEHEN CKOpOoCTH: vV = S/t
PaBHOMEpHOE MPSMOIMHENHOE NBW)KEHUE. 3aBUCUMOCTh KOOPJMHATHI Teja
OT BPEMEHHM B CITy4ae pAaBHOMEPHOTO MPSIMOJIMHENHOTO IBMOKEHUS
13 x(f)=x,+vt
I'paduku 3aBUCHMOCTH OT BpeMEHH MAJisi MPOEKIHMH CKOPOCTH, MPOEKIHUU
MepeMENIeHUs, IMyTH, KOOPAMHATHl NPHU PABHOMEPHOM MPSIMOJUHEHHOM
JBHKEHUHN
3aBUCUMOCTh KOOPJMHATHI TeJla OT BPEMEHH B CIydyae PaBHOYCKOPEHHOIO
MPSMOJMHENHOT O IBH>KECHUS:
2
Sl =vy #f+ay= %
@opMynbl Uil POEKLIUK MEPEMELICHUS, TPOEKIMH CKOPOCTH U MPOEKLIUN
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHENHOM JIBUKEHUU:
;2
14 s () =uv,, -t+a,- =
U_\'('f] =Upy T4, I,
a.(f) =canst,
Ulrz - lez =2a,s,
I'padmku 3aBUCHMOCTH OT BpeMEHH i MPOEKIMH YCKOPEHHS, MPOEKINU
CKOpPOCTH, MPOEKIUU IEPEMEIIEHUsI, KOOPAUHATHI IIPU PABHOYCKOPEHHOM
NPSAMOJIMHENHOM JIBU>KEHUU
CBoboaHoe magenune. GopMyIibl, OMUCHIBAIOIINE CBOOOTHOE MAJCHHUE Tena
15 110 BEPTUKAIH (ABM>KEHHUE TeJla BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTH

3emnn). ['paduky 3aBUCHMOCTH OT BpPEMEHH Ul MPOEKIMU YCKOPEHUS,




MNPOCKIMU CKOPOCTU W KOOPAWHATHI IIPH CBO6OI[HOM nmaaCHUM TCja I10

BEPTUKAIIN

CkopocTh paBHOMEPHOI'O JBMKEHMSI Tela Mo OKpyxHoctu. HampaBienue
CKOPOCTH.

dopmyia i BBIYUCICHUS CKOPOCTH YEPE3 PAINYC OKPYKHOCTHU U MEPUOT

oOpareHus:
L= 2MR
T
16 LentpocTpemuTtenbHoe yckopenue. HampapiieHue 1meHTpOCTPEMUTETEHOTO
yckopeHusi. @opMyria AJisi BEIYUCICHHS YCKOPEHUSI:
2
a. — L
"R
®dopmyra, CBA3BIBAIOIIAS TIEPHO]] M YaCTOTY OOpaIeHus:
V= 1
T
Macca. IInotHocts BemectBa. @opmyJia Jjisl BBIYUCIEHUS MNIOTHOCTH:
1.7 _m
P=7
1.8 Cuna — BexTopHas ¢usznueckas enuanHa. CII0KEHUE CHIT
1.9 SAsnenune uneprmu. [lepBoiii 3akon HeroToHa
Bropoii 3akon HeroroHa:
F=m-a
1.10
ConanpaBieHHOCTh BEKTOPa yCKOPEHUS Tejla U BEKTOpa CUJIBL,
JNEHCTBYIOLLEH HA TEJIO
BzaumopeiictBue Ten. Tperuii 3akon HerotoHa:
111 _ _
Fy 3 =-Fis
Tpenue mokosi u TpeHue ckoibkeHus. Gopmyna A BEIUKUCICHUS MOJIYIIS
1.12 CHWJIBI TPEHUS CKOJIbKEHUSI:
F_=un-N
p-H
Hedopmarus tena. Yrpyrue u Heynpyrue aedopmanuu. 3aKoH YIPYrou
1.13 nedopmaruu (3akoH ['yka):

F=k-Al




1.14

BCGMI/IpHOG TATOTCHUE. 3aKOH BCCMHUPHOI'O TATOTCHUS:

My -4
F=G.-—L1_2
R
Cuna TsixecTd. Y CKopeHrue CBOOOIHOTO MaCHMUS.
dopmyra i BBIYUCICHHS CHIIBI TSHDKECTH BOJIM3HM MOBEPXHOCTH 3emiu: F =
mg.
JBwxenue rmanet Bokpyr Connia. [TepBast kocMudeckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmnynec Tena — BekTopHas puzndeckas BeIMInHa.
p=mi

Nmnynse cucremsl Ten. M3menenne nmmnyiibca. UMIyibe Crmb

1.16

3akoH COXpaHCHUA UMITyJIbCa JI SaMKHYTOﬁ CHCTEMBI TCII:
p=myly +m, U, =const

PeaxkTnBHOE OBIMKEHTE

1.17

Mexannyeckas pabora. @opmyiia Al BEIYUCICHUS PaOOThI CUJIBL:

A=Fscoso

Mexannueckas MOIIHOCTD:

N=4
r

1.18

Kunernueckas n INOTCHIMAaJIbHAA SHEPI'H. d)opMyna JJIs1 BBIYUCIICHU S

KUHETHYECKOMN OHCPIUu:

H!Uz
Bem g

TeopeMa 0 KMHETUYECKOM OHCPI'uH. d)opMyna JJIs1 BBIYUMCIICHU A

HOTGHHH&HBHOﬁ OHCPIruu TCjia, IIOJHATOIO

HaJ 3eMIen:

E,=mgh

1.19

Mexannueckas OHEPIHA:
E=E;+E,

3akoH COXpPaHCHUA MEXaHU4YEeCKOMH SHEPTUH. d)opMyna JJId 3aKOHa
COXpPAaHCHUA MEXaHUYEeCKOM OHCEPIUH B OTCYTCTBUC CHUIT TPCHUS: E = const.

HpeBpameHI/Ie MEXaHUYeCKOM OHCPTUH IIPU HAJIINYUU CUJIBI TPCHUA.




1.20

ITpocThie MeXxaHu3MbI. «30JI0TOE IPABHUIIO» MEXAHHKH.
Peruar. Moment cwier: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[TonsuxubIi 1 HenoABUKHBIN 010Kku. KII/] mpocTeix MexaHU3MOB,

n= Anonesnas
14‘3&1‘1:&‘!?{

1.21

JlaBiieHue TBEPIOrO TENA.

@opmyna s BBIYMCIICHHS 1aBJICHUs TBEPIOTO Tema:

_F
p_S'

JlaBnenue raza. ATMocdepHOe TaBIcHUE.

FI/I)IpOCTaTI/I'-IeCKOG AaBJICHUEC BHYTPH KUAKOCTH.

dopmyna JUIs BBIYMCICHUS JABJICHNS BHYTPH KHUJIKOCTH:

p=pgh+p_,

1.22

3akoH [Tackans. ['mapaBamueckuit mpecc

1.23

3akon Apxumena. dopmyna ISl onpeneseHUs] BBITAIKUBAIOMIEH CHIIBI,

JEUCTBYIOLIEH Ha TEJO, MOrPYKEHHOE B KUIAKOCTh MJIH ras3:

Fa =pgV

Vcnosue nnaBanug tena. [lnaBanme CYI0B M BO3AYXOIlJIaBaHUEC

1.24

Mexanudeckue KojaeOaHus. AMIUIUTYa, TIEPHOJl U YacTOTa KOJIeOaHUMH.

(DOpMy.]'Ia, CBA3bIBatOIIasA 4aCTOTY U NIEPUOI KOJIEOAHUH:

1.25

Matematuueckuii U TpPY>KUHHBIA MasTHUKU. [IpeBpanienue sHepruu mnpu

KoJIe0aTeIbHOM JABUKCHHH

1.26

3aTyxaI0mHe KOJIcOaHHsI. BBIHY)K,ZLGHHLIG koJiebanus. Pe3onanc

1.27

MexaHn4ecKue BOJHEI. Hpo,uoanHe U NOINCPCUHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOpPOCTb pacCIpoCTPpaHCHUS BOJIHBI:

Lh=v-T

1.28

3BYK. FpOMKOCTL " BBICOTA 3BYKaA. OTpa)KCHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByX cpell. MHdpa3Byk U yabTpasByK

1.29

IIpakmuueckue pabomul




N3mepenue cpeqHell MIOTHOCTH BEILECTBA; apXUMEIOBOM CHUIIbI; )KECTKOCTH
NPYXHUHBL, K03()(UIIMEHTA TPEHUS CKOJIBKEHHUS; paOOThI CHIIBI TPEHUS, CHIIBI
YIOPYTOCTH; CPETHEN CKOPOCTH ABM)KEHUS OpyCKa 110 HAKJIIOHHOM IJIOCKOCTH;
YCKOpeHHusi Opycka IMpH JABWKEHHWU IO HAKIOHHON TUIOCKOCTH; YacTOTHI U
nepuosia KojeOaHM MaTeMaTWYecKOro MasTHUKA; YacTOThl W Iepuoja
KojeOaHUM MpYKUHHOTO MAasTHHUKA; MOMEHTa CHJIbl, JEHUCTBYIOIIETO Ha
peryar; pa®oOTBl CHIJIBI YNPYTOCTH TIpU MOIBEME Tpy3a C MOMOIIBIO
HETIOJIBMKHOTO 0JIOKa; pabOThl CHUJIBI YIPYTOCTH TPH TOIBEME Tpy3a C
MTOMOIIBIO TOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXMMEIOBOM CHIIBI OT 00bEMa MOTPYXKEHHON
YacTU Tejla M OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH
CHJIBI OT MAaccChl Tella; CHJIbI TPEHHUS CKOJIbBKEHUS OT CHJIbI HOPMAlIbHOTO
JaBJICHUS M OT poJa IMOBEPXHOCTH; CUJbl YIPYTrOCTH, BO3HHKAIOIIEH B
MpY>KUHE, OT cTeneHu aedopMaluu MPYKUHBI, YCKOpEeHUs Opycka OT yria
HaKJIOHa HampaBJsoled; mnepuoga (4acToThl) KojeOaHUN HUTSHOTO
MasiTHUKa OT JUIMHBl HUTH; NEpuoja KoJeOaHUi MPYKMHHOTO MasTHUKA OT
Macchl TIpy3a M JKECTKOCTH TPYKUHBI; HCCICIOBAaHME HE3aBUCUMOCTH
nepuosa KojeOaHMM HUTAHOTO MasTHUKAa OT Macchl rpy3a. [IpoBepka

yCIIOBUSI PaBHOBECHS pbluara

1.30

Dusuveckue sA61eHUL 8 npupode: IIPpUMEPBI ABHXKCHHUA C pPa3IM4YHbBIMU
CKOpPOCTSAMHU B J)KMBOM W HEXHBOU mnpuponae, I[eﬁCTBI/Ie CUJIbl TPCHHA B
Ipupoac M TCXHHUKE, IMPHUIUWBBI U OTJIMBBI, IBWXXCHUC IIJIAHCT Conxeunon
CUCTEMBI, PCAKTHUBHOC MOBHXXCHHUC JKHUBBIX OPraHU3MOB, pblYarud B TCJIC
YCJIOBCKA, BJIIMAHUC aTMOC(i)epHOFO JaBJICHUS HA KUBOM OpraHu3M, I1JIaBaAHUC
pLI6, BOCIIpUATHUC 3BYKOB JKUBOTHBIMH, 3CMIICTPSACCHUC, CelCMHYECKIE

BOJIHBI, HYHAMH, 3XO

131

Texuuueckue ycmpoticmea: CIUJOMETp, TATUUKH MOJIOKEHUS, PACCTOSIHUS U
YCKOpPEHUS, TUHAMOMETp, MOAMIUIHUKYA, PaKeThl, pblYar, MOJBIKHBIA H
HEMOJIBWKHBIM OJIOKH, HAKJIOHHAs TUIOCKOCTh, TPOCTHIE MEXAaHU3MBI B OBITY,
COOOIIAIOITUECS COCYbI, YCTPOMCTBO BOAOMPOBOAA, THAPABIUUECKHIA Tpecc,
MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp, IXOJOT,

HCIIOJIb30BAHUC YJIbTPA3BYKaA B 6BITy N TCXHUKC

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHEBIC  TOJIOXKCHUS MOHCKy.HSIpHO-KHHCTH‘-ICCKOﬁ TCOpUN CTPOCHUA

BelecTBa. Mojenu TBEPAOro, >KUAKOTO M Tra3zo000pa3sHOr0  COCTOSIHUM




BeniectBa. Kpucrammmyeckue u amopHbie Tena

I[BI/DKCHI/IG qyacTul, BCUICCTBA. CBs3b CKOpOCTU ABWXXCHHA YacCcTull C

22 Temrneparypoii. bpoyHoBckoe amwkenue, tuddysus
2.3 CMaumnBaHue U KanWUISIPHBIE SIBJICHUS
2.4 TennoBoe pacuupeHue u cxarue
2.5 TennoBoe paBHOBECHE
26 Buytpennss sHeprus. PaGora u Temonepeaaya Kak CIOCOObI M3MEHEHUS
' BHYTpPEHHEN SHEPIUH
2.7 Bunp! Teronepeaaun: TeIUIONPOBOAHOCTh, KOHBEKIINS, H3TyYeHNE
HarpeBanme wu oxmaxaeHue Ten. KoimdecTBo TemioTel. — YaenbHAs
TEIUIOEMKOCTD:
2.8
O=cm(t,—1)
3aKoH COXpaHEHHUs PHEPTHUH B TEIUIOBBIX MPOIIECCax. Y PaBHEHUE TEIUIOBOTO
29 Oananca:
QO +0, +..=0
Hcnapenue u konaeHcauus. M3aMeHeHne BHYTPEHHEH SHEPrUU B IMPOILIECCEe
2.10 ucCrmapeHuss M KoHJeHcauuu. KuneHue XKHUIKOCTH. YenbHas TeIuloTa
napoo6OpazoBanus: L = Q/m
2.11 BnaxxaocTs BO31yX2
IInaBnenne u kpucramuzauus. M3meHeHune BHYTpeHHEHW >HEpPruM Ipu
IUTaBJICHUM U KPUCTAJUIM3ALMU. Y JeJIbHAasl TeIUI0Ta IUIaBICHUS:
2.12 0
o
o1 BHyTpeHHsIsI 3Heprusi cropaHus TOIUIMBA. YJeJbHAas TEIUIOTa CrOpPaHUs
. torumBa: ( = Q/m
2.14 [Tpunuuns! paboTs! TemnoBbix apurarenei. KI1J{ TermoBoro nsuraresns
Ipakmuyeckue pabomoi
W3mepeHne  ynenbHOW — TEIUIOEMKOCTH  METANIMYECKOro  IMIJIMHIPA;
515 KOJIMYEeCTBA TEIJIOThI, MOJYYEHHOTO BOJOH KOMHATHOW TeMIlepaTyphl

(UKCUPOBAaHHON Macchl, B KOTOPYIO OIYyIIEH HarpeTblii MUIMHID;
KOJIMYECTBA TEIJIOTHI, OTAAHHOI'O HArPEThIM LMJIMHIPOM, IIOCIE OIyCKaHHs

€Tro B BOAY KOMHATHOM TCMIICPATYPhI, OTHOCUTEIHbHON BIAXKHOCTHU BO3/1yXa,




y,[[eHBHOﬁ TCILIOThI IJIABJICHUSA Jbaa. I/ICCHGI[OBaHI/Ie N3MCHCHUA
TCMIICPATYPhbI BOABI IIPHU PA3JIMYHBIX YCIIOBUAX; ABJIICHUA TemiooOMeHa npu

CMELIMBAHUM XOJIOJHOM U ropsuei BOBI; IpOLecca UCTIapEHUS

Dusuueckue  sA61EHUS 6 npupode.‘ IMOBCPXHOCTHOC HaTsOKCHHUC n

KalmWJUIAPHBIC SABJICHUSA B MPUPOAC, KPUCTAJIBI B IPHUPOAC, H3IYUYCHUC

210 Connna, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera
Texuuueckue  ycmpoticmeéa: — KalWUISPbl, TPUMEPbl  HCIIOJIb30BAHUS
917 KPUCTAJJIOB, JKHJIKOCTHBIH TEPMOMETp, IaT4UK TEeMIIepaTyphl, TEPMOC,
' CHUCTeMa OTOIUICHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETpP, MapoBas TypOHWHA,
JIBUTATEITh BHYTPCHHETO CTOPaHUS
3 DJIEKTPOMATHUTHBIE ABJIEHU A
3.1 DnekTpusanus Teil. JIBa BUaa dIEKTPUUECKUX 3apsIOB
3.2 BsaumoneiictBue 3apsokeHHbIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHS IICKTPUUECKOTO 3apsia
34 OnekTpuyeckoe mnosie. Hampsox€HHOCTH 3nekTpudeckoro mnons. [lpuHiun
' CYTIEPIO3UIINH IEKTPUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snexktpuueckux 3apsiiaoB. JleMCTBHE SJIEKTPUYECKOTO TMOJISI Ha
' aneKTpudeckue 3apsaasl. [[pOBOIHUKY U TUAIEKTPUKU
[TocTosaHHBIN AEKTpUUYECKUN TOK. [lelcTBUA 3neKkTpuyeckoro toka. Cuia
3.6 Toka. Hanpsbkenue.
l=qg/t,U=A/
. DNEKTPUUYECKOE COMPOTHUBIICHUE. Y ICIBHOE SJIEKTPUUECKOE COMPOTUBIICHUE:
' R = pl/S
3.8 3akon Oma it yyactka siekrpudeckoit ernu: | = U/R
[TocnenoBarenbHOE COSMHEHHUE TPOBOIHUKOB!
1, =1, U=U,+U,. R=R, +R,
3.9 [TapannensHoe coeTUHEHNE TPOBOTHUKOB PABHOTO COMPOTUBIICHUS:

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

2

CMenraHHbIC COCAUHCHMUS IIPOBOAHUKOB

3.10

PaGora u morHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul




3.11

3akon J[>xoynsa — Jlenua:

O=I"R-t

3.12

OneiT Dpcrena. MarHuTHOE T0JI€ MPSIMOTO0 MPOBOJHUKA C TOKOM. JIuHUM

MarHUTHON UHIYKIUU

3.13

MarautHoe 1oJie TOCTOSHHOIO MarHuTa. B3anMoOaelCTBUE ITOCTOSHHBIX

MarHuToB

3.14

JlelicTBME€ MAarHUTHOTO TTOJIS1 HA TPOBOJAHUK C TOKOM

3.15

OneiTel @apanes. SIBneHue anekrpoMaruuTHo uHaAyKuuu. [lpasuno Jlenua

3.16

IIpakxmuueckue pabomvi

N3mepenue aIEKTPUYECKOIO  CONPOTHBJIEHMS] PE3UCTOpPA;  MOIIHOCTH
AJIEKTPUYECKOT0 TOKa; pabOThI AIEKTPHUUECKOTO TOKA.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MPOBOIHHUKE
(pe3ucTopbl, Jammoyka), OT HaNpsDKEHUS Ha KOHIAX IMPOBOJHUKA;
3aBUCHUMOCTH COINPOTUBIEHUS OT JUIMHBI TPOBOJHUKA, IUIOMIATU €ro
MTONIEPEYHOI0 CEYEHUS U YAEIBHOTO COPOTUBIICHUS.

[IpoBepka  mpaBwia a8  3IEKTPUYECKOTO HaIpsHKEHUs npu
[IOCJIEIOBATEIbHOM ~ COCJUHEHUN IPOBOJAHUKOB; IIpaBuia JUIsl  CHUJIbI
JNEKTPUYECKOr0 TOKA MPH NApAJUIETIBHOM COEJUHEHUU IPOBOJIHUKOB

(pe3ucTophl U JIAMITOYKA)

3.17

Qu3suueckue sA6ieHUs 8 npupode. SIEKTPUUYECKUE SIBICHUS B aTMocdepe,
AJIEKTPUUECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE Toje 3eMid, Jpeid

ITIOJIFOCOB, POJIb MAaIrHUTHOI'O ITOJIA JJIA )KU3HU Ha 3CMJ'I€, MOJIAPHOEC CUSAHUC

3.18

Texuuueckue ycmpoucmea: 3IEKTPOCKOI, aMIEpMETp, BOJIBTMETp, pPeocTar,
CUETYMK OJIEKTPUYECKOW OSHEPruu, SJIEKTPOOCBETUTEIbHBIE MPHOOPEI,
HarpeBarelbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), JNEKTPUYECKHE
MIpEeIOXPaHUTENH, 3JICKTPOMArHUT, JJIEKTPOJBUTATeNlb IMOCTOSHHOTO TOKa,

reHepaTop MOCTOSAHHOTO TOKa

3.19

QHCKTpOMal"HI/ITHLIC BoiHEbL [Ilkana OJICKTPOMATHUTHBIX BOJIH

3.20

.HyLICBaSI MOJZICJb CBETA. HpHMOHHHeﬁHOe pacinpoCTpaHCHUEC CBETa

3.21

3aKoH oTpakeHHus cBera. [lockoe 3epkano

3.22

HpeHOMHeHI/Ie cBeTa. 3aKoH MMPCJIOMJICHUS CBCTA

3.23

[ucnepcus ceera

3.24

JInnza. Xon nyqeﬁ B JIMH3C. (I)OKYCHOG pacCTOAHNUC JINH3BI. Onrudeckas cuia




muusel: D = 1/F

3.25

I'na3 kak onTuyeckas cucrtema. OnrTuyeckue npuodopsl

3.26

IIpakxmuueckue pabomvi

#H#HPar###l13Mepernre ONTUYECKON CHIIBI coOMparomield JUH3bI; (HOKYCHOTO
paccrosiHUs coOuparomeil JauH3bl (IO CBOMCTBY paBEHCTBA pPa3MeEpOB
npeaMera u u300pakeHwsl, KOria MpeaAMEeT PaclookKeH B ABOMHOM (okyce),
MOKa3aTessl MPeIoMIICHHs CTEKJIa.

#H##Par###lccnenoBanre cBoCTBa N300paXKEHUSI, TOJTYUYEHHOTO C TOMOIIBIO
coOuparomel JTUH3bl; N3MEHEHUs (POKYCHOI'O PacCTOSHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJIa TPEJIOMJIEHUSI CBETOBOIO JIyda OT yIJla MajeHus Ha

I'paHUIEC «BO3AYX — CTCKIIO»

3.27

Qusuueckue senenus 6 npupoode: 3atmenuss Comnma u JlyHbI, 1BeTa Te,

ONTUYECKUE SIBJIEHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPaK)

3.28

Texunuueckue ycmpoucmea: OYKU, TEPUCKOIN, QoToamnmapaT, ONTUYECKHE

CBE€TOBOJBI

KBAHTOBGIE ABJIEHWA

41

PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-uznydeHus. Peakumm anbda-u

Oera-pacmaja

4.2

OmnseiTel Pesepdopna no paccesnuro anbga-uactun. [lmanerapuas mojens

aToMa

4.3

CocraB aTomHoOro siapa. M3otorsl

4.4

[lepuon nomypacnajga aTOMHBIX sAEp

4.5

ﬂ,[[epHLIe PCaKIuu. 3aKOHBI COXpaHCHHA 3apA10BOT0 U MAaCCOBOI'O YHCCII

4.6

Qu3suueckue s6leHUs 8 Npupode. €CTECTBEHHBIM paJHOaKTUBHBIN (OH,
KOCMUYECKHE Jy4YH, pPaAHMOAaKTUBHOE H3Iy4YCHHE MPUPOIHBIX MUHEPAJOB,

I[CﬁCTBI/Ie PaIUuOAKTUBHBIX I/I3J'Iy‘leHI/II71 Ha OpraHu3M 4YCJIOBCKa

4.7

Texnuueckue ycmpoucmea: CIEKTPOCKON, WHIWBUIYaIbHbIN J03UMETD,

KaMepa BI/IJ'ILCOHa, AACPHAAd SHCPICTUKA




KommnoHeHT coiep:kaHusi NPOrpaMMbl BOCIUTAHUS M0 Y4eOHOMY MpeIMeTy
«®@u3nka» 0CHOBHOe 0011ee oOpa3oBanue /-9 Kiaacchl
Ha 2025-2026 y4eOHBbI rox

[leneBbIE OpUEHTUPHI PE3YIBTATOB BOCIHUTAHUS HAa YPOBHE OCHOBHOTO
o01iero oOpa3oBaHus.

['paxx 1aHCKO-TIATPUOTUYECKOE BOCIIUTAHUE:

3HATh W JIIOOUTH CBOIO MaJyl0 POJIMHY, CBOM Kpall, UMETh MPEJICTABICHUE
o Ponune -Poccun, ee Tepputopuu, pacIionoKeHuH;

CO3HaBaTh MPUHAJIC)KHOCTh K CBOEMY HApOAYy U K OOLIHOCTH TpaxiaH
Poccuu, posiBIISITE yBAXKEHUE K CBOEMY U JPYTHM HapOJaM;

MOHMMATh CBOIO CONPUYACTHOCTH K MPOLLIOMY, HACTOSUIEMY U
OynymieMy pojiHOro Kkpasi, cBoeit Pogunsl - Poccuu, Poccuiickoro rocynapcTsa;

MOHUMAaTh  3HAYCHUE TPaKIAHCKUX CHUMBOJIOB (TOCYJapCTBEHHAs
cuMBoJIMKa Poccun, cBOero pervona), mpa3HUKOB, MECT MTIOYUTAHUSI TEPOEB U
3alUTHUKOB OTe4YeCcTBa, MPOSIBIATH K HUM YBa)KCHHUE;

MMETh TEPBOHAYAIBHBIE MPEJACTABICHUSI O TMPaBaX M OTBETCTBEHHOCTH
YeJIoBeKa B O0IECTBE, PakIaHCKHUX MpaBaxX U 00sS3aHHOCTSX;

NpUHUMATh ydacTHE B JKU3HM KJlacca, 00I1Ieo0pa3oBaTebHOM
OpraHu3aluy, B TOCTYIHOM MO BO3PACTY COIMAIBHO 3HAYUMOU AEATEIIbHOCTH.

JlyXOBHO-HPABCTBEHHOE BOCIUTAHUE:

yBaXKaTh JyXOBHO-HPAaBCTBEHHYIO KYJBTYpPY CBO€Hl CEMbH, CBOEIO
HapOJla, CEMEWHBIC IIEHHOCTH C YYE€TOM HAlMOHAJIbHOM, PpPEIUTHO3HOU
MPUHAJJICKHOCTH;

CO3HaBaTh IEHHOCTh KaXJIOW YEJIOBECUYECKOM IKHU3HHM, IPU3HABATH
WHJIUBUYATbHOCTh U JJOCTOMHCTBO KaXKJI0I0 YEJIOBEKa;

MPOSBJISATH CONEPEKNBAHUE, TOTOBHOCTh OKa3bIBaTh MOMOIb, BBIPAXKATh
HETIPUATHE TIOBCJCHHS, TNPUUYUHSAIONMIETO (U3UYCCKHUA W MOPAJIbHBIA Bpe
JIPYTUM JIIOJISIM, YBaXKaTh CTApPIINX;

YMETh OLIEHUBATh MOCTYIKHU C MO3ULNU UX COOTBETCTBHUS HPABCTBEHHBIM
HOpMaM, OCO3HaBaTh OTBETCTBEHHOCTh 3a CBOM MOCTYIIKHU.

BJIAJICTh MPEICTABICHUSIMH O MHOTOOOpa3uu SI3BIKOBOTO M KYJIBTYPHOT'O
npoctpancTBa Poccun, uMeTh mepBOHAYaIbHBIC HABBIKKM OOIIEHHUS C JIFOABMH
pa3HbIX HAPOJOB, BEPOUCIIOBEIAHHUI.

CO3HaBaTh HPABCTBEHHYID MW JCTETHYECKYIO IIEHHOCThb JIUTEPATYypHI,
POIHOTO A3bIKA, PYCCKOTO A3bIKa, MPOSIBIISITH HHTEPEC K YTCHUIO.

DCTETUYECKOE BOCIIMTAHHUE:

BOCIIPUHUMATH M YyBCTBOBATh MPEKpacHOE B OBITY, MPUPOJE, UCKYCCTBE,
TBOPYECTBE JIIOJICH;

NpOSBIATh HMHTEPEC W YBAXEHUE K OTCUYECTBEHHOM W MHPOBOU
XyJI0KECTBEHHOU KYJIBTYPE;



NpOSBIATh CTPEMJIEHME K CaMOBBIPAXXEHUIO B  Pa3HbIX  BHAAX
XYJ0’KECTBEHHOU J€ATEIbHOCTH, UCKYCCTBE.

®duznyeckoe BOCNUTaHUE, (HOPMHUPOBAHHE KYJIbTYpbl 3J0pPOBBI U
HMOIMOHAIBHOTO 0JIarONOIyYus:

OEepe’KHO OTHOCUTBHCA K (PU3UYECKOMY 3[I0POBbIO, COOJIIOIaTh OCHOBHBIE
mpaBujia 3J0pOBOT0 M OE30IMaCHOT0 JJisl ce0s U APYTrux JiroAel oopasza KuU3HH, B
TOM 4HCJI€ B UH(OOPMALIMOHHOU Cpeie;

BJIa/IeTh OCHOBHBIMU HAaBBIKAMU JIMYHOW M OOILECTBEHHON T'MTHEHBI,
0e30macHOro MoBe/IeHUs B ObITY, IPUPOJE, OOIIECTBE;

TpynoBoe BOCIIUTaHUE:

CO3HABaTh IIEHHOCTh TpyJa B JKU3HU YEJIOBEKa, CEMbH, OOIIECTBa;

NPOSIBIIATh YBaXKEHHE K TPYNY, JIOIAM TpyJa, OepeHOe OTHOUIEHUE K
pe3ysbTaTaM Tpyaa, OTBETCTBEHHOE MOTPeOICHUE;

NPOSIBIIATh MHTEPEC K Pa3HbIM MpodeccHsim;

y4acTBOBAaTh B pAa3JIMYHBIX BHUJAX JOCTYIMHOIO IO BO3pacTy Tpy/a,
TPYAOBOM AEATEIBHOCTH.

DKOJOrNYeCcKOe BOCIIUTAHUE:

MOHUMATh LIEHHOCTh MPUPOJIbI, 3aBUCUMOCTb KU3HU JIIOICH OT MPUPO/IHI,
BJIMSTHUE JIIO/ICH HA IPUPOJTY, OKPYKAIOIIYIO CPEY;

NpOSIBIIATH JIIOOOBb W OEPEeKHOE OTHOIIEHHE K MPHUPOAE, HENpUATHE
NEUCTBUH, IPUHOCALIUX BPEJl IPUPOIE, OCOOCHHO KUBBIM CYIIIECTBAM;

BBIp@)KaTh TOTOBHOCTb B CBOEH JACSATENBHOCTU TPHUIEPKUBATHCS
HKOJIOTHYECKUX HOPM.

[leHHOCTH HAyYHOT'O MTO3HAHUSI:

BBIP@)KaTh MMO3HABATENIbHBIE WHTEPECHI, aKTUBHOCTb, JTIO003HATEIHHOCTD
U CAMOCTOSITEJIBHOCTh B TIO3HAHUU, MHTEPEC U YBAXKECHHUE K HAYYHBIM 3HAHUSIM,
HayKe;

o0nazaTh TEPBOHAYAIBHBIMH TIPEJICTABICHUSIMH O TIPUPOAHBIX U
COLIMANBbHBIX 00BEKTaX, MHOT0OOpa3uu OOBEKTOB M SIBJICHUM MPHUPOJBI, CBA3H
YKMBOU M HE)KUBOU MPUPOJBI, O HAYKE, HAYYHOM 3HAHUU,

UMETh MEepBOHAYAIbHbIE HABBIKM HAONIONEHUM, CHUCTEMaTH3allud |
OCMBICJICHUSI OIbITA B €CTECTBEHHO-HAYYHOW U TyMaHMTapHOM o001acTix
3HAHHUSL.
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