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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00Imiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTA OOYYaroUIUXCsi M OpPraHU3alfio0 U3Y4YEHUs
bu3MKN Ha AEATETHbHOCTHOM OcCHOBEe. B mporpamMMe mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXKMPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell MporpamMmbl 0 y4eOHOMY HPEIMETY.

dusuka sBISETCA CUCTEMOOOPA3yIOIIKM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, ITOCKOIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHUIA,
M3y4aeMbIX XUMHEHN, OUOI0THeH, acTpoHOMUEH U pu3nueckoil reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT Haubojee sICHbIC
00pasIpl MPUMEHEHHS] HAYYHOTO METOJ[a TIO3HAHMsI, TO €CTh CIoco0a MOydeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna W3 riaBHBIX 3a7a4 (PU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTepeca K HayKe y 00y4arouuxcs.

N3yuyenne ¢usuku Ha 0a30BOM ypOBHE MPEIIOIaraeT OBJIAJICHUE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U OHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TOTYYCHHS BHIBOIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHUs
ompeneneHsl B Konmenmuu mpenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa3oBaTebHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM
Komnerun Munucrepctsa npocsemienusi Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau nzyyenuss pusuku:



npuoOpeTeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
WU3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MTO3HAHUA U (OPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yuyeHUs OCHOB
CTPOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TIPEACTABICHUN O PO (DU3UKHA [JIST Pa3BUTHSA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AEATENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaabHeWIleMy OOy4YeHUIO B 3TOM HAMNpPaBJICHUMU.

JlocTrKeHHE 3THX IIeJield MpOorpaMMbl MO0 (U3WKE Ha YPOBHE OCHOBHOIO
o01iero oOpazoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIASAYIONIUX 3a1a4:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEHNE YMEHUN OMUCHIBATh U OOBSCHSITH (PU3NYECKUE SBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PpEIICHUS MPOCTEUIIUX PAcUYETHBIX 3ajlady ¢
UCTIOJIb30BaHUEM bu3IIecKuX MOJICIICH, TBOPYECKHUX u
MIPaKTUKOOPHCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3NUECKOTO COAEpKaHUA,
BKJIIOYAsi HH(POPMALIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE MHGOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
c GuU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

Ha wu3yudenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeNEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 vaca (3 yaca B Henento).

[Ipensaraemeplii B mporpaMMe no (u3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yUUTEeb JelaeT BbIOOP MPOBEICHUS
7a00paTOpHBIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOCHHOCTEN
oOy4Jaronmxcs, CrucKa HKCIEPUMEHTAIBHBIX 3a/laHUi, MPEeAJIaraéMbIX B paMKax
OCHOBHOT'O FOCYAapCTBEHHOI0 dK3aMeHa 10 (PU3HKE.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/Ka0IEro MUpa.

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

®duznueckre BeMUUUHBL. M3MepeHue @uanyueckux BelWyuH. DuU3nyeckue
npubopsl. [lorpentHocts u3mMepeHuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKH H3Y4yaloT MPUPO.Y.
EcTecTBeHHOHAYUYHBIIT METOJ TO3HAHUA: HAOIIOJEHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUINOTE3, SKCIIEPUMEHT MO MPOBEPKE TUNOTE3, OOBSICHEHUE
HaOmromaemoro siieHus. Onucanue GU3NIEeCKUX SBICHHUH C TIOMOIIBIO MOJICTICH.

Hemoncmpauuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKUE, MArHUTHBIC, CBETOBbBIC
SIBJICHUSL.

2. ®duznueckue MpuOOPHI U MPONEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.

Jlabopamopnvie pabomul u onvimaul.

Omnpenenenue 1EHbI IeJICHUS MIKaIbl U3MEPUTEILHOTO TpUbopa.
N3mepeHne pacCcTOsSHUIM.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TENa.

Ornpenenenue pa3MepoB MajbIX TEN.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEpMOMETpa U
JaTyuKa TEMIIEPaTyphl.

6. [IpoBeneHue ucciaenoBaHMs MO MPOBEPKE TMIOTE3bl: JAJbHOCTh MOJETA
apuka, MymeHHOT0 TOPU30HTAIBLHO, TeM OOJiblle, YeM OOJIbIlle BhICOTA
mycKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelIecTBA: aTOMbl M MOJEKYJbl, uUX pa3Mepbl. ONbITHI,

JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddys3us. B3anmomelicTBue YacTuIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKECHHUS.

2. HaGmonenue nuddyzuu.

3. HaGmionenue  siBneHUM,  OOBSACHSIOMIUXCA  MPUTSHKEHUEM WM

OTTAJIKUBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

vk wnN



1. OneHka JuMaMeTpa aroMa METOJOM psiioB  (C  HUCIOJIb30BAaHUEM

dbotorpaduii).

2. OnBbITHI 110 HAOIOICHHUIO TEIIJIOBOT'O PACHIUPEHHUS Ta30B.

3. OnbITHI 10 OOHAPYKESHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIKECHHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuyeckoe NABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM ABMXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBnenne uHepuUU. 3aKOH HMHEpUUH. B3aummopeilcTBHE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTH JBWXKEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsi3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIEC
o0BEMa BelecTna.

Cuiia Kak XapakTepucTUKa B3auMojeicTBus Teil. Cuila ynpyrocTd U 3aKOH
I'yka. 3MepeHue CUiibl C TOMOIIBIO AUHAMOMETpA. SIBJIECHUE TATOTEHUS U CHIIA
TsbkecTd. Cuiia TSOHKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. CinoxkeHue
CHWJI, HAIlpaBJICHHBIX MO OJHOW mpsiMoi. PaBHomelcTByomas cwi. Cujia TpeHus.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOosA. TpeHue B MPUPOJIE U TEXHUKE.

Jlemoncmpayuu.

1. HabmroneHne MexaHUYeCKOTO ABMKCHHMS Tela.

2. M3MepeHue CKOpOCTH MPSMOJMHEHHOTO ABUKCHUS.

3. HaOmronenue siBeHUs HHEPLUU.

4. HabnroneHue U3MEHEHUsI CKOPOCTH MPU B3aUMOJICUCTBUU TEJ.

5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TE.

6. CrnoxeHue CuJj, HalpaBJIEHHBIX MO OJHOM MPSIMOIA.

Jlabopamopuvie pabomul u onvimol.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,

MOJICITH JICKTPUICCKOT0 aBTOMOOWIIS M TaK Jiajee).
2. OmnpeneneHue cpelHEH CKOPOCTH CKOJBKECHHS OpycKa WM IIapuKa Io
HAKJIOHHOM IUIOCKOCTH.
3. OmnpeneneHue MIOTHOCTH TBEPJOIO Tea.
OMnBITEI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTsbkeHUs (medopMarivm)
MPYKUHBI OT MPUIIOKESHHOM CHUJIBI.

5. OnbITHl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHUJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Pasznea 4. /laBjieHue TBEPABIX TeJ, JKMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYEHUS JaBiieHud. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmnepaTypbl. llepenaua naBieHus
TBEPABIMU TEJaMHU, XUAKOCTIMH W ra3zamu. 3akoH Ilackans. [IHeBmartuueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTH OT TIyOwHBI. ['mapocratnueckuii
napajgokc. Coobmraronuecs: cocyasl. [ mapaBmudecKkue MeXaHu3MBbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3yIIHONW 000soukn 3emuu. OmbiT Toppuuennu. M3mepenue arMmochepHOTO



JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[TpuGopsl 11 U3MEpEeHUs: aTMOC(EPHOTO TaBICHUS.
JleficTBUE KUIKOCTU U ra3a Ha MOTPYXKEHHOE B HUX TeJ0. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxormiaBaHue.
Jemoncmpayuu.

o vk wnN e

3aBUCUMOCTbD AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs CoCy/Ibl.

['mppaBnuyeckuii mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBHUCHMOCTD BBITAJIKHBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
Y IUIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

VY ciioBue 11aBaHus TEII: IUIABAHUE WU IIOTPYKEHUE TE B 3aBUCUMOCTH OT
COOTHOWIEHHUSI TUIIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopuvie pabomul u onvimaul.

1.

HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTrpyKEHHOM B
KUJKOCTb YaCTH TEJA.

OnpeneneHue  BBITAIKUBAIOIIEW  CUJIBL, JCUCTBYIOIIEM Ha  TeJo,
NOTPYKEHHOE B KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKMBAKOLIEH CHJIbI, IEVCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MacChl TeJa.

OneIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKUBAIOUIEH  CHUJIBL,
JEUCTBYIOLIEH Ha TEJIO B )KUAKOCTH, OT 00bEMA MOTPYKEHHOMN B )KUIKOCTh
YacTH TeJIa U OT IJIOTHOCTU KUAKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAaHUE JIOJKH U
OIpEAEIICHUE €€ IPY30HOABEMHOCTH.

Pa3zgen 5. PaGoTra 1 MOIIHOCTB. JHEPrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbryara. [[pumeHeHue rnpaBusia paBHOBECHsI phluara kK 0JI0Ky. «30J10TOe
npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprus. KuHeTtmueckas W IOTEHUHWAIBHAS DHEPTHS.
[IpeBpalieHre OTHOTO BU/IA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

1.

[IpuMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopusie pabomul u onvimel.

1.

Omnpenenenne padOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBHON IIOBEPXHOCTH.

HccnenoBanne ycioBUN paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOM MIIOCKOCTH.



4. V3yuyeHune 3aKOHA COXpPAaHEHUsI MEXAHUYECKON YHEPTUM.
8 KUIACC

Pa3nea 6. TenjioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopenu TBEPAOroO, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, XKUAKOCTEH U
TBEPIABIX TEJI HAa OCHOBE IMOJOXKEHUN MOJICKYJISIPHO-KUHETUYECKON TEOpUH.
CmaunBaHue U KallWUISIPHBIC sIBJICHUS. TemIOBOe pacuIMpeHue U CKaTue.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABUKECHHS
gacTull. BuyTtpennsisi sHeprusi. CrnocoObl HW3MEHEHHMS BHYTPEHHEH JHEPTUU:
TeIIonepeaavya u COBEepIIeHrne padboThl. Buasl Temionepenauu: TemIonpoBOAHOCTD,
KOHBEKIIUS, U3IIyYCHUE.

KonudecTBo TemnoTsl. YjenbHas TEIUIOEMKOCTh BellecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. [lnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOro
JIABJICHHSI.

BrnaxHocTs Bo31yXa.

OHEprust TOIUINBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TernnoBble ABUTATEIN U 3aIIUTA OKPYKAIOIICH CpEIbl.

3aKOH COXpaHEHUS U MPEBPaILCHUs] PHEPTUU B TETUIOBBIX MPOIIECCaXx.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO JABUKEHUS.

Ha6monenne nuddysun.

HaOmronenue sBiieHni cMauMBaHUs M KaITWJLISIPHBIX SIBJICHUM.
HabGnroneHue TemioBoro pacuiupeHus Tel.

W3meHenue naBieHUs Ta3a MPU M3MEHEHHHM 00bEMA M HArpEeBaHWM HIIU
OXJIAXKCHUU.

6. IlpaBuna nsmepeHus remMnepaTypsl.

7. Bupasl Tenonepenaymu.

8. OxJjaxaeHue Npu COBEPILICHUH PaOOTHI.

9. HarpeBaHue npu coBepiieHUH paOOThl BHEITHUMHU CHJIAMH.

10. CpaBHEHHE TEIIIOEMKOCTEH Pa3IMUHBIX BEIIECTB.

11. HaOmronenue KuneHus.

12. HabnrogeHune mocTossHCTBa TEMIIEPATyphl MPH TIJIABJICHUH.

13. Mojienu TernaoBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.
2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIU caxapa.

LA



3. OmpITHl TIO HAOMIOACHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, JKUIKOCTEH H
TBEPJIBIX TEJL.
Omnpenenenue AaBiIeHUs BO3yXa B 0ayUIOHE MIMPHULIA.

5. OnbITBL, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh [ABJICHUS BO3QyXa OT €ro

00BbEMa U HArPEeBAHUS WM OXJIAXKICHUS.

6. [IpoBepka rumnoTesbl IMHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYpHhI.
7. HaGmionenve wu3MeHEHUs BHYTPEHHEW OJHEPrUM Tela B pe3yjbTare
Terionepeaayu U paboThl BHEIIHUX CHUJI.

8. HccnenmoBanue siBieHHs TEIIOOOMEHA MPU CMEIIMBAHUM XOJOIHOM U

ropsi4eu BOJBL.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, TMOJYYEHHOIO BOJOM  IIpH

TEIJI000MEHE C HATPETHIM METAITIMYECKUM HUITUHAPOM.

10. OnpeneneHne yaeabHON TeIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca UCapeHus..

12. OnpenesieHre OTHOCUTEIIBHOM BIAXKHOCTH BO3yXa.

13. OnpeneneHne yaeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Pazges 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHHS.

OnekTtpu3auus Tel. J[Ba poaa 3IEKTpUYECKUX 3apsaoB. BzanmoneicTBHe
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apSKEHHBIX TEJT OT BEJTUYUHBI 3aPsI0B U PACCTOSHUSI MEXKAY TEIIAMH).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHnmm
CYINEPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenmn snekTpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUAN 3apsl.
Crpoenne aroma. IIpOoBOOHMKM W JUAINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUECKOr0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBeHHE MPOBOJIHUKA. YICIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
JUIs ydacTka nenu. [locinenosarenbHoe U mapajuieIbHOE COEAUHEHUE IPOBOIHUKOB.

PaGota ® MOIIHOCTH dJeKTpUYeCcKoro Toka. 3akoH Jlxoyns—JleHia.
DNEeKTpUYECKHUE LENu U MOTPeOUTeNn 3IeKTpudeckoil sneprun B 0biTy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuThI. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nojsie. MarauTtHoe moJie 3eMJIM W €ro 3HaueHue IiId Ku3HM Ha 3emiie. OIbIT
Opcrena. MarHuTHOE 1MOJE ANEKTPUUYECKOro ToKa. [IpuMeHenne anekTpoMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
IIOCTOSAHHOTO TOKa. lcnonb30BaHHWE JJEKTPOJABUTaTENIed B  TEXHHUYECKUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.



Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.
DIIeKTpOreHepaTop. Crioco6sl NOJIy4CHUS IIEKTPUYECKOU DHEPIUU.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.
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25.

DIIEKTpU3ALMS TEN.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpPONCTBO U ACHUCTBUE SIIEKTPOCKOIIA.

DNeKTpocTaTUIeCcKast HHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U AUBIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B HKUJKOCTH.

. 'a30BB11 pa3psn.

. I3MmepeHune cuibl TOKa aMIIEpMETPOM.

. I3MepeHune 3JIeKTpUUeCKOro HAIPsKEHUs BOJIBTMETPOM.

. Peocrar 1 marazuH COnpOTUBIICHUH.

. BzaumoiericTBre OCTOSSHHBIX MarHUTOB.

. MozenrpoBaHre HEBO3MOXHOCTH PA3IEIICHUS ITOJ0COB MATHUTA.
. MonennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarauTHoOE€ noJjie ToKa. DJIEKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOAHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnenoBanue ABiaEHUS 3IEKTPOMArHUTHOW UHIAYKIIVH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmNpaBJ€HUS WHIYKIHUOHHOTO TOKa OT YCIOBHH €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwie pabomul u onvimaol.

1.

o vk~ w

OnpITel MO  HAOMIOACHUIO DJJICKTPU3AIMHU TEN HWHIAYKIUEH U TpH
COTIPMKOCHOBCHHH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepenre u peryIupoBaHie CHITbI TOKA.

H3mepenne U peryIupoBaHUe HAMPSHKESHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa, WAYILIETO 4Yepe3 pe3ucTop, OT
COTIPOTHBJICHHUS PE3UCTOPA U HANPSDKCHUS HA PE3UCTOPE.

OIBITHL, JTEMOHCTPUPYIOIIIHE 3aBHCUMOCTh AICKTPUYSCKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, ILIOMIAAW TIOIEPEUHOTO
CCUCHUS U MaTepHaIa.



8. lIpoBepka mnpaBmiia CIOXEHMS HANPSOKEHUA IIPU IOCJIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwyia Uil CWiIbl TOKAa INPU IApAUIEIBHOM COECIMHEHHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI SIEKTPUUECKOI0 TOKA, UIYIIETO YEPE3 PE3UCTOP.

11. OnpeniesieHHe  MOIIMHOCTH  JIEKTPUYECKOI'O  TOKA, BBIAEISAEMOM Ha
pe3ucrTope.

12. MccnenoBanue 3aBUCHMMOCTH CHJIBI TOKA, MAYIIETO YEPE3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJl narpeBarens.

14. MccnenoBanne MarHuTHOTO B3aUMOJAEUCTBHSI IOCTOSIHHBIX MATHUTOB.

15. I3ydeHre MarHuTHOTO TOJISI TIOCTOSIHHBIX MarHUTOB MPHU X 00bEINHEHUU
Y Pa3JICIICHNH.

16. MccnenoBanue AENCTBUS MIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. ONBITBL, JI€MOHCTPUPYIOLIME 3aBHUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KATYILIKHU ¢ TOKOM M MarHUTa OT CUJIbI TOKA U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3ydyeHue AeiCTBUSA MarHUTHOIO 110JIs HA IIPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHue paboThl JJIEKTPOIBUTATENS.

20. U3mepenue KIIJI 351eKTpOIBUTATENBHOM YCTAHOBKH.

21. OnBITBl IO MCCIIEIOBAHUIO SIBJICHUS D3JEKTPOMArHUTHOW HHIYKLIHH:
WCCIICIOBAHHE W3MEHECHWM 3HAYECHHWS W HAIPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanuueckoe naBwxkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMoNMHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb T€Jla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHHOe nBrkeHne. (CBoOomHOE
najgenue. OnbiThl ["anumnes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepwon u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpOCTpeMUTEIBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroTroHa.
[IpyHIMN CyNIeprIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. YCKOpPEHHE CBOOOIHOTO
naneHus. JBuwkenue miaaner Bokpyr Comuima. IlepBas xkocMmuyeckasi CKOPOCTb.
HesecoMocTs 1 nmeperpysku.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETJIEHHON OChIO BpaileHusi. MomMeHT cuiibl. LIeHTp TskecTw.

Nmnynbe Tena. 3mMeHeHne ummyiibea. IMITynbCe CHiibl. 3aKOH COXPAaHEHHMS
MMITyJIbCa. P€akTUBHOE NBUKEHUE.



Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,

TpEeHMUSI.

CBs3b OHCPIruu U pa6OTBI. HOTCHHI/IaJILHaH OHEPIrus Teja, IIOJHATOrO Hal

MOBEPXHOCTHIO 3eMJId. [loTeHIManbpHas SHEepPrus cxKaTol NmpykuHbl. Knnetnueckas
sHeprus. Teopema 0 KHHETHYECKON SHEPruu. 3aKOH COXPAHEHUS MEXAHHYECKOU
DHEPI'UH.

Jemoncmpayuu.

1.

o vk w

8.
9.

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

HabmroieHne MexaHn4ecKoro ABMXKEHHUS TeJla OTHOCUTENIBHO Pa3HBIX Tel
OTCU€Ta.

CpaBHEeHHE TyT€ W TPAEKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKECHUSL.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO IBUKECHUS.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

Habmroienue MexaHn4ecKkux sIBJICHUI, IPOUCXOAUINX B CUCTEME OTCUETa
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIIBHO
KaOuHeTa (QU3UKHU.

3aBUCUMOCTb YCKOpPEHUS Tela OT MACChl TeJla U JIEUCTBYIOIIEH Ha HETO
CUJIBL.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHue Beca Tesa pu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIrysbca py B3aMMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH PU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aMMOJICCTBUH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHne MEXaHUYECKON SHEPTrUuu pH CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKON PHEPIUU NP ABUKEHUH TEJIA MO IEVCTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JabHEUIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU I10
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.



8. OmpeneneHue KECTKOCTU MPYKUHBI.

9. OmnpeneneHue padoThl CUIIbI TPEHUS TPU PABHOMEPHOM JIBUXKEHUU TeJa IO
TOPU30HTATBHON TOBEPXHOCTH.

10. OnpeenieHne  pabOThl  CHJIBI  YIIPYTOCTH TMpU  TMOABEME TIpy3a ¢
UCII0JIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPAHEHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHUS M BOJIHBI.

KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTyJAa. MartemMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPIUM MPU KOJIeOATEIHLHOM JIBUKEHUM.

3aryxatomue — koieOanms.  BwiHyXneHHsle — konebanus.  Pe3onaHc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGnronenue koneOGaHWil Ted MOJA JNEUCTBHEM CHIIBI TSDKECTH W CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHW U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOmnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHYECKUIN PE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpenenieHWe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.
Omnpenenenre 4acTOThI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIEpUOJa KOJIEOAHUN TTOABEIICHHOTO K HUTU
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpys3a.

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONbITEI, JACMOHCTPUPYIOIIME  3aBUCUMOCTh  MepHoja  KojeOaHui
NPY>KMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOIHOTO IMaICHHUS.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHble  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMaruuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.

U A W N



Hemoncmpauyuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenr  cBera.  Mcrounumkm — cBera.  [IpsamosmmuenHoe
pactipoctpanenue cBeta. 3atmenusi Connia u JIlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpaxkeHHe cBeTa. Vcnonb3oBaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xop myyedt B tuH3ze. OnTudeckas cucrema goToarnapara, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opyKkocTh U JadbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{ucniepcus cBeTa.

Jlemoncmpayuu.

[IpssMONTMHEHOE paclpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xon nyuyer B coOuparoiei JInH3e.

XoJ JTy4ed B pacCEHBAIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rnasa.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimaol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaK€HHUsI CBETOBOrO Jyda OT yria
naJICHUs.
N3yueHne xapakTepUCTUK U300paKeHUs TIpeMETa B INIOCKOM 3epKaJie.
HccnenoBanre 3aBUCMMOCTH YIJIa MTPEJIOMIIEHUSI CBETOBOTO JIyda OT yriia
NaJICHUSI Ha TPAHULIE «BO3yX—CTEKIIOM.
[Tonyyenune n300paxeHuit ¢ TOMOLIBI0 COOUPAIOLIEH JINH3BI.

5. Omnpenenenrie POKYCHOrO PAaCCTOSTHUS U ONTUYECKOU CUJIbI COOMpArOIIeH
JIUH3BI.
OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OnBITH 1O BOCHPHUSATHIO I[BETA MPEIMETOB MPU UX HAOIIOJACHUU Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBanToOBbBI€E SIBJICHUS.
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OmnbiTel Pezepdopaa u mmanerapHas mojnenb aroma. Mogens aroma bopa.
HcnyckaHue v nornioueHne ceeta aroMoM. KBaHThl. JIMHeUaThle CEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHs paauOaKTHBHBIX HW3JIYYEHHM HA IKUBBIC
OpraHU3MBbl.

Hemoncmpauyuu.

1. CHexTpsbl U3IIy4eHHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp Boaopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus usiydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CIIOMHBIX U IMHEHYAThIX CIEKTPOB U3ITyUYEHUS.

2. HccnenoBanue TPEKOB: M3MEPEHHE DHEPTUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-0000AIOMINKA MOAYJIb TPEAHA3HAYEH JJI1 CUCTEMATH3aLUuU
1 00001IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUH BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3Mke ajisg 00ydarommxcs, BBIOPABIIMX 3TOT
y4eOHBIN TpeIMeT.

[Ipy M3y4eHUM TAHHOIO MOJIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  0o0ydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HMCCIIEJOBAHUS
SBJICHUN TPUPOAbI U TEXHUKHU, OBJIAJECHUE YMEHUAMH OOBIACHATH (PU3HUECKUE
SBJICHMS, TPUMEHSS TOJYyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAueCTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMNIHATBHO IESITENLHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaau3yeTcs 3a
CY€T TOTO, 4TO OOYYAIOIIMECS BHIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
bu3nyeckue BIEHUS B OKPYKaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEIOBaHUS (PU3UUECKUX SBIICHUH, B TOM
YHUCIIe U1 IPOBEPKU TMITOTE3 U NOJYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHble OCHOBBI HamOOJee BaXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTU, HAIIPUMEP, IPAKTUYECKOTO HUCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB



SHEPIrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS] U COXPAHEHUSI BCEX MU3BECTHBIX BHUJIOB
HHEPTUHU.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JJOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHuUs

y oOyuatoierocsi 0yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOU
(u3nuecKol HayKH;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- FOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYKIEHUH OOILECTBEHHO 3HAUMMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKCHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
Y4YEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCHPHUSATHE ICTETHUECKUX KAaYECTB (PU3NUYECKON HayKd: €€ TapMOHUYHOTO
MTOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
[IO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIIOLIEN
KYJbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENBHOCTH;

S) ¢opmupoBaHusi  KYJBTYPbl 3I0POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKHU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MpaBHJl O€30MacHOro0 IMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUUECKHUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(hopMHUPOBAHHOCTH HaBbIKA pedIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIIUOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE Yy4yacTH€ B pEUICHUM NPAKTUYECKUX 3a1ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3alH, TOpoAa, Kpas) TEXHOJOTMUYECKOH U
COLIMAJIbHON HANPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUMH;
- HHTEpPEC K MPAKTUUYECKOMY U3yUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;



e 7)3K0JIOrM4eCKOro BOCIIUTAHHUS :

e - OpUEHTAlMs Ha TMpPUMEHEHHE (U3WYECKUX 3HAHUM MJId pelieHus 3ajad B
o0JlacTH OKpy’)Karolllel cpeapl, IUIAHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JJIs1 OKPY>KAIOIIECH CPeIbl;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer ux

pelIeHus;

e 8) amanTanmuum K HM3MEHSIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
MPOEKTOB (DU3UYECKON HAIMPaABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - IOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUI, B TOM 4ucie GOpMYJIHPOBATh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 0o0jacTu
busuKy;

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

e - CTPEMJICHHE aHAJIM3UPOBATH U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX OCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOeHHs pOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCATbHBIC YUeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAlbHbIE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIC yU4eOHbIE IeHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble jornyeckue AecTBUS:

e BBIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BICHUIN);

e YCTaHABIWBATbH CYIIECTBCHHBIA MPHU3HAK KJIAaCCU(PUKAIIUU, OCHOBAHMS JIJIS
00001IIeHNS U CPAaBHEHUSI,

e BBISBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pACCMAaTPUBAEMBIX (haKTax,
JTAHHBIX U HAOJFOCHHUAX, OTHOCSIINUXCS K (PHU3NICCKUM SIBIICHHSIM;

e BBIABJIATh NMPUYMHHO-CJICACTBEHHBIC CBSI3U TMPU H3YYCHUH (PHU3NICCKUX
SIBJICHWH 1 TIPOIIECCOB, JIeJIaTh BBIBOJIBI C MCITOIh30BAHUEM JCTYKTHBHBIX U
WHIYKTUBHBIX yMO3aKJIIOUEHUH, BBIJIBUTATh THUIIOTE3Bl O B3aWMOCBS3SX
(bU3UYECKUX BEJIMYNH;



CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusnueckoit 3aaaun
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pELIeHHs, BBHIOOp Hambomee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

Ba3oBnle ucciienoBarejbcKue JeHCTBUSA.

MCIIOJIb30BaTh BOIIPOCHI KAK HCCIEN0BATENBCKUI HHCTPYMEHT TTO3HAHMS;
MIPOBOAUTH IO CAMOCTOSITEIBHO COCTABJIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SBJICHUS;

OIICHWBAaTh HAa TPUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

CaMOCTOATEILHO (POPMYIUPOBATH 00OOIIECHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEATIONOKEHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

IIPUMEHATDH Pa3JIMYHbIE METO/bl, MHCTPYMEHTBI U 3aIPOCHI IIPpU IOUCKE U
orbope MHGOpMaUU WIA JAHHBIX C YY4ETOM MPEAJIOKEHHON y4ueOHOM
¢duznueckoil 3a1auu;

aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJbHYIO (OpPMY MpPEICTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJaul HECIIOXKHBIMH
CXeMaMH, lrarpaMmmamu, HHOU rpa@uKoi 1 MX KOMOMHALMSAMH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble ):[CﬁCTBPISI:

B XOJ€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYX Aa€MOM TEMBI U
BBICKA3bIBaTh WJIE€U, HAllEJICHHbIE Ha pELICHHE 33Jaud U MOAJAEp KaHUE
OJ1arokesIaTeILHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXKICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Juanora, oOHapyXKMBaTh pa3IMule U CXOACTBO MO3UIIMIL;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
nyOIMYHO NMPEICTABIATh PE3yIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIeprMeHTa, UCCIIEOBAHUS, IPOEKTA);

MOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYaIbHOM
paboThI IpH PEIIEHUH KOHKPETHOU (PU3NYECKON mpoOIeMbl;

MPUHUMATh 1I€JId COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBATH JIEHUCTBUS
no e€ JOCTHXKEHMIO: paclpelensTh poiau, OOCyKIaTh MPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHHS] HECKOJILKUX JIFOJCH;
BBITNOJIHATH CBOIO YacThb PabOThI, JOCTUTasi KAUECTBEHHOTO Pe3yJibTaTa 1o
CBOEMY HAIPABJICHHUIO U KOOPAMHHUPYS CBOU IEUCTBUS C IPYTUMH YWICHAMU
KOMaH/1bl;



OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHus (U3NYECKUX 3HaHU;

OPUEHTHPOBATbCSI B  PA3NIMUYHBIX [OAXOAAX MPUHATUS  pELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE DPELICHUS B TPYMIE, NPUHATHE PEIICHUMN
rpyIIoN);

CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM PeleHUs (PU3HMUECKOM 3aaun HIn
IUTAHA HUCCIIEJOBAHMSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh MIPEAIaraéMble BApUAHTHI PEILICHUN;
Jenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH €€ N3MEHEHHUS,
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS])  PE3yJIbTaTOB
NEeSTEeILHOCTH, JaBaTh OIICHKY MTPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCIIE€ B XOJ BBITIOJIHEHUS
($uU3NYECKOTO HUCCIECOBaHMS WJIM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITEILCTB, W3MEHHUBIIMXCS CHUTYyalllii, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKILHX TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa L€ U YCIOBUSIM;

CTaBUTh €051 HA MECTO JPYTOr0 YEJIOBEKA B XOJ€ CIIOpa WK AUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
MPU3HABATh CBOE MPaBO Ha OIIMOKY MpHU perieHn (U3NYECKUX 3a1ad UiH
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYToro.

HPEIMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce npeaMETHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJIOICHUE, DKCIIEPUMEHT, MOJIeNb, THUIIOTE3a, CAMHUIBI (DU3UIECKUX
BEITMYMH, aTOM, MOJIEKYJIa, arperatHble COCTOSHUS BeliecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYEeCKOoe JBWKEHUE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPAMOJIMHEITHOE), TPACKTOPUs, PaBHOJACHUCTBYIOIIAs
cuJa, nedopmans (ympyras, MJacTuyecKas), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbL;

paznuuath sBieHus (audQysus, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEpPaBHOMEpPHOE  JIBMIXKEHHE, HWHEPLHs,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3AKPEIUIEHHOW OCBHIO
BpallleHUs], Tepeiava JaBIeHUs TBEPABIMU TEJIAMHU, KUJIKOCTSIMU U Ta3aMH,



atMoc(epHOe [aBJCHHE, IJIaBaHUE TeJ, MPEBPAICHUS MEXaHHUECKON
HHEPrUMr) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBICHUS B MPUPOJIE:
MIPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B JKMBOM M HEXKUBOU
MPUPOJIC, NEWCTBUE CUJIBI TPEHUS B MPUPOAE U TEXHUKE, BIIHUSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOW OpraHM3M, MJIaBaHUE PBIO, phluard B
TEJI€ YEeJIO0BEKa, PU 3TOM NEPEBOAMUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICIISIT CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
dusznyeckre BeMMYUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMsl, IyTh,
CKOPOCTb, CPEIHsSA CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIa TSXKECTH, BEC TeJa,
CHUJIa TPEHUSI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BEITAIKMBAOIIIAS
cCujia, MEXaHWueckas paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3(p(GUIMEHT TOJE3HOTO JAEMCTBUS MEXaHU3MOB, KHHETUYECKas U
NOTEHIMANbHAS DHEPrusi), NpPU ONUCAHWU TPABWIBHO TPAKTOBATh
(u3NYECKUI CMBICI UCTIONB3YEMbIX BETUUHH, UX 0003HAYEHUS U €IUHUILIbI
(¢u3NYEeCKUX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
GU3MYECKYI0 BEJIWYMHY C JPYTUMH BEIWYMHAMHU, CTPOUTHh Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOKEHHsS CUII (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiyara (0Joka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPruv, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa H
3aMKCBIBATH €T0 MATEMATHYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POLIECCHI U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHUEe u3 1-2
JOTHYECKHX ILIAaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3MYECKUX
SIBJIEHUH, PU3NUYECKUX 3aKOHA WJIK 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
dbopmyIibl, CBS3BIBAIOIINE (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI pEUICHUs 3a/1ay, OLIECHUBATh PEATHMCTUUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh [P MOMOILIU
(bu3NYECKUX METOAOB, B OITMCAHUU UCCIEIOBAHUS BBIIEIATH MPOBEPSIEMOE
IPEATNOJIOKEHNE (TUIIOTEZY ), Pa3INYaTh U UHTEPIPETUPOBATH ITOTYYEHHBIN
pe3ynbTaT, HaxOJIUTh OLIMOKM B XOJE ONbITA, JAeNaTh BBIBOABI MO €ro
pe3ynbTaram;



OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WU
bu3nUecKux CBOMCTB TeN: (POPMYIUPOBATH IPOBEPAEMbIE MPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJJIOKEHHOTO 000pyAOBaHUs, 3alUChIBATh X0/
OmbITa U GOPMYITUPOBATH BHIBO/IBI;

BBINIOJIHATh MPSAMbIE W3MEPEHUs] PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CUJBI M TEeMIEepaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATh I[OKa3aHUS MPUOOPOB C YYETOM
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIMYUHBI OT
JIPYroi C HCIOJNBb30BAHUEM TMPSIMBIX HM3MEPEHUN (3aBUCHUMOCTH IYTH
pPaBHOMEPHO JIBIDKYILIETOCS TeJla OT BPEMEHH ABM)KCHUS TeJla, CUIIBI TPEHUS
CKOJIbKEHHUSI OT Beca Tela, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBHCUMOCTH CHJIBI TPEHMS OT IUIOIIAIH COMPUKOCHOBEHMS TEJ, CHUJIIBI
YIOPYrOCTH OT YAJUHEHUS NMPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00BbEMaA
HNOrpyXKEHHON YacTU Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIENO0BaHUs, COOUpATh YCTAHOBKY U
BBINIOJHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaOnuil U TpaduKOB, AENaTh BBIBOJBI MO pe3ybTaTaM
UCCIICTOBAHMS,

POBOJANTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTH
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHIa TPEHUS CKOJIbKEHUS, TaBJICHHE
BO3/[yXa, BBITAJIKHUBAIONIAs CHJa, JCHCTBYIOMIAs Ha TMOTPYKEHHOE B
KUAKOCTh  Teno, Kod(pPHUIMEeHT TMOone3HOro JNEWCTBUS  MPOCTHIX
MEXaHU3MOB), Cienysl NPEIIOKEHHOW WHCTPYKLUUHU: IMPH BBIMOIHEHUU
U3MEpPEeHUl coOupaTh 3KCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIYUCIATH
3HaYeHHE UCKOMOI BEJINYUHBL;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIOIIUECS COCYIbl, OapomeTp,
phIyar, MOABWKHBINA U HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
MOJIIUITHAKN, yCTPOWCTBO BOJAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, OPITHEBOW HACOC, ApEOMETP ), UCTIONB3YsI 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMbIE PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HaXoAWTh  HWHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH I obecriedeHusi 0€30MacHOCTH MpU oOpaIreHnu ¢ mpudopamMu u



TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOJIIOICHUS HOPM
DKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEN CPele;

OCYILECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HA OCHOBE UMEIOIIUXCS
3HAHUM M IyTEM CPAaBHEHMS PA3JIMYHBIX HCTOYHHUKOB BBIJEIATH
uHpOpMaIMIO, KOTOpas SBISETCS MNPOTHUBOPEYMBOM WM MOMKET OBITH
HEJJ0OCTOBEPHOW;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-TIONYJISPHYIO
JauTepaTypy GU3HUECKOTo COAepKaHus, CIIPaBOYHbIE MAaTEPUAJIbl, PECYpPCHI
cetu UHrepHer, Bmaners nNpUEMaMHM KOHCIIEKTUPOBAHUSA TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaIuu (HU3HUECKOTO COAEPKAHUS, B TOM
quclie MyOJUYHO JIeNaTh KpaTKUe COOOIIEHUS O pe3yIbTaTax MPOEKTOB WIN
y4€OHBIX HCCIEI0BAaHUM, IPU ATOM T'PaMOTHO MCIOJB30BaTh M3yYEHHBIN
HNOHATUWHBIN anmapaT Kypca (U3UKH, CONPOBOXKAATh BBICTYIUICHHUE
IIPE3CHTALUEN;

IpU BBINOJHEHUH YYE€OHBIX IPOEKTOB M HCCIEIOBAaHUM paclpenenarhb
00513aHHOCTH B TpPYIIIIE B COOTBETCTBUM C IOCTABJICHHBIMH 3aJa4aMH,
CIICAUTh 3a BBIIOJHEHUEM IUJIaHA JEWCTBUM, aJCKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JEATEIBbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIUX.

K xoHI1y 00yueHus B 8 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIOJIB30BaTh MOHATHUA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE IBUKCHUE
aTOMOB M MOJIEKYJI, arPETraTHbIE COCTOSIHUS BEILIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe Teja, HACHIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTH
BO3/lyXa, TeMIIepaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUTaTElIb,
AJIEMEHTAPHBIA JICKTPUYECKUAM 3apsil, SJCKTPUUECKOE TI0JI€, IPOBOJHUKHU
Y IUBJIEKTPUKH, IIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3auyaTh ABJICHUS (TEMJIOBOE PacCIIMpPEeHHE M C)KaTue, Teriolnepenaya,
TEIJIOBOEC PABHOBECHE, CMAaUYWBAHUE, KAIWJUISIPHBIC SIBJICHUS, UCHAPECHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTaUIM3anusa (OTBEpIEBaHHUE), KHIICHUE,
Temionepeaaya (TeTIONPOBOHOCT, KOHBEKIIHS, U3JIyYEHUE),
ANEKTPU3ALMUS TeJl, B3aUMOJICCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsE UHIYKITUS)
M0 ONHUCAaHWI0 UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3UYECKUX  SBICHUN B
OKpYXaloleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MMOBEPXHOCTHOE HATSHKEHUE W KANWULAPHBIE SIBJICHHUS B MPHUPOJE,
KpUCTAJUIBI B mpupoiae, wuanydeHue CoJiHIa, 3amMep3aHre BOJOEMOB,



MOpCKHUE Opu3bI, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiu, Apend MoIr0CcoB, poJib MArHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMJIe,
MOJISIPHOE CHUSIHUE, MPU 3TOM IMEPEBOJUTH IMPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBa (TpU3HAKHU) (DUIUYECKUX
SIBJICHUU;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
bu3ndecKue BeTUIHHBI (TEMIIepaTypa, BHYTPECHHSSI YHEPTHUs, KOJTUIECTBO
TEIUIOThI, yJieJIbHAas TEIUIOEMKOCTh BEIIECTBA, YyAelbHAs TEIJIoTa
IJIABJICHUSI, yJeJIbHAas TEIUIOTa MapooOpa3oBaHusl, yHelibHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU
MaIllUHbI, OTHOCUTEIIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsil, Cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yJIeJIbHOE COMPOTHUBIICHUE BEIIECTBA, pA00Ta M MOIITHOCTH DJEKTPUIECKOTO
TOKa), MpPU OMHCAHUU TPABWIBHO TPAKTOBaTh (PU3MUECKUI CMBICIT
UCITIOJIb3YEMbBIX BEJIMYUH, 0003HAUYCHUS U €TUHUIIBI (PU3UUECKUX BEITUUMH,
HAXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMU BEIMYMHAMH, CTPOUTHh TpaUKd H3YUYEHHBIX 3aBUCHUMOCTEH
(bu3HYEeCKUX BEJIIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YsS OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOpUu
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMUA MOJied (Ha KauyeCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHUS 3apsiaa, 3akoH OMa JyIs yyacTka LenH, 3aKOH
Jxoyns—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IPU STOM J1aBaTh CIIOBECHYIO
(GbopMyIHPOBKY 3aKOHA M 3aMKMCHIBATh €M0 MATEMATUUECKOE BBIPAKECHUE;
OOBSICHATh (PU3MYECKHUE MPOLECChl M CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omnopod Ha 1-2 W3Yy4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacuy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBl H
dbopmyIbl, CBs3BIBAIONINE (PU3WYECKUE BEJIMYMHBI: HAa OCHOBE aHAM3a
YCJIOBUSI 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISi pelIeHus 3ajladd, BbIOUpAaTh 3aKOHBI W (HOPMYIIBI,
HEoOXoauMble ISl €€ pelieHusl, MPOBOAUTH pPacyéThl U CpPABHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBath MPoOJEeMbl, KOTOpPbIE MOXHO PEIIUTh MpPU TOMOIIH
(U3UYECKUX METOJIOB, HCIIOJb3Yysl ONMHCAaHUE HWCCIEIOBAHUS, BBIICISIThH
MpoBEpsieMOe  MPENOJIOKEHUE, OICHUBATh MPABWIBHOCTh TMOPSIKa
MPOBEJICHUSI UCCIIEI0BaHUs, JI€JaTh BHIBO/IBI;

MPOBOJUTH OMBITHI 1O HAOMIOMEHUIO (PU3WYECKUX SBICHUN WA
(bU3YEeCKUX CBOMCTB Tel (KamMUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBIICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIeCCa OCTHIBAHUS U



HarpeBaHusi MpPU HIITYYEHHH OT I[BETa U3JIydarolieil (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh MCHApEHMs] BOJIbI OT TEMIEPATYPhl KUIAKOCTH U
wiomaan €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel U B3aUMOJICHCTBHE
ANEKTPUUECKUX 3aps/ioB, B3aUMOJICUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yallM3alisi MAarHUTHBIX TIOJIEW TMTOCTOSIHHBIX MAarHUTOB, JEHUCTBUS
MarHUTHOTO TOJsi HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTpPOMAarHuTa,
CBOMCTBa dJEKTPOJABUTATENsI TMOCTOSHHOTO TOKa): (OpMYIMpPOBATH
IpOBEpsieMbIE MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/ OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHSATH MPSIMbIE H3MEPEHUS TEMIIEPATyPhl, OTHOCUTEIHHON BIaXKHOCTU
BO3/7yXa, CHUJIbl TOKAa, HAMpPSOKEHHsS] C HCIOJb30BAHUEM aHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYUHBI OT
JPYrol C UCHOJIb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOLAJAM MONEPEYHOIO
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOAHMK, OT HaNpsyKEHHUs Ha  IPOBOJHMUKE,
UCCIIEJOBAaHUE TIIOCJIEIOBAaTEIbBHOTO UM  NApauIeIbHOTO  COEAMHEHUN
MPOBOJIHUKOB): TIJIAHUPOBATH HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
PE3yNIbTaThI MOTyYEHHON 3aBUCUMOCTH B BHJIE TaOJIHII U TpadUKOB, A€TaTh
BBIBO/IBI 110 PE3yJIbTaTaM UCCIICIOBAHMS,

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh JJIEKTPUYECKOTO TOKa): IJIAHHPOBATh W3MEPEHHs, COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIeysl MPEIJI0KEHHON MHCTPYKIIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTIOIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPONCTB C OOPOM Ha UX OMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUJICHUS JOMOB, TUTPOMETp, TTapoBasi TYpOUHA, aMIIEPMETpP, BOIBTMETD,
CUETUMK DJIEKTPUUECKOM DHEPTUHU, DIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
PEIOXPAHUTEIH, YJIEKTPOMArHHUT, SIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN W HEOOXOIUMBIC
buznyecKkrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HU3MEPHUTEIbHBIC
pUOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKaM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TICUXPOMETp, TUTPOMETpP, IBUTATEIh BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUYECKUX Lenen ¢



MOCJIEIOBATEIHHBIM M TTAPAIIIETHHBIM COSTUHEHUEM DJIEMEHTOB, Pa3Indast
yCIJIOBHbIE 0003HAYEHUS FJIEMEHTOB JIEKTPUUYECKUX 1IETIEH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHAOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MYECKUMX 3HAHUUW B TIOBCEIHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH MPpU 0OpallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaloLIeH cpelie;

OCYIIECTBJIATh TOUCK WHpoOpManuu (U3NUECKOTO COJICpKaHUS B
HNHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTENHHBIX HICTOYHUKOB BBIACISTH HHPOPMAITHIO, KOTOPASI SBISICTCS
IPOTUBOPEYUBOUN MM MOXKET OBITh HETOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITIOTHCHUH yUE€OHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CIIPABOYHBIE MaTEpUabl, pECypPCHI
cetu VHTepHer, BiaaeTh NpuUEMaMHU KOHCIEKTHUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0000mas wuHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO
CoJIep>KaHusl, B TOM YHCJIE MMyOJIMYHO MPEACTABIATH PE3yJIbTaThl TPOCKTHON
WJIM UCCIIE0BATENIbCKOM AESTEIBHOCTH, IIPU ATOM T'PAMOTHO UCIIOJIb30BaTh
W3YYCHHBIM TOHSATUHHBIM ammapaT Kypca (U3MKH, CONPOBOXKIATH
BBICTYIUIEHUE MTPE3EHTALIAEH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3UUCCKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
MOCTaBIICHHBIMU 33J]a4aMHM, CJICTUTH 32 BBIMOJTHEHUEM IUTaHA ACHCTBHUMA U
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAI B
NeATEeTLHOCTD TPYIIHI, BEICTPAWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xonIy o0yuenus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHSA: CHCTEMa OTCUY€Ta, MarepuajbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Nedopmanus
(ynpyrasi, mjaacTHuYecKas), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M TEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1alIbHO30PKOCTD,
CHEKTPhl UCIYCKaHUsI M TMOTJIOIIEHU, allb(pa, OeTa- U ramMMa-u3ydeHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJIEHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)XEHHE, OTPaKEHUE



3ByKa, MPSIMOJIMHEWHOE PaCIpOCTpaHEHUE, OTPAKEHUE W TPEIOMIICHHE
CBETa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eIoro cBeTa B
CIEKTp M CJOXXKEHUE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (Qu3ndeckue SBICHHS B MPUPOJC:
MPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
NBIDKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHWe BOJHBI, I[yHaMH, DJXO, I[BETa Tel,
ONTUYECKHE SIBJICHUS B TPHUPOJE, OWOJOTHYECKOE NEHWCTBHE BHUIMMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBCHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJAUOAKTHUBHOE H3ITyYCHUE
OPUPOAHBIX MHHEPAJIOB, JEWCTBUE PAJAMOAKTUBHBIX W3IyYECHUN Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (PU3UYECKUX
SIBIICHUM;

ONKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nueckue BENUYUHBI (CpENHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JIBI)KCHHH, YCKOPCHHE, TEPEMEIICHUEe, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSHKECTH, YCKOPCHHE
CBOOOTHOTO TIAJEHUS, BEC Tela, HMMIYJIbC Telld, WMITYJIbC CHIIBI,
MexXaHW4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPTrus Tea,
MOTHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHITMAIBHAS DHEPTHUS CIKATOU
MIPY)KUHBI, KHHETUYECKAasl JHEPTHS, TTOJTHAS MEXaHUICCKast SHEPTHS, TIEPHO]T
U YacToTa KojeOaHWii, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TMOKa3aTedb MPEIOMJICHUS Cpelbl), TpHU OINHUCAHUU
MPaBUJIBLHO TPAKTOBaTh (DU3MUECKUI CMBICT HCIOJIb3YEMBIX BEITUYHH,
0003HaUeHUs W €IUHUIIBI (U3NUYECKUX BEIUYHH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMH,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SBICHUS M IPOIIECCHI,
WCITIOJIB3YysI 3aKOH COXpAHEHWs DHEPTHUH, 3aKOH BCEMHUPHOTO TSITOTEHUS,
NPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIMI OTHOCHUTEIbHOCTH [ amwmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUs HMMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEI
IPYU SIICPHBIX PEAKIUAX, MPU ATOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aITUCBhIBATh €T0 MAaTEMaTHYECKOE BhIPAKCHHUE;

OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA TEJI, B TOM YHCIE U B
KOHTEKCTE CHUTyaIluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX



[IaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBOMCTBA (M3MUYECKUX SIBICHHIM,
(bu3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONTUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBUE, BBISBIISThH
HEJIOCTAIONINE UM U30BITOYHBIE JJAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOAMMBbIE IS PEIICHUS, NPOBOJUTh pacy€Thl U OLICEHUBATH
PEATMCTUYHOCTD MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI;
pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIMTh MPH TMOMOIIH
$u3MYECKUX METO/OB, HCIONb3ysS OMHCAHHME HCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEINOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOpPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIIBITOB;

MPOBOJUTH OMbBITHI O HAOMIONCHUIO (PU3MYECKUX SIBJICHUM WU
¢u3znyecKux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYKUHBI U HE3aBUCUMOCTbh OT
aMIUTUTY/IBI MaJIbIX KOJICOAHUM, IPSIMOJIMHEHHOE pacpOCTpaHeHUE CBETa,
pasiokeHue Oenoro cBeTra B CIEKTP, U3YyUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)K€HHsI IpeaMera B coOuparomien
JuH3e, HAOMIOJEeHUE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 HM30BITOYHOro Habopa
000py1I0BaHUs, OMMCHIBATH XO/I OTIBITAa U €r0 Pe3ybTaThl, POPMYITUPOBATH
BEIBOJIBL;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAYeHUEe Uu3MepsaeMOl BeNMYUHBI ((POKYCHOE pacCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepuTeIBHOTO MPUOOopa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCITIOJIb30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU TIPH
PaBHOYCKOPEHHOM JABW)XKCHUM 0€3 HadyalbHOM CKOpOCTH, NepHoaa
KOJICOaHWI MaTeMaTM4eCKOr0 MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKE€HUs CBETa OT yrIJia MaJeHUs U yria MPeIoMJICHUS OT yria
NaJicHNs): IUIAHUPOBATh HCCIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢bu3nYecKuX BEJIWYMH B BUJIE TaOJUIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3ynbTaTaM HCCIe0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh 1 YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOJHOTO TMaNCHUS, KECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ]
KOJIeOaHWI MaTeMaTHYeCKOTO W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
cCuia coOWparomel JHH3bI, pPaJANOAKTHBHBIN (OH): TUTAHHPOBATH



U3MEpEHHs, COOMpaTh SKCIEPUMEHTANBHYI0 YCTAaHOBKY M BBIMIOJHATH
U3MEPEHMS, CleAysl NPENOKEHHOW HHCTPYKLHHU, BBIUMCIATH 3HAUYECHUE
BEJIMYMHBI U aHAJIU3UPOBATH [TOJIYYEHHBIE PE3YJbTAThI C YUETOM 33 JaHHOU
HOTPEIIHOCTA U3MEPEHMUI;

COOJIIO/IAaTh MPaBUIJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKKM M3YYEHHBIX (QPU3NUYECKUX MOJENEH:
MaTepuaibHas TOYKAa, A0OCONIOTHO TBEPJAOE TEIO, TOYEUHBIM HCTOYHHK
CBETA, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJIENIb aTOMa, HyKJIOHHAs MOJIEJIb
aTOMHOTO $1pa;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa HX ONUCaHUA (B TOM YHUCIHE:
COUAOMETP, JATYUKU IOJOKEHHS, PACCTOSHHUS W YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, MEepHucKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH UM  HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOIOTMUECKUX MTPOLIECCOB IPU
pelieHnn  y4eOHO-NPAaKTUYECKUX  3aJad, ONTHYECKHE CXEMbI JUIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroLIel JIMH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  MHGOpPMAIMIO O  MpUMEpax)
MPaKTUYECKOIO HCIOIb30BaHUS (PU3HYECKUMX 3HAHUUA B IIOBCEIHEBHOM
XKU3HH 17151 oOecrniedeHrs 0e30MacHOCTH MpU oOpanieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKpYKAIOLIEH Cpelie;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUUECKOTO COJEpKaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3alIpoc, HAXOAUTh
NyTU ONpPEJeNIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MHPOpMAIMK Ha OCHOBE
VUMEIOIINXCS 3HAHUM U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJlaHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy GU3MUECKOTo COAepKaHus, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu VHTEepHeT, BHaneTb MNpPUEMAaMHU KOHCIIEKTUPOBAaHHS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS Ha OCHOBE
uH(pOpMAIUU W3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJEp KaHMUs,
nyOJMYHO MPEJICTABIATh PE3YIbTaThl MPOESKTHOM WIIA MCCIIEOBATEIBCKON
NEeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT M3y4yaeMoro paszjena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NpOrpamMmbl Bcero 06H TPOJILHEBIC pﬁaKanecmae o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
Pazjen 1. ®usuka u eé poJib B NO3HAHMH OKPY:KAKOIIEr0 MUpa
bu6nuoreka [IOK
11 Pu3HKa - HayKa o mpupose 2 https://m.edso00.ru/7f416194
bubmuorexa [JOK
12 DH3HUCCKHE BEIINIHHI 2 1 https://m.edso0o.ru/7f416194
. bubmuorexa [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHHUS 2 1 https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeeHHS O CTPOEHHMH BellecTBA
bubnnoreka IIOK
21 Crpoenne pemectsa . https://m.edso00.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICICTBUE YaCTHIL 5 1 bu6mmoteka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoteka [IOK
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pazpnea 3. /IBukeHne U B3auMoieiicTBUE TeJl
bu6mmoteka [IOK
3.1 Mexarmrieckoe ABIKeHAE 3 https://m.edso0.ru/7f416194
but6mmoreka [IOK
32 Mrepuuii, Macea, IIOTHOCT 4 . https://m.edso00.ru/7f416194
bu6nuoreka [IOK
3.3 Cuna. Bunpt cnn 14 1 2 https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21

Pasznea 4. /laBjieHne TBEPABIX TeJl, JKMAKOCTEH U ra3oB



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

41 JHaBnenue. llepenaua naBineHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMH, KUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubnuoreka LIOK
4.2 JlaBnenue xuaKocTn S https://m.eds00.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE 1aBeHHe 6 https://m.edso0.ru/7f416194
4.4 JleficTBUE ®KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnmnoreka HOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazaeny 21
Paznen 5. PaboTa u MOIIIHOCTL. JHEpPIUs
bubmuorexa [JOK
51 Pabora u momHocTh 3 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.2 Hpoctsie Mexanusmel S 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas Sueprus 4 1 https://m.edso00.ru/7f416194
Utoro no pazneny 12
PezepBHOE Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (nmudpossbie)
Ne i/m Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTl/l‘leCKl/le 0GpazoBaTEIbHbIC
padoThI padoThI pecypesl
Pa3nea 1. TenioBble siBJIeHUSA
. bubmuorexa [JOK
11 CTpocnue 1 CBOHCTBA BemecTsa ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 Tennoseie nponeccet 21 1 > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pazjen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
21 DIIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tena 7 1 bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2:3 Marsuribie sB1eHus 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 DJICKTPOMATHHTHAS HHYKI 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne /i HpOrpAMMES Beero KOﬁHTpO.}ILHLIe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoTbl padoThbI pecypesl
Paznen 1. Mexanuveckue siBJeHUsI
11 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' ONMUCaHus https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
1.2 Bsaumonelictsue e 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI coxpaHeHus 10 3 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3pen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bubmuorexa [JOK
2.1 Mexammeciue konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnuecknue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3neu 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJIE U 6 5 bubnnoreka [JOK
' ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 6
Pasnen 4. CBeToBbIE SIBJIEHUA
bu6mmoreka [IOK
4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 https://m.edsoo.ru/7f41adab
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
4.3 Paznosxxenue 6emoro cBeTa B CEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15



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

Paznen 5. KBanrToBble siBJIeHUSA

51 Hcnyckanue v moriomieHne cBeTa aroMoM 4 1 bubmiorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHune aTOMHOTO spa 6 1 Eﬁﬁ%ﬁﬁgﬁﬁ fa1a436
53 SnepHble peakuuu 7 1 Egggﬁrﬁ;&%/}imm%es
Hroro no pazaeny 17
Pa3neu 6. [loBTOpUTENIbHO-00001IAK01MIA MOAYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 5 bubnnoreka [JOK
Kypca ¢pusuku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — Hayka o npupozne. AsneHus
npuponbl. Pu3nyecKue sIBICHUS

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHs

2.09

JlomostHuTEIBHAS
uHdopmanus

MexaHH4YeCKHE, TCILIOBEIC,
ANEKTPUYECKUE, MATHUTHBIC, CBETOBEIE,
3BYKOBBIE SIBJICHUS

3.09

dusznyeckre BEIUYUHBI U UX HU3MCPCHUC

9.09

VYpok-uccnenosanue "M3mepenue
TEMIEPATYPhI IPU TOMOILU
KUJAKOCTHOTO TEPMOMETpPA U JIaTUMKA
temmepatypbl"/ Uuctpykrax no Th.
Jlaboparopnas pabota Ne 1 mo Teme
"OmnpeneneHne nNoKka3aHui
U3MEpUTENbHOrO pudopa."

10.09

Kax ¢usuka u apyrue ectecTBeHHbIE
HAyK{ U3Yy4aroT IIPUPOLY.
EcTecTBeHHOHay4HBIN METO/ MO3HAHUS.
Onucanue GpU3MUECKUX SBICHUH C
IIOMOUIBIO MOJIEIEH

VYpok-uccnenosanue "IIpoepka
TUIIOTE3bI: JATBHOCTD MOJIETA ILIAPHKA,
MYLEHHOTO TOPU30HTAJIBHO, TEM
Oosblie, YeM OoJIble BHICOTA ITycKa"

16.09

17.09

Crpoenue Bemectsa. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
Bemectsa. MucTpykTax no Th.

23.09




10

11

12

13
14

15

16

JlaGopaTtopHnas pa6ota Ne 2 o Teme
"Omnpeznenenue pa3mMepoB Majbix Ten"

JIBH>KEHME YacTHUIl BEUIECTBA
Ypok-uccnenoanue «OIbITHI 110
HaOJII0IEHUIO TEMJIOBOTO PacIMpPEHMs
ra3oB»

ArperaTHble COCTOSIHMSI BELLIECTBA
B3aumocBs3b Mex1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIxX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHbIX
COCTOSTHUI BOJBI

Mexanuueckoe JBuxeHue. PaBHomepHoe
Y HEPaBHOMEPHOE JIBUKEHUE

Cxkopoctb. Enununel ckopoctu

Pacuer nyTu u BpeMeHU IBUKEHUS
WNuepuus. 3akoH HHEPIMH.
B3aumopneiicTBue Ten Kak IpUYMHA
W3MEHEHHUS CKOPOCTH JIBUYKEHUS Tell
[InotHoCTH BemiecTBa. Pacuer maccol u
o0beMa Tesia 1o ero IIOTHOCTH

24.09

30.09

1.10

7.10

8.10

14.10
15.10

21.10

22.10

17

18

Wucrpykrax no Th. JlabopaTopHas
pabdota Ne 3 no Teme «Onpenenenue
IUIOTHOCTH TBEPAOTO TEIIA»

Pemenue 3amau nmo treme "InoTHOCTE
BelecTna"

5.11

19

Cuna Kak XxapakTepucTHKa
B3auMozeicTBus Ten. Cuna ynpyrocru.
3akoH ['yka

20

JlaGopatopHas pabora «3yueHue
3aBHCUMOCTH pacTsDKeHUs (aedopmarivin)
IPYKUHBI OT IPUI0KEHHON CHITBD)




21 SIBnenue TaroreHus. Cuiia TsSHKEeCTH 1
CBA3b MEXY CHUJION TSKECTH U MacCon

22 tena. Bec Tena. Pemienwne 3a1a4 mo teme 1
"Cuna Tsxectu"

23 Cwiia TsDKeCTH Ha JPYTHX IIaHeTax. 1
Ou3NYEeCKUe XapaKTePUCTUKU TIITAHET

24 Usmepenue cui. lunamomeTp 1

25 Bec Tena. HeBecomocTs 1

26 CrokeHue IBYX CHJI, HallPaBJIEHHBIX 110 1
OAHOM npsiMoi. PaBHOAEHCTBYOIIAS CHJT

27 'I?GIHGHI/IG faIlaH 10 TEME 1

PaBHogeiicTByromas cun"

28 TpeHue CKOJIBKEHHS B TPEHUE TTOKOSI. 1
Tpenue B Ipupoae U TEXHUKE
JlaGopaTtopHast pabora «3yuenue

29 3aBUCHMOCTH CHJIbI TPEHUS CKOJIbKCHUS 1
OT CHJIBI JIABJICHUS U XapaKTepa
COTIPUKACAIOIINXCS TTOBEPXHOCTE»

30 PemeHI/IeV 3a7a1 Ha Onpe/eNenue 1
PaBHOJICHCTBYFOIICH CHITBI
Pemenue 3agau mo remam: «Bec Tenay,

31 «I"padnueckoe n300pakeHUE CHIY, 1
«Cunbly, «PaBHOJEHCTBYIOIIAS CUID)
KonTponbhas paboTa mo remam:

30 «Mexanudeckoe JIBIKeHUEe», «Macca, 1
IUIOTHOCTBY, «Bec Tenay, «['padudeckoe
n300pakeHue crny, «CHIIb»

33 JaBnenue. CriocoObl yMEHbILIEHUS U 1
YBEJIMUYEHUS TaBICHUS

34 JlaBiieHue ra3a. 3aBUCUMOCTD JIaBJICHUS 1

ra3a ot o0béma, TeMIepaTypbl




[Tepenada naBneHus TBEPILIMH TEIIAMH,

35 1
JKUJKOCTSAMHU U razamu. 3akoH [lackais

36 JlaBneHue B )KI:II[KOCTI/I M rase, 1
BBI3BAHHOE JICHCTBUEM CHIIbI TSXKECTH

37 Pemenue 3amad no treme «JlaBienue B 1
JKUJKOCTH U Taze. 3akoH [Tackamsi»

38 CooOmaromnuecs COCyIbl 1

39 lMunpaBiawueckuii mpece 1

40 ManomeTtpsl. [TopirHeBO KUAKOCTHBIN 1
Hacoc
Atmocdepa 3emnn. [Ipuannen

11 CYIIECTBOBAHMS BO3AYIIHON 00OIOUKH 1
3emun. 3aBUCUMOCTH aTMOC(hepHOTO
JABJICHUSI OT BBICOTHI HaJl YPOBHEM MOPS

42 Bec Boznyxa. AtmocdhepHoe naBieHue 1

43 H3mepeHne aTMOCEpHOTO AaBIICHUS. 1
OneiT Toppuuennu

44 3aBUCHMOCTBH aTMOC(HEPHOTO JTaBJICHUS 1
OT BBICOTHI HaJl YDOBHEM MODSI

45 bapomerp-anepoun. AtmochepHoe 1
JABJICHHE Ha Pa3IMYHBIX BHICOTAX

16 Pemenue ':'*»az[aq o Teme " ATmocdepHoe 1
JaBJICHUE
JlelicTBrE KUJIKOCTHU U Ta3a HA

47 MOTPYKEHHOE B HUX TeN0. ApXUMen0oBa 1
cuiia
JlaGopaTtopHas pabota «OrnpeneneHue

48 BBITAJIKUBAIOLIEN CUJIBI, JICMCTBYIOIIEH 1
Ha TEJIO0, TOTPY>KEHHOE B KUJKOCTH)

49 JlaGopaTopHas paboTa 1o Teme 1

«HMccnenoBanue 3aBUCMMOCTH Beca Tella




50

51

B BOJI€ OT 00bEMa MOTPYKEHHOU B
JKUJKOCTh YacCTH TeJIay

[InaBanue Ten

JlaboparopHas paboTa
"KoHcTpyrpoBanue apeoMeTpa Uiu
KOHCTPYUPOBAHUE JIOJIKH U ONPEACIICHHUE
€€ rpy30n0abEMHOCTH "

52

Pentenue 3amaud mo remam: «IlnaBanue
cynoB. Bo3nyxormnaBanuey, «/laBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»

53

KoHTpoinbHas pabora 1o Teme
«/laBneHue TBEpABIX TN, KUIAKOCTEN U
razoB»/Bcepoccuiickas mpoBepovHas
paboTa npu NpOBEJCHUU C
HCIIOJIb30BAaHUEM KOMIIBIOTEPA

54
55

56

57

Mexanuueckasi pabora
MormHocTts. EaquHuIibl MOIIIHOCTH

VYpok-uccnenosanue "Pacy€r MoHoOCTH,
pa3BUBAEMOM IIpU MOABEME T10
snecrauie"”

[IpocTsie MexaHn3mel. Peryar.
PaBHOBecue cuil Ha pelyare

58

Poryaru B TexHuke, OBITY U IPUPO/IE.
JlabopaTtopHast pabota «HMcciaenoBanue
YCIIOBUI paBHOBECHS PbIYara

0.5

59

Pemenue 3agad mo reMe «Y CiIoBUS
pPaBHOBECHUS pbluara

60

Koaddunment noneznoro neicTBust
Mexanu3ma. Jlaboparopnast pabora
«M3mepenne KI1/] HaknoHHOM
MJIOCKOCTH

0.5




Pemenue 3agay no teme "Padora,

61 MortHocTh, KIT/"

Mexannueckas sHeprusi. Kunernueckas
Y IIOTEHLMAJIbHAsL SHEPIUs

62

3aKOH COXpaHEHHSI MEXaHUYECKOM
SHEPTrUuu

63

YPpOK-3KCIIEPUMEHT IO TEME
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE
W3MEHEHUSI KUHETUYECKON U
MOTEHUMATbHON SHEPTUU NPU
CKATBhIBAHUH TE€JIa TI0 HAKJIOHHOU
MJI0CKOCTH"

64

KonrponsHas padora no reme «Pabora u
MOIITHOCTB. DHeprus»/Bceepoccuiickas
npoBepouHas paboTa pu MPOBEACHUH Ha
OyMaXxHOM HOCHUTEJIE

65

Pesepruslit ypok. Pabora ¢ Tekctamu 1o

66 " "
TeMe "MexaHH4ecKoe JBUXKCHUC

Pesepaublii ypok. Pabora ¢ Tekctamu mo
67 TeMme "JlaBneHue TBEPABIX Te,
KUAKOCTEN U ra3oB”

Pesepaublii ypok. Pabora ¢ Tekctamu mo

68 teme "Pabora. MomtHocts. JHeprus”

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68

12




8 KVIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUHU U X ONBITHBIC
MOATBEPKICHUS

Macca u pa3Mep aTOMOB U MOJIEKYJI
Mopaenu TBEpAOro, JKUAKOTO U
ra3000pa3HOro COCTOSTHUIN BEIIECTBA

KoanuecTBo 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jara
H3yUYeHHs

JlomoaHuTeIbHAS
uHpopmanus

OO®bsicHeHHE CBOICTB TBEPOTO,
JKHUJIKOTO U Ta3000pa3HOro COCTOSTHUI
BEIIIECTBA HA OCHOBE MOJIOKEHUM
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH

Kpucrannnueckue u amopHble Tena

o N o O

CMauuBaHue ¥ KanWIISPHOCTD.
[IoBepXHOCTHOE HATS)KEHUE

TennoBoe paclIMpeHne U CKaTUe
Temmnepatypa. CBsi3b TEMIIEPATYpPbI CO

CKOPOCTBHIO TCIIOBOT'O ABMXKCHU A YACTHUL]

N i

10

Buytpennsis sneprus. CriocoOsl
M3MEHEHUs BHYTPEHHEHN aHepruu

Bugsr TCIJIonepecaauun

[EEN

4.10

11

12

Ypok-koHpepenus "[Ipaktudeckoe
HCTIOJIb30BAHHE TEMJIOBBIX CBOMCTB
BEILECTB U MAaTE€PUAJIOB B IIEJISIX
sHeprocoepekeHus"

KommuectBo Termiorel. Y neapHas
TEIIOEMKOCTD

8.10

15.10

13

VYpaBHEHHUE TEMIIOBOTO OanaHca.
TermooOMeH 1 TEII0BOE paBHOBECHE

18.10




14

15

16

JlaGopaTtopHnas pa6ota Ne 1 mo Teme
"UccnenoBanue siBIEHUS TEIJIO00OMEHA
MIpY CMEIIMBAHUM XOJOAHON U TopsYe
BOJBI"

Pacuer konnuecTBa TEIIOTHI,
HEO0OXOUMOTO JJIsl HArPEeBaHUA TeNa U
BBIICJIIEMOT0 UM MPU OXJIAXKICHUU

JlabopaTtopHast pabora "Ornpezenenue
yAEIbHON TEIJIOEMKOCTH BelecTa'

25.10

22.10

17

18

19

20

DHeprus TomIuBa. Y ieibHas TeraoTa
CTOpaHHUS

[InmaBnenue n oTBEpAEBaHUE
KPUCTAITMYECKHX TeJl. Y IeJbHas
TEIUIOTA TUIABIICHUS

JlaboparopHas pabota "Onpenenenue
yIEIbHON TEIJIOTHI TUTaBJICHHUS Jibja"

[TapooOpa3zoBanue u KOHICHCALIMSL.
Hcnapenne

21

22

23

Kunenue. Y nenpHas Teminora
napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBUCHUMOCTh TeMIIepaTypbl KUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHUS

Bnaxnocts Bo3ayxa. JlaboparopHas
pabota "OnpeneneHre OTHOCUTENBHOM
BIIQYKHOCTH BO3yxa"

Pemenue 3agau Ha onpeneneHne
BJI&JKHOCTH BO31yXa

24

[TpuHIIUTIBI paOOTHI TETIIIOBBIX
neurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUs




25

KIIJI rennoBoro aeuraress. TemnaoBeie
JIBUTATENIH U 3aLIATA OKPYXKAOLIEH
cpebl

26

27

28

29

3aKOH COXpaHEeHMsI U IPEBPAIICHUS
SHEPTUU B TEIUIOBBIX MpoOIleccax

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMme "TemnoBele aBiaeHusd. M3Menenue
arperaTHbIX COCTOSIHMH BeriecTa"
KonTtponbHas pabora o Teme
"TeruoBrle ABIcHUA. I3MeHeHNE
arperaTHbIX COCTOSIHUI BeriecTa'
DnekTpuzanus Tei. JIBa pona
AJICKTPUUCCKUX 3aPs 0B

30

Ypok-uccrnenoBanue "IneKTpu3aIus Tl
WHIYKIMEN U IPU CONTPUKOCHOBEHUHU"

31

32

33

B3anmopelicTBue 3apsyKeHHBIX TeEIl.
3akoH Kynona

Onekrpuueckoe nojie. HampspkeHHOCTD
aneKkTpuyeckoro nois. [IpuHnun
CYTIEPHO3UINH IEKTPUUECKUX MOJIeH
Hocurenu snekTpudeckux 3apsaoB.
OnemeHTapHbli 3apsaa. CTpoeHue aToMa

34

35

36

37

[TpOBOAHMKH M TUAIIEKTPUKU. 3aKOH
COXPaHEHHMsI INEKTPHUUECKOTO 3apsiia

Pewrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB
AIEKTPUYECKUX 3aps 0B
DNEeKTPUYECKUN TOK, YCIOBUS €r0
cymecTBoBanus. Mictounuku
JNEKTPUYECKOTO TOKA

JIeficTBHSI 2EKTPUYECKOTO TOKA




38

VYpoxk-uccinenosanue "Jleiicterue
AJIEKTPUUECKOTO TOJIs Ha TPOBOIHUKHU U
TIADTICKTPUKH"

39

40

DJIEKTPUYECKUH TOK B MeTajuiax,
JKAOKOCTSIX M ra3ax

DneKTpuyeckas Lenb U €€ COCTaBHbIE
4acTH

41

Cwita Toka. JlabopaTopHas pabora
"N3MepeHue U peryJiipoBaHUe CUIIbI
ToKa"

0.5

42

43

44

DNEeKTpUUECKOe HaMpsHKEHHE.
BoasT™merp. JTaboparoprast pabota
"N3mepenue u peryampoBaHue
HanpspkeHus"

COHpOTI/IBJ'IeHI/Ie IMPOBOAHHKA. Y aennHOE
COIIPOTUBJICHUEC BCIICCTBA

JlaGopaTtopHast pabota "3aBUCUMOCTh
3JICKTPUUYECKOTO COTIPOTUBIICHUS
MIPOBOJIHUKA OT €0 JIJIMHBI, TIIOIIA TN
MONEPEYHOI0 CeYeHusl U MaTepuaa”

0.5

45

46

3aBHCHMOCTb CHJIbI TOKA OT HaIps’KCHUA.

3akon Oma a1 y4acTka 1enu

JlabopaTtopHast pabora "HcciaenoBanue
3aBUCHUMOCTH CHJIBI TOKa, HAYILETO Yepes
PE3UCTOP, OT COMTPOTHBIICHUS PE3UCTOPA
Y HalpshKeHUs Ha pe3ucrope”

47

48

ITocnenoBarenbHOE U napaajieJIbHOC
COCIUHCHUA ITPOBOIHHUKOB

JlaGopatopHas pabota "IIpoBepka
NpaBUJIa CIOKEHUS HAMIPSDKEHUH TTPH
MOCJIEI0BATEIbHOM COETMHEHNUH ABYX
pe3ucTopon"




49

JlaGopaTtopHnas padora "IIpoBepka
MpaByJIA JJIsI CHITBI TOKA MTPH
napajuieIbHOM COCIMHCHUHU PE3UCTOPOB"

50

Pemrenne 3a1a4 Ha IPUMCHCHUEC 3aKOHA
Owma AJId pas3]IM4HOro COCAMHCHUS
IMPOBOIHHUKOB

51

52

53

54

55

PaboTa 1 MOIIIHOCTB AJIEKTPHYECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

JlabopaTtopHast pabora "Ornpezenenue
paboThl U MOITHOCTH AJICKTPHUYECKOTO
ToKa"

DNeKTpUYECcKUe LN U OTpeOuTenn
JJIEKTPUUECKON SHEPIUH B OBITY.
Kopotkoe 3ambikanue

[ToaroToBka Kk KOHTPOJIBHOM paboTe IO
TeMe "DIeKTPUUECKHE 3apsIbl.
3apspKEeHHbIE TeJla U MX B3auMOJICHCTBUS.
[TocTosiHHBIN 31€KTpUYECKUil TOK"

KonTponbHas pabora no teme
"DnexTpudeckue 3apsaabl. 3apsHKEHHbIE
Tea U UX B3auMoAeCTBUA. [10CTOSTHHBIN
anekTpuueckuil Tok"/Beepoccuiickast
[IpOBEpOYHas padoTa MpH MPOBEIEHUU C
MCIIOJIb30BAHUEM KOMIIBIOTEPA

56

57

ITocTosTHHBIE MAarHUTEI, KX
B3aNMOJICHCTBHE

VYpok-uccnenosanue "M3ydenue nonen
IIOCTOSIHHBIX MarHuTOB"

58

MaruutHoe nosie. MarauuTHoe noJie
3eMIIM U ero 3HaueHue I )KU3HU Ha
3emite




59

OnbIT OpcTeaa. MarautHoe nose
ANEKTPUUECKOT0 ToOKa MaruuTHoe mnosie
KaTYIIKA C TOKOM

60

61

[IpuMeHeHue IIeKTPOMarHuTOB B
texauke. Jlaboparopuas pabota
"N3y4yeHue nercTBUSA MAarHUTHOTO MOJIA
Ha MPOBOJIHUK C TOKOM"

DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 3JIeKTpOABUTATEIEH B
TEXHUYECKUX YCTPOMCTBAX U HA
Tpancnopre. JlabopaTopHas pabora
"KoHcTpynpoBaHue u usyueHue padboTsl
3JeKTpoaBUTaTes"

0.5

62

OmnbiThl Papajes. 3aKoH
AJIIEKTPOMArHUTHOM UHAYKIMH. [IpaBuio
Jlenma

63

OnextporeHeparop. CrocoObl MoyyeHHs
ANEKTPUYECKOU SHEPIUH.
DJEeKTPOCTAaHIIMU Ha BO30OOHOBIIIEMBIX
VCTOYHMKAX SHEPIUU

64

[ToaroroBka Kk KOHTPOJIBHOMN paboTe Mo
TeMe "DIEeKTPUUYECKUE U MarHUTHBIE
ABJICHUS"

65

KonTponbHas pabota mo Teme
"DIeKTpUUECKUe U MarHUTHBIE
apneHus'"/Bcepoccuiickas mpoBepoyHas
paboTa npu MpoBEACHUHN Ha OyMaKHOM
HOCHUTEJIE

66

67

PesepBHriit ypok. Pabora ¢ Tekctamu mno
teme "TemnoBsie siBeHUs "

Pesepubrii ypok. Pabora ¢ Tekcramu mo
TeMe "[10CTOSHHBII 2IEKTPUUECKUNA TOK"




PesepBHbIii ypok. PaboTa ¢ TekcTamu mo
teme "MarauTHble sBIeHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

68 2 145



9 KVIACC

KoanuecTBo 4acoB

Ne Tema vDOKA K n Jara JlomoaHuTeIbHAS
/o Yp Beero OHTPOJbHbIE PaKTH4YecKHe u3ydenus  MHpOpPMAUUS
padoThbI padoTbI
1 MexaHudeckoe JBMKSHIE. 1
MarepuaiibHasi TOUKa
2 Cucrema orcuera. OTHOCHTEIIFHOCTD 1
MEXAHUYECKOTO JIBHKECHUS
3 PaBHOMEpHOE ITPAMOJIMHENHOE 1
JIBIDKCHHE.
HepaBHoMepHOE NpAMOIMHENHOE
4 nBwxeHne. CpeHsis U MTHOBEHHas 1
CKOPOCTb.
5 [IpsimonHENHOE PAaBHOYCKOPEHHOE 1
JIBI)KEHUE. Y CKOpEHHE.
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JABWXeHUS. [ paduk 1
CKOPOCTH.
Wuctpykrax no Th. JlaboparopHas
7 paborta Ne 1 mo Teme "Omnpenenenue 1 1
YCKOPEHHUS TeNa MPU PaBHOYCKOPEHHOM
JIBHKEHUHU O HAKJIOHHOU IIJIOCKOCTH"
8 CBoOogHOe najeHue Teil. OIbIThI 1
I'anunes.
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 [Tepuon u wactora obOpameHus. JInneiHas 1
Y yTJI0Basi CKOPOCTH.
10 L{eHTpOCTpEMUTENBHOE YCKOPEHHE 1
11 IIepBbiit 3akoH HeroToHa. Bextop cuibl. 1
12 Bropoii 3akon HeroToHa. 1
PaBHOelicTBYIOIIAsA cHIa.



Tpetuii 3akon Herotona. Cynepno3uiius

13 1.10
CHIL.
Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB

14 2.10
Hrrotona

15 Cwia ynpyroctu. 3akoH ['yka 3.10

16 Pentenue 3amau mo teme «Cuiia 8.10
YOPYTOCTHY
Wnctpykrax no Th. Jlaboparopuas

17 pabota Ne 2 o Teme «OmnpenencHue 9.10
YKECTKOCTH TIPYKUHBI

18 Cuna TpeHus 10.10

19 Pewmenue 3anau no reme «Cuiia TpeHus» 15.10
Wuctpykrax no Th. JlabopaTopHas

20 pabota Ne 3 o reme "Omnpenenenue 16.10
Kod(duImeHTa TpeHU CKOIbKCHUS"
Pemenne 3amad mo Teme "3aKOHBI

21 Hprorona. Cuna ynpyroctu. Cuna 17.10
TpeHus"
Cuiia TSKeCTH U 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO 22.10
magcHus
VYpoxk-koHpepennus "JIBuxeHue Ten

23 BOKPYT I'PaBUTAllMOHHOI'O [IEHTpa 23.10
(Conneunas cucrema). ["amakTukn"

24 Pemenne 3amau no teme "Cua TSHKECTH U 24.10
3aKOH BCEMHUPHOTO TATOTeHUs" ’

o5 [TepBas kocMuueckasi CKOPOCTb.
HesecomocTs 1 neperpysku
PaBHOBecue MmaTepraIbHOW TOUKHU.

26 AGcomoTHO TBEpAOE Teno. PaBHOBecue

TBEPJOTO TEJIA € 3AKPETUIEHHONW OCBIO




27

28

BpaieHusi. MoMeHt cuibl. LleHTp
TSKECTU

PaBHOBecue maTepuaJIbHOW TOUKHU.
AoOcomroTHO TBEpIOE Tesno. PaBHOBecHe
TBEPIOTO TeJIA € 3aKPEIUIEHHONW OCBIO
BpaieHusi. MoMeHt cuibl. LleHTp
TSKECTU

Pemenue 3amau mo reme "MOMEHT CHUJIEL.
Lentp TsxecTn"

29

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMme "MexaHN4eCcKOe JIBIKEHUE.
BsaunmonetictBue Ten"

30

KoHTpoinbHas pabota 1o Teme
"MexaHn4ecKoe IBIKEHUE.
BsaunmonerictBue Ten"

31

32

Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
COXpaHEeHMsI UMITyJbca. YIIPYyroe u
HEYNpyroe B3auMOACICTBIE

Pemenne 3amaa o teme "3akoH
COXpaHEHHUs uMIyJnca'

33
34
35

VYpok-koHpepenuus "PeakTuBHoe
JBUKEHHE B IPUPOJE U TEXHUKE"

Mexanunueckas paboTa U MOIIIHOCTb

PaGora cuibl TsKECTH, CUITBI YIPYTOCTH U
CUJIBl TPEHUS

36

JlaGopaTtopHast pabota «OrnpeneneHue
paboThI CUIIBI TPEHUS TIPU PABHOMEPHOM
JABHUXCHHUU TEJIa 110 FOpH3OHTaHBHOﬁ
MTOBEPXHOCTH

37

CBs13b DHEpruM U paboTHI.
[ToreHmanbHas SHEPrust




38
39
40

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUuu

3aKkoH COXpPAaHCHUS SHCPIUHU B MCXAHUKC

JlabopaTtopHas pabora «M3y4yeHue 3akoHa
COXpaHEHHsI SHEPTHI»

41

42

KomnebarenbHoe ABUXEHUE U €T0
XapaKTEPUCTUKU

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

43

MareMaTH4ecKuil U NPy KUHHBINA
MasiTHUKU

44

Ypok-uccienoBanue «3aBUCUMOCTb
nepuojaa KojaebaHui OT KECTKOCTH
HPY>KHHBI 1 MAaCChI Tpy3a»

45

46

47

[IpeBparteHre SHEPTUU IPU
MEXAHUYECKUX KOJIeOaHUIX
JlabopaTtopHas pabota «OrnpeneneHue
YacTOThI U TIEPUOJIa KOJICOaHMt
MPY>KUHHOI'O MasiTHUKa

JlabopaTtopHas pabota «IIpoBepka
HE3aBHCHUMOCTH MEePHOJIa KOIeOaHUi
I'py3a, HOABCHICHHOTO K HUTH, OT MAaCChbI
rpy3a»

48

49

50

Mexaunueckie BoiHbl. CBOKWCTBA
MEXaHU4eCKUX BOJIH. [IponosibHbIE 1
MOIIEPEYHBIE BOJHBI

VYpok-koHpepenus "MexaHnnueckue
BOJIHBI B TBEpAOM Teie. CelicMudeckue
BOJIHBI"

3Byk. PacnpocTpanenue u orpaxkeHue

3ByKa




o1

52

Ypok-uccinenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

54

55

56
57

58

Ypok-koHpepeHius "YIIbTpa3ByK U
UH(PA3BYK B IPUPOJE U TEXHHUKE"
[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMme "3aKOHBI COXPaHEHHUS.
Mexannueckne KoineOaHust U BOJHBI"

KoHnTpomnpHas padoTa o Teme "3aKoHbI
coxpaHeHus. MexaHndyeckue KoyuebaHus u
BOJIHBI"

OJEeKTpPOMarHUTHOE TOJIE.
3HeKTpOMaFHI/ITHI)I€ BOJIHBI
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypoxk-koudepennus "Llkana
3JIEKTPOMArHUTHBIX BOJIH.

Hcnonp3oBanue 37eKTPOMarHUTHBIX BOJIH
1A COTOBOI CBA3U"

59

Ypok-uccnenosanue "M3ydyeHne cBOICTB
AIIEKTPOMAarHUTHBIX BOJIH C IIOMOIIBIO
MOOMIIBHOTO TenedoHa"

60

61

Pemienne 3ala4 Ha ONpCACIICHUEC YaCTOThL
1 JJINHBI SHGKTpOMaFHHTHOﬁ BOJIHBI

DJNIeKTpOMarHuTHasi Ipupoja CBeTa.
Cxopoctb cBeTa. BonmHoBBIE cBOMCTBA
CBeTa

62

Hcrounuku ceera. [Ipsmonunennoe
pacnpoCcTpaHEHUE CBETA. 3aTMEHUS
Connua u Jlynst




63

3aKOH OTpa)KEHUs CBETA. 3epKajia.
Pemienue 3a1au Ha mpuMEHEHUE 3aKOHA
OTpakKeHHsI CBETa

64

65

66

[Ipenomnenue cBeta. 3aKOH MPETOMIICHUS

CBCTa

[TonHoe BHyTpEHHEE OTPAKCHUE CBETA.
Hcnonp30BaHue MOIHOTO BHYTPEHHETO
OTPAXKCHUSA B OIITUYCCKUX CBETOBOJAAX

Jlaboparopnas pabota "Hccienoanue
3aBUCHUMOCTH YTJIa IPETOMIICHUS
CBETOBOTO Jy4ya OT YIJIa MMaJIeHUus Ha
rpa"uie "Bo3ayx-crekiao""

67

Ypok-koHpepenus "Hcnons3oBanue
MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

68
69

70

71

JInnzel. Onruyeckast cuja JIMH3bI
[TocTpoenne n300pakeHu B TMH3aX

JlabopaTtophast pabora "Onpeznenenue
(OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPpArOIIEH JTUH3BI"

VYpok-koHpepenmus "OnTuueckue
JMH30BbIe TPUOOpPH"

72

I'ma3 kak onrtuyeckas cucreMa. 3peHHe

73

Ypok-koHpepenius "JlepexTrl 3peHusl.
Kak coxpanuts 3peHue”

74

Paznoxxenue 6enoro cBeta B CIIEKT.
Onseitel Herorona. Cinoxenue
CIEKTpalIbHBIX I[BETOB. J/lucnepcus cBeTa

75

JlaGopatopHas pabota "OnbITH IO

pa3oKeHUIo OEsIoro CBeTa B CHEKTP U
BOCIIPHSATHIO [[BETA ITPEIMETOB MPU HX
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"




VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA

76 CBeTa: AHcIepcus, HHTepPepeHIns U 1
nudpakmys”

77 OmneiTel Pe3epdopa u mranerapHas 1
MOJIeJIb aToMa

78 [Toctynarer bopa. Moaens atoma bopa 1

79 Hcnyckanue v moriomieHue cBera 1
atomoM. KBaHTbI. JInHeHyaThie CIEKTPHI

80 Ypok-npakTUKym ”Ha('S'JHoz[eHI/Ie 1
CIICKTPOB UCITyCKAHWS

81 PagyoakTuBHOCTE M €€ BUIBI 1

82 Ctpoenue aToMHOTO siipa. HykinonHas 1
MOJICIIb

83 PangnoaktuBHbIe npeBpanieHus. M30Tombl 1

84 'I?GIHGHI/IG 3a7a4 110 TeMe: 1

PaanoaktuBHbBIC NTpeBpalieHus"

85 [lepuox nmomypacnazna 1
VYpok-koHpepenuus "PagroakTuBHbIE

86 U3ITy4eHUS B TIPUPOJIE, METUITUHE, 1
TeXHUKe"

87 SnepHbie peakuu. 3aKOHBI COXPAHCHUS 1
3apsiIOBOTO U MacCOBOT'O YUCEI

88 DHeprus CBA3M aTOMHBIX sijiep. CBs3b 1
MacChl U SJHEPTHH

89 PemeHI/Ie” 3a1a4 o Teme "SnepHbie 1
peaxiuu

90 Peakuuu cuHTe3a U AeNeHUS siep. 1
Wctounuku sHeprun ConHIa U 3BE3]
VYpoxk-koupepennus "AnepHas

91 JHEpreTHka. J[eficTBus paguoakTUBHBIX 1

U3ITy4YeHUH Ha )KUBbIE OpraHU3Mbl"




92

93

[ToaroToBka Kk KOHTPOJIBHOM paboTE 110
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
OJeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
SABJICHUS"

KonTtponbHast pabora o Teme
"DJIEeKTPOMarHuTHOE MOJIE.
DNEeKTpOMarHUTHBIE BOJHBL. KBaHTOBEIC
ABJICHUS"

94

95

96

97

oBTOpeHue, 00o0eHue. JlabopaTopHb!
IT , 0000mmenue. JIad e
pabotsl o kypey "B3aumoneiicreue ten"

[ToBTopenue, 0600menue. Pemenne
pacYeTHHIX M KAYECTBEHHBIX 3a/a4 110
teme "TeruoBbie mpouecch”

[ToBropenue, 0600menue. Permenne
PacYeTHBIX U KaYECTBEHHBIX 3a7a4 110
teme "KIIJ] TeruioBeIx aBurarenei'

IToBTOpeHue, 0600eHNE. Perenue
pacYeTHBIX U Ka4eCTBCHHBIX 3a/1a4 110
teme "KIIJI anekTpoycTaHOBOK"

98

99

100

[ToBTOpenue, o6o0mmenue. JlabopatopHsle
pabotsl o Kypey "CBeToBbIe siBIEHUA"

[ToBTOpenue, 0606menue. Padota ¢
TEKCTaMH 10 TeMe "3aKOHbI COXPaHEHHUSI B
mexanuke"

[ToBTOpenue, 0606menue. Padota ¢
tekctamu 1o teme "Konedanusa u BoJIHE!"

101

102

[ToBTOpenue, 0606menue. Padora ¢
TekcTamu 1o Teme ""CBeTOBbIE SIBIICHUS"

[ToBTropenue, 0600meHue. Pabora ¢
TekcTamu 1o Teme "KBaHToBas U siaepHas
¢uzuka"




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27










