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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o @Qusuke Ha YypOBHE OCHOBHOIO 0OIIEro 00pa3oBaHUS
COCTaBJIEHA Ha OCHOBE MOJIOXKEHUH U TpeOOoBaHUN K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM YpPOBHE OCHOBHOI 00pa30BaTeIbHOW MPOrpaMMBbl, TMPECTABICHHBIX B
OI'OC 00O, a rakxke ¢ yuétom denepanbHOil pabouel mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBadus yaeOHoro npeamera «Du3ukax».

Conepxxanue mnporpaMMmbl 10 (u3uMke HampaBieHO Ha (OpPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYArOMIMXCS W OPTaHU3AINHUIO H3yYCHHUS
GU3NKN Ha AESITEIHLHOCTHOW OCHOBE. B mporpamme mo (u3MKE YYHTHIBAIOTCS
BO3MOXKHOCTH ydeOHOro mpeamera B peanmzanuu tpedoBannit ®I'OC OO0 k
TUTAHUPYEMBIM JTUYHOCTHBIM U METaNpPEIMETHBIM Pe3yJIbTaTaM O0yUeHHUS, a TAaKKe
MEXIPEIMETHBIE CBSI3W €CTECTBEHHOHAYYHBIX yYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsI.

[Iporpamma mo (u3uke ycTaHaBIUBAET pacTlpeeieHiue yaeOHOTO MaTepraia
1o rojgam oOydeHus (1Mo kjaccam), mpejyiaracT MPUMEPHYIO TOCIEI0BATEIBHOCTh
W3Y4YCHUS] T€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHS TPEIMETHOTO COJCPKAHUS U
y4€Te BO3PACTHBIX OCOOEHHOCTEN 00yUYarouxcsl.

[Iporpamma mo ¢Qusuke pa3paboTaHa C IEIbI0 OKa3aHUS METOJUYECKOU
MTOMOIIY YYUTENIO B CO3JJaHNU pabovell mporpaMMbl 10 Y4EOHOMY TIPEIMETY .

du3rKa SIBIACTCS CUCTEMOOOPA3YIONTUM ISl €CTECTBEHHOHAYYHBIX YICOHBIX
MPEIMETOB, TOCKOJBKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE IIPOIECCOB U
SABJICHUM, W3ydyaeMbIX XUMHEH, Ouosorued, actpoHoMuend u (HUINIECKOU
reorpadgueii, BHOCHT BKJAJ B €CTCCTBEHHOHAYYHYIO KapTHHYy MHpAa,
MPEIOCTaBIsAET HamboJee SCHbIE O0pa3lbl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUSA, TO €CTh CIIOC00a MOTYUYEHUS JOCTOBEPHBIX 3HAHUIA O MUPE.

Onna U3 TIaBHBIX 3aa4y (PU3MUECKOTO OOpa3oBaHUs B CTPYKType OOLIEro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUHM ECTECTBEHHOHAYYHOM TI'PAaMOTHOCTU U
MHTEpeca K HayKe y 00y4arommxcsl.

N3yuenne ¢Qusuku Ha 0a30BOM YypOBHE MpEAIoOJiaraet OBJAJCHUE
CIIEIYIONUMH KOMIETECHTHOCTSAMH, XapaKTEPHU3YIOMIMMH €CTECTBEHHOHAYYHYIO
TPaMOTHOCTD:

- HAy9HO OOBSCHATH SIBJICHUS,

- OTICHUBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIICIOBAHUS;

- MHTEPIPETUPOBATH JAHHBIC U UCIIOJIB30BATh HAYYHBIC I0KA3aTEIIHCTBA
JUTSI TIOJTYYEHUS BBIBOJIOB.

Henu wu3yuenus (Qu3MKK HA YpPOBHE OCHOBHOIO 0011ero oOpa3oBaHUA
onpenenensl B Komenmmum mpemnogaBanus ydeOHoro mnpenvera «du3mka» B
oOpa3oBaTelnbHBIX oOpranu3anusx Poccuiickoit ®enmeparuu, peamnu3yrOmMNUX
OCHOBHBIE  00II€00pa30BaTEIbHbIE MPOrPAMMBI, YTBEPKIEHHON peIlICHHEM



Kosnerun MunncrepctBa npocseinenns Poccutickoit deneparuu (mpoTokoi ot 3
nekadbps 2019 r. Ne [TK4BH).

eau uzyyeHuss GPU3NKU:

- IpUOOpETEHNEe HUHTEpeca M CTPEMIICHUS OOYy4YaloluXcsi K HAaydYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTyaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEH;

- pa3BUTHE MPEJICTABICHUN O HAYYHOM METOJIe MO3HaHUs U (popMuUpoBaHUE
MCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

- popMHUpPOBAHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa M3YUEHHUs] OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PU3HKH;

- popMHUpOBaHUE TMPEJCTABICHUN O poyin (U3UKHU ISl Pa3BUTUSA JAPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH;

-pa3BUTHE  TpPEACTaBIEHHMH O  BO3MOXHBIX  cepax  Oyayuier
mpoeCCHOHATIBHON JIeITEIbHOCTH, CBSI3aHHON ¢ (DU3MKOM, MOJATrOTOBKA K
JnanbHeneMy 0Oy4eHHUIO B ’TOM HaIlPaBJICHUH.

JlocTikeHue 3TUX IeJiel mporpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOIO

o011iero oOpa3oBaHus 00ECIIEUMBACTCS PEIICHUEM CIIEYIOIIUX 3a4a4:

- IpUOOpEeTEeHNe 3HAHUW O  JUCKPETHOM  CTPOCHUU  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

- IpUOOPETEHNE YMEHHIM OMUCHIBATH U OOBSACHATH (DU3UUYECKUE SIBICHUS C
MCIIO0Ib30BAaHUEM ITOTYUCHHBIX 3HAHUH;

-OCBOGHME METOJOB pEUIeHUs NPOCTEHIIMX pacu€THBIX 3aJad C
UCII0Ib30BaHUEM buznyecKux MoJenei, TBOPYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 33714,

- pa3BUTHE YMEHHI HAOIIOMATh MPUPOIHBIC SIBJICHUS W BBHITIONHSATH OTBITHI,
nabopaTtopHble  pabOThl M JIKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS  C
WCIIOIb30BaHUEM U3MEPUTEIBHBIX TPUOOPOB;

- OCBOCHHME MPUEMOB paboThl ¢ HHPOpMaIed (U3NUYECKOro COJACpKaHMUs,
BKJIIOYAsi UHPOPMAIUIO O COBPEMEHHBIX JOCTIXKEHUSAX (DU3UKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE UH(OpMALIUH;

- 3HAKOMCTBO CcO chepamu podeCCHOHATBLHOU JIEATEIbHOCTH, CBI3aHHBIMH C
(GU3UKONW, U  COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHKEHUSAX (PU3NYECKOU HAYKHU.

Ha wm3yuenue ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3zoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 vacoB (2 waca B Hezelno), B 8
kiacce — 68 yacoB (2 waca B Henenmo), B 9 kimacce — 102 gaca (3 waca B Heneno).

[Ipennaraemsiii B mporpamme 1o (pusuke nepeyeHsb JabopaTOPHBIX padOT U
OMBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEIb JIeTaeT BbIOOP MPOBEICHUS



1a00paTOpHBIX PabOT U OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOCHHOCTEH
o0yyYaromuxcs, COUCKa IKCIEPUMEHTANbHBIX 3aJlaHHi, MpejiaraéMblX B pamMKax
OCHOBHOTO T'OCYJIJapCTBEHHOTO YK3aMEHa M0 (PUBHKE.



COIEPKAHUE OBYUEHUA
7 KIIACC

Pa3znen 1. ®usuka u e€ posib B NO3HAHUM OKPY-KAIOIIEr0 MUPA.

dusnka — Hayka o npupoze. fBneHus npuponpl. PU3NUECKUE SBICHUSA:
MEXaHUYECKHUE, TEIIOBBIE, IJIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMUUHBI. M3mepenue Quinueckux BenuuuH. Duznueckue
npu6Oopsl. [lorpentnocts n3mepenuii. MexayHapoaHasi cuctemMa €IuHHUIL.

Kak ¢usuka u Jpyrue eCcTeCTBEHHbIE HAyKH H3y4alOT MPUPOIY.
EcrecTBeHHOHAy4HBIH METOJl TO3HAHUA. HAOJIIOJIEHHE, TOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBUKEHUE THUMOTE3, SIKCIEPUMEHT MO MPOBEPKE TUIMOTE3, OObSICHEHUE
Ha0roaeMoro sisiieHus. Onucanue PU3NUECKUX SIBICHUM C MOMOIIbIO MOJIENEH.

Hemoncmpayuu.

1. MexaHH4YeCKHE, TEIUIOBbIE, JICKTPUYECKHUE, MAarHUTHbIC, CBETOBbIC

SBJICHHUS.
2. ®duznueckue npubOpPHI U MPoIeAypa NPSIMbIX U3MEPEHUI aHAIOTOBBIM U
U (PPOBBHIM IPUOOPOM.
Jlabopamopnvie padomol u onvimol.
1. OmnpeneneHue IIEHBI ICJICHUS IIKAIbl U3MEPUTEILHOTO Mpubdopa.
2. M3mepeHune pacCTOSTHUM.
3. H3mepenne o0bEMa KUAKOCTH U TBEPIOTO TENA.
4. OmpenelieHue pa3MepoOB MAJIBIX TEI.
5. M3mepenne teMmeparypbl HOpU MOMOLIUA KUJKOCTHOTO TEPMOMETpA U
JNaTYMKa TEMIEPATyPhI.

6. IIpoBenenue wuccraenoBaHUs MO MPOBEPKE THUIIOTE3bI: NAIBHOCTH MOJIETA
mapuka, MylmeHHOro rOpU30HTaIbHO, TeM 0oJibllie, YeM OOJibIlle BBICOTA
IIyCKa.

Pa3nen 2. [lepBoHauyajibHbIE CBEJIEHUSI O CTPOEHNH BellleCTBA.

Crpoenue BemiecTBa: aTrOMbl W MOJIEKYJIbl, HX pa3Mepbl. ONBITHI,
JOKa3bIBAIOLINUE JUCKPETHOE CTPOECHUE BELIECTBA.

JIBrmokeHne dactun BemecTtBa. CBSA3b  CKOPOCTH ABWKEHUSA YacTHUI[ C
temneparypoil. bpoyHoBckoe nBmxenue, mud@ysus. BzaumoneiicTBue uacTuil
BEIIECTBA: MPUTXKEHNE U OTTATKUBAHUE.

ArperatHble COCTOSIHUSI BELIECTBA. CTPOCHHE Ta30B, KUJIKOCTEU U TBEPIBIX
(KpucTaIMYecKnx) TeJl. B3aMMOCBS3b MEXIy CBOWCTBAMH BEIICCTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpayuu.

1. HaGnrogeHue 6pOyHOBCKOTO ABUKEHHUS.



2. HaGmronenue nuddyzuu.
3. HaOmronenue  sBJIEHUH, OOBACHSIOMINXCS  MPUTSHKCHUEM WU
OTTaJKMBAaHUEM YaCTHI] BEIIECTBA.

Jlabopamopnuie pabomot u onvimet.

1. OneHka JguamMeTpa aroMa METOJOM psoB  (C  HCIOJB30BaHUEM

dororpaduii).

2. OmpITHI 110 HAOMIOACHUIO TETUIOBOTO PACIIMPEHUS ra30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHUCTBUS CUII MOJICKYJISIPHOTO IPUTSIKEHUS.

Pa3znen 3. /IBM:KeHHE M B3aMMOIeiCTBHE TeJl.

MexaHndeckoe ABHKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBHXKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABMKEHUH. Pacuér mytu u
BPEMEHU JIBUKCHUS.

SIBneHne wHepUUM. 3aKOH HHEPIUH. B3aumMoneicTBHe Tea Kak MNpUYMHA
W3MEHECHUS CKOPOCTHM [JIBWJKEHUS TeJl. Macca Kak Mepa HHEPTHOCTH TeJa.
[InoTtHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IIMHULIE
o0bEMa BellecTBa.

Cuna xak XxapakTepUCTHKa B3auUMOJEUCTBUA Tell. Cuia ynpyrocTd U 3aKOH
I'yka. M3MepeHue cuibl ¢ NMOMOIIBIO AUHAMOMETpPA. SIBIECHHUE TATOTEHUS U CUJIA
TspkecTr. Chlia TSKECTH Ha Ipyrux maHerax. Bec tema. Hesecomocts. CnoxeHune
CWJI, HalpaBJIEHHBIX MO OJHOW NpsaAmoil. PaBHoxelcTByromas cui. Cuna TpeHus.
TpeHune CKOIbKEHUS U TPeHUE NOKOs. TpeHue B MpUPOJI€ U TEXHUKE.

Hemoncmpayuu.

Habnronenne MexaHM4ecKoro IBM)KEHHUS Tea.
N3MepeHnne cKopoCcTH NPSIMOJIMHENHOTO ABHXKEHUS.
Habnronenue sSBIeHUS UHEPITUU.

CpaBHeHHE MacC 10 B3aUMOJICHCTBHIO TE.
CroxeHue CUJl, HalpaBJICHHBIX MO OJHON MPSIMOHM.

Jlabopamopnwie padomol u onvimol.

1. OmpezelieHre CKOPOCTH PAaBHOMEPHOrO IBIKCHHS (LIApHKaA B MKHUIKOCTH,
MOJIEIIN DJIEKTPHUECKOr0 aBTOMOOMIISI M TaK Jajiee).

2. OmnpenenieHre CpeHEM CKOPOCTU CKOJBXKEHUSI OpyCKa WU IIapuKa To
HAKJIOHHOM TJIOCKOCTH.

1
2
3
4. HabnroneHue u3MEeHEHUs! CKOPOCTHU ITPU B3aUMOJICHCTBHUU TEJL.
5
6.

OnpeneneHune MIOTHOCTH TBEPAOTO TEIIA.
OmnBITEL, JEMOHCTPHPYIOIINE 3aBUCHUMOCTh pacTsKeHHs (IedopMarnun)
MPY>KUHBI OT TPUIOKEHHOU CHUJTBI.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHHUS OT
BECa TEJa U XapaKTepa COMPUKACAIOIINUXCS TOBEPXHOCTEM.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, *KUJIKOCTEH U ra3os.



JlaBnenue. CriocoObl YMEHBIIECHUS U yBEIUYEHUs JaBlieHus. /laBieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT o0b&Ma, Temmeparypsl. llepenaua paBieHus
TBEPABIMU TEJIAMH, XUAKOCTSIMU W razamu. 3akoH [lackans. IlHeBmarunueckue
MalllMHbl. 3aBUCUMOCTb JAaBJIEHUS >KUJKOCTH OT TIyOuHBI. ['mapocrarnueckuid
napagokc. CooOuatomuecs cocyabl. [ uapaBinueckue MeXaHu3Mbl.

Atmochepa 3emnu u atmocdepHoe napieHue. [IpuduHBI CyliecTBOBaHUS
Bo3aAywHON oOonouku 3emnu. OmnbiT Toppuuennu. M3mepenune atrmocdhepHOTO
JaBlIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHUSI OT BBICOTHI HaJl YPOBHEM MODPSI.
[TpubGops! 1151 U3MEpeHus: aTMOCHEPHOTO TABICHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOrPYKEHHOE B HUX TeJO. BriTankuparomas
(apxumenioBa) cuita. 3akoH Apxumena. [lnaBanue Ten. Bo3ayxomiaBanue.

Hemoncmpayuu.
3aBUCUMOCTbH JABJICHUS ra3a OT TEMIIEPATYPHL.

Ilepenaua naBneHUs KUJIKOCTHIO U Ta30M.

CooOwmaromuecs cocybl.

I'mapaBanyueckuit mpecc.

[IposiBnenue neicTBus aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CHUJIIBI OT 00BbEMA MOTPYKEHHOW YacTh
T€JIa U INIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BHITCCHEHHOW JKHIKOCTH.

8. YcnoBHE IJIaBaHUS TEJ: MJIABAHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTHU
OT COOTHOILIEHUS TUIOTHOCTEN TeJIa U KUIKOCTH.

Jlabopamopnvie padomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT 00bEMa NOrpyKEHHOH B
AKUJIKOCTh YaCTH Tea.

2. OmnpeneneHue  BBITAIKMBAIOMICH  CWIbI, JCHUCTBYIOIIEWM Ha  TeJoO,
MOTPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKABAIOIIEN CHIIBI, ICUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.

4. OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI,
JECUCTBYIOIIEH Ha TENO0 B KUIAKOCTH, OT O0BbEMa MOTPYKEHHOU B
JKAJIKOCTh YaCTH Teja U OT IIOTHOCTH KUAKOCTH.

5. KoHCTpynpoBaHuWe apeoMeTpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpelesIeHUE €€ rpy30M0AbEMHOCTH.

Pa3znen 5. PaGoTra u MomHoOCTh. JHEPrus.

Mexanuueckasi pabota. MOIIIHOCTb.

[IpocThie MexaHU3MBI. pbluar, OJIOK, HaKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHune mpaBuiia paBHOBECUsS pblyara K OJIOKY.

o o s~ w D P
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«3omoroe npaBwio» Mexanukd. KIIJI mnpocteix MexanusmoB. IIpoctsie
MEXaHU3MBbI B ObITY U TEXHHUKE.

Mexanuueckass d3Heprus. KuHeTMueckas U TOTCHIMAJIbHAs DHEPIUs.
[IpeBpanieHre 0AHOTO BUIA MEXAHUYECKOM SHEPTrUM B APYTrOM. 3aKOH COXPAHEHUS
SHEPrUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomovt u onvimet.

1. OmnpeneneHue paOOThl CHIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUU Tela

10 TOPU30HTAIBHON MTOBEPXHOCTH.
2. HccrmenoBanue yclIOBUM PaBHOBECHS phlUara.
3. M3mepenne KII/] HaKTOHHOM IITIOCKOCTH.

4. W3ydeHune 3aKOHA COXPAHEHUS] MEXAaHUYECKON IHEPIUMU.
8 KJIACC

Pa3znen 6. TenioBbie sIBJIEHUS.

OCHOBHBIE TIOJIOKEHUSA MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemecTBa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. OTBITHI, MOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOW TEOPUH.

Mogenu TBEPAOrO, KHUAKOTO M Ta3000pa3HOTO COCTOSHHUN BEIIECTBA.
Kpucranauueckne u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE MOJIOKEHUN MOJEKYJISIPHO-KUHETUYECKON TEOpHH.
CMmaunBaHuEe U KaWUISIPHBIC SIBJICHUA. TeIIOBOE pacIIMpEHUE U CHKaTHE.

Temnepatypa. CBsA3b TeMmIepaTrypbl CO CKOPOCTBIO TEIJIOBOIO JIBUKECHUS
yactull. BuyTpennsss sHeprusi. CnocoObl H3MEHEHUsS BHYTPEHHEW SHEpruu:
TeIJIonepeaaya 51 COBEPIICHUE paboTHI. Bunsr TEIUIONEPENAYH:
TETIONPOBOAHOCTh, KOHBEKLIUSA, U3JIyUYCHUE.

KonuaecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BEIIeCTBA. TermmooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHWE TeIJIoBOro OamaHca. IlnaBneHme wu
OTBEPJACBAHUE KPUCTAUIMYECKUX BEIIECTB. YJElIbHAA TEIUIOTA TUJIABJICHUS.
ITapooOpazoBanne u koHjaeHcauus. Mcmapenme. Kumenwme. VYiaenbHas TermioTra
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEpATyphl KUIEHUS OT aTMOCHEpHOTO
JTABJICHUS.

BnaxnocTe Bo3nyxa.

OHeprus TOIIMBA. Y A€IbHAs TEIJI0Ta CTOpaHUs.

[Ipuanunel paboTel TermaoBbiX aurateneit KIIJ TemmoBoro nmBurartens.
TemnoBble IBUTAaTENN U 3alIUTa OKPYKAIOIIECH CPEIbl.

3aKOH COXpPAaHEHHUS Y MPEBPAIICHUS SHEPTUU B TEIUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGnrogeHue 6pOyHOBCKOTO ABUKECHHUS.
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10.
11.
12.
13.

HabGmronenune nuddysun.

Habnronenue siBieHu cMauyMBaHUs U KalMMJUISIPHBIX SIBICHHA.
Habnroaenue TemmoBoro paciumpeHus Te.

N3menenne maBieHMs rasa mpv U3MEHEHHWHU o0bEMa M HAarpeBaHUU WIIH
OXJIAXKJICHUU.

[IpaBuiia usmMepeHnust TeMneparypsl.

Buasl Tenonepenaymn.

OxnaxaeHue Py COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paO0Thl BHEIITHUMH CHJIAMHU.
CpaBHeHHE TEIIOEMKOCTEHN Pa3IMYHBIX BEIIECTB.
HaOnronenue KuIeHus.

HaOnroieHrie mocTOsTHCTBA TeMIEPATYPhl IPU TLIABICHUU.
Mopaenau TenJIOBBIX JABUTaTEIICH.

Jlabopamopnuie pabomovt u onvimet.

1.
2.
3.

10.
11.
12.
13.

OneITHI IO OOHAPYKEHUIO JEHCTBUSA CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnBITHI IO BBIPAIIMBAHUIO KPUCTAJIOB IIOBAPEHHOM COJIM MJIU caxapa.
OneITl 0 HAOTIOJEHUIO TEIUIOBOIO PACIIMPEHUsS Ta30B, XKUAKOCTEH U
TBEPIBIX TEI.

Onpenenenue gaBieHMs BO3AyXa B OaIOHE IINPULIA.

OnbITE, AEMOHCTPUPYIOIIME 3aBHUCUMOCTH JABJIIEHUS BO3QyXa OT €ro
00BbEMa 1 HarpeBaHUs WIA OXJIAXKICHUS.

[IpoBepka runoTe3sl JIMHEWHON 3aBUCUMOCTH JUITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIIEPaTypBhI.

HaGmronenne wu3MeHeHMs BHYTPEHHEH »SHEpruM Tejla B pe3yJbTare
TeIUIoNepeau U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHHS TEIJIOOOMEHAa IMpPH CMEIIMBAHUM XOJIOAHOW U
ropsiueil BOJIBI.

Omnpenenenue  KOAMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOAOW  IIPH
TEIJI000MEHE C HArPEThIM METAITINYECKUM LUIUHAPOM.

Onpenenenue ynenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca UCIapeHus.

OnpeneneHue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Onpenenenue yaenbHONW TEIUIOTHI TUIABICHUS JIBIA.

Pazges 7. diekTpuyecKkue 1 MATHUTHbIE SIBJICHUSL.

OnekTpu3anus Ten. [[Ba poma 3JIeKTpUYECKHX 3apsaoB. B3aummoperncrBue
3apsOKCHHBIX  Tel. 3akoH KynoHa (3aBHCHMOCTh CHJIBI  B3aWMOJICHUCTBUS
3apsKCHHBIX TEJT OT BEIMYMHBI 3aPSIIOB U PACCTOSHUS MKy TEIIAMH).

Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh anektpuueckoro mnosa. [Ipunimn
CYIIEPIIO3HIINU IEKTPUICCKUX ToJieH (Ha KaueCTBEHHOM YPOBHE).



Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHbIA JJIEKTPUUECKHUM 3apsii.
Crpoenne aroma. [IpoBOJHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3apsiaa.

DJIEKTPUYECKU TOK. YCIIOBUS CYLIECTBOBAHUSA DJIEKTPUUYECKOIO TOKA.
VICTOYHMKH TOCTOSSHHOTO TOKa. JIeHCTBHS 3lIeKTpUYecKoro Toka (TerioBoe,
XHUMHYECKOE, MArHUTHOE). DJIEKTPUICCKHIA TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuueckas nenb. Cuna  ToOka.  DIEKTPUUYECKOE  HAIpPsKEHUE.
ConpoTruBieHre TPOBOJHUKA. Y IEIBHOE COMPOTHUBIEHUE BellecTBa. 3akoH Oma
s ydactka nenu. [locienmoBarenbHOE W MapajuieIbHOE — COCIUHEHUE
MIPOBOJHUKOB.

Pabota u MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jxoyns—JleHia.
DneKTpUUecKre 1EeNu U MOTpeOuTeNn 3IeKTpuueckoil suepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHUTH.  B3aMMOJENCTBUE  TOCTOSHHBIX ~ MArHUTOB.
MaruauTtHoe nosne. MarHutHoe noJie 3eMJIM U €r0 3HAYEHUE JJIA )KU3HU HA 3eMIie.
OnbiT  Opcrena. MarHuTHOE TIONE  DJIEKTPUYECKOro Toka. lIpumenenue
3JIEKTPOMArHuTOB B TEXHUKE. J[€MICTBME MATHUTHOIO NOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSIHHOTO TOKa. CMONb30BaHUE 3JJIEKTPOJBUTATEIEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBneHue 3neKTpoMarHuTHOW uHAyKuu. [IpaBuno Jlenua.
DJIEKTpOreHepaTop. Cnoco0Obl MOJTy4YEHUS AJIEKTPUUECKOMN SHEPTUH.
DNEeKTPOCTAaHIINKU HAa BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

DJIeKTpU3aIus Tedl.
JIBa poJia 3JIEKTPUUYECKUX 3aPSII0B U B3aUMOJCHUCTBUE 3aPSIKEHHBIX TE.
Y CTpOKCTBO U AEUCTBUE IIEKTPOCKOIA.
DJIEKTPOCTATUYECKAS] UHITYKIHUS.
3aKOH COXpPAaHEHUS JICKTPUUECKUX 3aPSJIOB.
IIpoBOTHUKH U TUAIEKTPHUKH.
MoaenupoBaHue CHIIOBBIX JIMHUM ANIEKTPUYECKOTO TTOJIS.
HcTouyHNKN TOCTOSTHHOTO TOKA.
JIeHCTBUS 3IIEKTPUUECKOTO TOKA.

. DNEKTPUYECKUN TOK B KUJIKOCTH.

. ['a30BbI111 pa3psa.
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. I3Mepenue Cuitbl TOKa aMIePMETPOM.
. I3Mepenune 31eKTpUIeCKOro HanpsKEHUsI BOJIbTMETPOM.
. PeocTtat 1 Mmara3ud COnpOTUBIICHUMN.
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. BSaHMOHeﬁCTBHC IMOCTOAHHBIX MAarHuTOB.

=
»

. MOI[CJ'H/IpOBaHI/IC HCBO3MOJXHOCTH pa3acaCHUsA IIOJIOCOB MarHuTa.



17.
18.
19.
20.
21.
22.
23.
24,

25.

MojaennpoBaHUe MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnsIT Opcrena.

MarsuTtHoe 10J1€ TOKa. DJIEKTPOMAarHHuT.

JlelicTBME MarHUTHOTO TOJIs1 HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATEb MOCTOSHHOTO TOKA.

HccnenoBanue sBICHUS IEKTPOMArHUTHON UHIYKIIUU.

OnbiTel Papajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIAOHHOTO TOKa OT YCIOBHH €ro
BO3HUKHOBCHHSI.

DJIEKTPOTreHEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomovt u onvimet.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOAEHUIO DJIEKTPU3ALMU Tl HUHIAYKIUEH U 1OpH
COMPUKOCHOBEHUH.

UccnenoBanne [OEUCTBHUS DSIIEKTPUYECKOTO TMOJISI HA TPOBOJHUKU H
TUDJIEKTPUKH.

Coopka u npoBepka padOThI JIEKTPUIECKON IEMU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUITbI TOKA.

N3mepenue u peryampoBaHue HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepe3 pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOITUE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTHUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMAAU MONEPEYHOTrO
CEUYEHHUs U MaTepuaa.

[IpoBepka mpaBwiIa CIOXKEHUS HAMPSHKEHUM MpU MOCIEI0BATEIHLHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJsi CWIbl TOKa MPU MNapalijIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue paboThl ANEKTPUUYECKOTO TOKA, UYIIETO YEPE3 PESUCTOP.
OnpeneneHue MOIIHOCTH  3JEKTPUYECKOTO0 TOKA, BBIAEIAEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCMMOCTU CHIIBI TOKA, WAYIIETO Yepe3 JaMIIOYKy, OT
HaNPsDKEHUS HA HEW.

Onpenenenune KII/[ HarpeBarensi.

HccnenoBanrie MarHuTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00bETMHEHUU U PA3/ICICHUU.

UccnenoBanue necTBUA SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OnbITE, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJECHCTBUS
KaTylIKM C TOKOM M MarHutra OT CWJIbl TOKa M HaIpaBJICHUS TOKA B
KaTyIIKE.

18. I3yueHue AelCTBUS MArHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padOThl SJIEKTPOIBUTATEIIS.

20. 3mepenne KIIJ] anekTpoaBUraTeabHON YCTaHOBKHU.

21. OnbITBl MO HWCCIEAOBAHMUIO SIBJICHUS AJICKTPOMATHUTHOW WHIYKIHM:
WCCIIEIOBAHNE W3MEHEHWW 3HAYEHHS W HANPABJICHHUS WHIYKIMOHHOTO

TOKa.
9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexannueckoe naBWKeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJIUHEHHOE
nBH>KeHne. HepaBHOMepHOE mpsMONIMHENHOE ABWKEeHUE. CpelHsIst 1 MTHOBEHHAas
CKOpOCTb TeJia IPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenne. PaBHOyckopeHHOE mpsMoiinHeitHoe JBrkeHue. CBoOoaHOE
najgenue. OneITel [ anues.

PaBHOoMepHOE nBUKEHHE TO OKpyx)HOCTH. Ilepuon u dactora oOpalieHus.
JIuneitHas u yrioBasi CKOpoCTH. LIEeHTpOCTpEMUTEIBHOE YCKOPEHHUE.

ITepssriit 3akoH HeroToHa. Bropoit 3akon Hetotona. Tpernii 3akoH HeroToHA.
[TpuHIUIT CynIepno3nuLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbXKEHHUS, CHJIa
TPEHHUS TTOKOsI, APYTHUE BUJIBI TPEHHUSI.

Cuna TSXKeCTU M 3aKOH BCEMHPHOIO TATOTEHUS. YCKOpPEHUE CBOOOIHOTO
naneHus. JBwxkenue mianer Bokpyr Coisnna. IlepBasg kocmuueckas CKOPOCTD.
HesecoMocTs u neperpysku.

PaBHoBecue maTtepuanbHON TOUkU. AOCONIOTHO TBEpHOe Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsoxecTH.

Nmnynec Tena. M3menenne mmiynbca. MMnynbe cuiibl. 3aKOH COXpaHEHHS
MMIYJIbCa. PEakKTUBHOE IBUKEHHUE.

Mexanuueckass pabora M MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHus. CBsi3b dHepruu u padoThl. [loTeHIIMaNbHAs SHEPTUs Tejia, MOJHATOrO HaJl
MMOBEPXHOCTBHIO 3eMJIH. [O0TeHIIManbHAs SHEeprUs CKaToM MpykuHbl. KnHeTnueckas
sHeprud. Teopema 0 KHHETUYECKON IHEPruU. 3aKOH COXPAHEHUS] MEXAHHYECKOU
SHEPIUMU.

Hemoncmpayuu.

1. HaGmroneHue MeXaHUUYECKOTO JABMXKEHHUS TeJla OTHOCUTEIBHO PA3HBIX TEll

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

CpaBHeHHE TyTE€d W TPACKTOPHI ABWKEHUA OJHOIO M TOrO K€ Teya
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JBUKEHUS.
HccenenoBanne npu3HakoB PaBHOYCKOPEHHOIO IBUKEHUS.

HaOnronenue ABMKEHUS Tella M0 OKPY>KHOCTH.

HaOnronenrie MexaHU4eCcKuX SIBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Temexkka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBHKECHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3uKu.

3aBUCHUMOCTb YCKOPEHHUS Te€Ja OT MACChl Tela W JCUCTBYIOIIEH HA HETO
CHUJIBI.

HaOnroienrie paBeHCTBA CUII IPY B3aUMOJIEUCTBUU TEI.

N3MeHnenune Beca Tenna npu yCKOPEHHOM JBUKEHHUH.

Ilepenada nmmynbca Ipu B3aUMOIEUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUHU MTPU B3aUMOJICHCTBUU TEN.

CoxpaHeHue UMIyJbCa MPU HEYIPYTOM B3aWMOJICCTBUMU.

CoxpaHeHre UMITyJbca Mpu a0COIOTHO YIPYIOM B3aUMOJAECHCTBUMU.
HaOnroieHrie peakTUBHOTO ABUKEHUS.

CoxpaHeHrue MEXaHUYECKON IHEPTUU NpU CBOOOTHOM TaJICHUH.
CoxpaHeHne MEXaHUYECKOM SHEPTUM MTPU IBUKEHHUU TEJa MO IEMCTBUEM
MPY>KUHBI.

Jlabopamopnuie pabomovt u onvimet.

1.

KonctpyupoBanue Tpakta sl pa3roHa W JajJbHEUIIET0 PaBHOMEPHOTO
JIBUKEHUS IIIAPUKA UITU TEJIEXKKU.

OnpeneneHue cpeaHell CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHXKECHUS
[IapyKa 1o HaKJIOHHOU MJIOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBHMXKEHHH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayaJdbHON CKOPOCTH.

[IpoBepka TruUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBUKEHHH 03
HayaJbHOM CKOPOCTH MYTHU OTHOCSATCS Kak psjJ HEUYETHBIX YHCEI, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXEHUSI OT CHIIbI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenue kodPphuneHTa TPEHHUS CKOJIbXKEHHUS.

Onpenenenune KECTKOCTH NMPYKUHBI.

Omnpenenenue paboOThl CUJIBI TPEHHS] NPU PABHOMEPHOM JBHXKEHHUH Teja
110 TOPU3OHTAJIBHOM MOBEPXHOCTH.



10. Onpenenenre padOThl CWIbl YIOPYrOCTH TMpPU MOJIABEME TIpy3a C
UCII0JIb30BaHUEM HETIOJIBUX)KHOTO U TTOJIBUKHOTO OJIOKOB.

11. I3y4eHue 3aKOHAa COXPaHEHUS SHEPTUMU.

Pa3znen 9. Mexannuyeckue KoJ1e0aHNSI U BOJIHBI.

KonebarenpHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOAHU: TTepro,
4acToTa, aMIUIATy1a. MateMaTH4eCKUil U NPy KUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPTUH MPU KOJIEOATEIIHHOM JIBUKEHUMU.

3aryxawomme — koieOaHus.  BblHyxkaeHHble — KoJieOaHus.  Pe3onHaHnc.
Mexannyeckue BOJIHBL. (CBOWMCTBA MEXaHWMYECKUX BOAH. [IpomonbHble H
MONEPEYHbIE BOJHBI. JlMMHA BOMHBI H CKOPOCTh €€ PacCIpOCTPAHEHUS.
MexaHnn4eckue BOJIHBI B TBEPJIOM TEJI€, CEHCMUYECKUE BOJIHBL.

3Byk. ['poMKOCTh 3BykKa U BbicOTa TOHA. OTpaxkeHue 3Byka. MH}pa3ByK u
yIBTPa3BYK.

Hemoncmpayuu.

1. HaGmronenue konebaHuM Tel oA ACHCTBUEM CHUIIbI TSHKECTH U CHUIIBI
YIPYTOCTH.

HabGnronenue kosnebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.
HaOnroieHre BbIHYKI€HHBIX KOJI€OaHU U pe30HaHCa.
PacnipocTpaneHue mpoI0IbHBIX U TONIEPEYHBIX BOH (Ha MOJCIIN).
HaOnroienrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKHI pE30HAHC.
Jlabopamopnuie pabomovt u onvimet.
1. OmpeneneHWe YacTOThl U TepuoAa KoJeOaHUN MaTeMaTH4ecKOro
MasiTHUKA.
OmnpeneneHue 4acTOTHI U Mepuoia KoiaeOaHuil NPy XKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT JUIMHBI HATH.
4. WccnepoBaHue 3aBUCMMOCTHU MEPHUOJIa KOJIEOAHUN MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.

5. IlpoBepka HE3aBUCUMOCTH IMEpUOJA KOJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTH, OT MaCCHI I'py3a.

6. ONBITHl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  Mepuojia  KojeOaHui
MPYKUHHOTO MASITHUKA OT MACCHI TPy3a U )KECTKOCTHU MPYKUHBI.

7. H3MepeHune yckopeHusi CBOOOAHOTO MaeHUS.

Pa3nen 10. D1ekTpOMArHUTHOE T0JI€ U YJIEKTPOMATHUTHbBIE BOJIHBI.

DJIEKTPOMarHuTHOE  MOJIe.  DJIEKTPOMAarHuTHble  BOJHBL.  (CBOMCTBa
3NEKTpOMarHuTHoIX BOJIH. [llkama snexkTpomMarHuTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
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DiiekTpoMaruuTHas npupojaa cera. CkopocTb cBeTa. BonHOBBIE CBOKCTBa
CBETa.

Hemoncmpayuu.

1. CBoiCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimet.

1. V3ydyeHue CBONCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOIIBIO MOOWJIHHOTO

TenedoHa.

Paznen 11. CBeToBbIE AABJIEHUS.

JlyuyeBas MOJICIb CBeETa. Hctounuku CBETa. [IpssmonuuerHOE
pacnpoctpanenue cpera. 3atMeHus Connua u Jlynel. Otpaxenne cBera. [Imockoe
3epKaJI0. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeTta. 3aKOH TMpenoMIICHHS cBeTa. llonHOe BHyTpeHHEe
OTpaXeHHe cBeTa. lcnonp30BaHWE TOMHOTO BHYTPEHHETO OTPAXEHHS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xonm nydet B nuH3e. Onruueckas cucrtema (oroamnmnapara,
MHKpPOCKONAa M TeJleCcKoma. [7a3 kak onrtudeckas cucrema. bIM30pyKoCcTh U
JNATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Omnbitel HbtoToHa. CrioxeHue
CIIEKTpaJbHBIX UBETOB. J(nucnepcus cBeTa.

Hemoncmpayuu.

[IpssmMonHEHHOE pacIPOCTPAHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenue n300pa>keHH B IMJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenomnenue ceera.

Onrudeckuil CBETOBOJ.

Xox stydeil B coOuparoieil JuH3e.

XO0J 1y4der B pacCeuBarOIIEH JINH3E.

[TonyueHnue n300pa>keHU C MTOMOIIBIO JTUH3.

[Tpunuun neiictBus GoToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

10. Mopens rnasa.

11. Pa3znoxkeHue 6e10ro CBeTa B CIEKTP.

12. TlonydeHue 6e0ro cBeTa MpH CIOKEHUU CBETA Pa3HBIX LIBETOB.

Jlabopamopnwie padomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTJIA OTPAXXEHUS CBETOBOTO Jyda OT yria
TaJICHUSL.
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N3yueHne xapakTepUCTUK U300paKEHUS TIPEAMETA B INIOCKOM 3€pKalie.
HccnenoBanne 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS CBETOBOTO JIy4da OT yriia
MaJICHUSI Ha TPAHULIE €BO3yX—CTEKIIO».



[Tonyuenne n300pa>keHUM C TOMOIIBIO COOUPAIOIIEH JIUH3BI.
Omnpenenenue HOKYCHOTO pacCTOSIHUS U ONTUYECKON CUIIBI cOOMparole
JIVH3BI.

OMBITHI MO Pa3IOKEHUIO OEJIOro CBETa B CIIEKTP.

OnbITEl IO BOCTIPUSTHIO I[BETA MPEAMETOB NPU UX HAOIIOJACHUU uepes
I[BETOBBIC (PUIIBTPHL.

Pa3nen 12. KBaHTOBBIE SIBJIEHHA.

Omneitel Pesepdopna u mnanerapHas Mojenb aromMa. Monens atoma bopa.
Hcnyckanue u nornomnieHrue cBera atoMoM. KBaHThl. JInHeYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(da, OeTta- U ramma-usnydeHus. CTpOCHUE aTOMHOTO
aapa. HykinoHHas wmozens aromHoro sapa. Msorombsl.  PannoakTuBHBIE
npespatieHud. llepuon nonypacnana aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apPSAOBOTO WU MACCOBOIO YMCEIN.
OHeprus CBs3M aTOMHBIX sanep. CBs3p MacChl W JHEpruu. Peakuumm cuHTE3a U
nenenud saep. Mcrounnku sneprun CoJiHIIA U 3BE3I.

Snepuas sHepreTuka. JleMCTBUSL PAgUOAKTUBHBIX H3IyYEHUNW HA JKHBBIE
OpraHU3MBbl.

Hemoncmpayuu.

1. CnexkTpbl U3Iy4YE€HUS U NOTJIOUIECHHUS.

2. CnexTtpsl pa3IM4YHbIX ra30B.

3. CnekTtp Boaopoja.

4. HabGnroneHnue TpekoB B kamepe Bubcona.

5. Pabota cuéTunka HOHU3HPYIOUIUX U3IIyYEHUH.

6. Perucrpanus u3nydeHuss IpUPOJIHBIX MUHEPAIIOB U IPOIYKTOB.

Jlabopamopnvie padomol u onvimol.

1. HaOmroneHue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccrmenoBanue TPEKOB: MU3MEPEHHE SHEPTrHUM YaCTUIbBI IO TOPMO3HOMY

nytH (o ¢pororpadusm).

3. M3MepeHue pali0akKTUBHOTO (pOHA.

IHoBTOpHTEILHO-0000111AXOIIMIA MOAYJIb.

[ToBTOpUTENBHO-00001IAIONINNA MOIYJIb IPEJHA3HAYEH JIsI CUCTEMATU3aLUN
u  0000IIeHUS  TPEIAMETHOTO  COACpPKAaHUS W OMNbITa  JEATCIBHOCTH,
MpUOOPETEHHOT 0 MPU U3YUEHHUH BCEro Kypca (PU3MKH, a TakkKe IJis MOArOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHy 1o (u3uke s Oo0ydarouuxcs,
BBIOPABILIMX 3TOT yUYEOHBIN MpeaMET.

[Ipy u3yyeHHn JTaHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BHUJIbI
JEATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeUrBACTCS JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBbIX  pe3yJbTaToB  0o0ydeHus, (opmupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTh. OCBOCHHE HAyYHBIX METOJOB HCCIEAOBAHUS



SBJICHUN NOPUPOJLl U TEXHUKH, OBJIAJCHUE YMEHUSMHU OOBACHITH (PU3HUECKHUE
SABJICHUSI, TPUMEHSA TOJYYCHHBbIE 3HAHWS, pellaTh 3aJadyd, B TOM YHUCJIE
Ka4E€CTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.
[IprHIMNIHANBHO AEATEIBHOCTHBIM XapaKTep JaHHOTO pas3jiefia pealn3yeTcs
32 Ccu€T TOro, 4YTo OOyYarouuecs BBIMOJHAIOT 3aJlaHusl, B KOTOPBIX UM
MpeIIaraeTcs:
Ha OCHOBE [IOJYYEHHBIX 3HAHUW pACMO3HABaTh M HAy4YHO OOBSICHSTH
(dbuznYecKue SIBICHUS B OKPY’KAIOIIEH MPUPOIC U TOBCETHEBHOM KU3HU;
UCIIOJIb30BaTh HAYYHbIE METO/bI UCCIAEAOBAHUS (PU3NUECKUX SBJICHUN, B TOM
YUCIIE ISl POBEPKHU TUIOTE3 U MOJYUYEHUS] TEOPETUUECKUX BBIBOJOB,;
OOBSCHATh HayYHbIE OCHOBBI HAM0OJIE€ BAXKHBIX JOCTUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEDP, MPAKTUYECKOTO UCIIOIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHEHHS BCEX M3BECTHBIX BUIOB
SHEPIUM.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

N3yyenue (pu3MKU HAa ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINPaBJICHO
Ha JIOCTMKCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yIBTATOB.
B pesynbTaTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaronierocs 0yayT cOpMHpPOBAHBI CIEAYIOINE TUYHOCTHBIC PE3yJbTaThl B
JaCTH:

1) naTPpHOTHYECKOTO BOCTTUTAHMS

- IPOSIBJICHUE MHTEpPECAa K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOU

(bU3NYEeCKON HayKH,

- IGHHOCTHOE OTHOIIICHHUE K IOCTHKEHUSIM POCCHUUCKUX YIEHBIX-(DU3HKOB,;

2) TPaKIaHCKOT0 U TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYNMBIX H

ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JTOCTHKEHUN

(hu3uKwy,;

- OCO3HAaHWE BAXHOCTU MOPATHHO-ITHYECKHX MPHUHITUIIOB B JEATEIHHOCTH

YUYEHOTI0;

3) 3cTeTH4eCKOT0 BOCTIUTAHNS .

- BOCTIPUATHE 3CTETUYECKUX KA4eCTB (HU3UYCCKON HAyKH: €€ TapMOHUYHOTO

MOCTPOCHMSI, CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH,

4) HEeHHOCTH HAYYHOTO TIO3HAHUSI .

- OCO3HAaHHE IEHHOCTU (UBUYECKOW HAyKU KaK MOIIHOTO HWHCTPYMEHTA

MO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaXHEHUIIECH COCTaBJISIONICH

KYJbTYPBHI;

- pa3BUTHE HAy4YHOM JI0003HATEIBHOCTH, HHTEpECA K HCCIEAOBATEIBCKOU
NEATEIBHOCTH;

5) <¢opmupoBaHus  KYJABTYpHl  3I0pPOBbS W  3MOIMOHAJILHOIO
Os1aronosyyms:

- OCO3HaHHME IIEHHOCTH Oe30macHOro oOpa3a KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBUI O€30MaCHOrO IOBEACHUS Ha
TpPaHCTIIOPTE, HA JOpOraxX, C AJICKTPUYESCKUM W TEIUIOBBIM O0OpYIOBAaHHUEM B
JIOMAIITHAX YCIIOBUSX,

- c(opMUpPOBAaHHOCTh HaBbIKa pediekcuM, TMpPU3HAHUE CBOETO MpaBa Ha
OIKOKY M TAKOTO e MpaBa y APyroro 4eJaoBeKa;

6) TPy10BOr0 BOCIIMTAHMSA:

- aKTHBHOE YYacTHE B pPCIICHUHM MPAaKTUYCCKHX 3a71ad (B paMKax CEMbH,
0o0pa30BaTeIbHOM  OpraHM3alMH, TOpOjAa, Kpas) TEXHOJOTHMYECKOH U



COIMAJIbHOM HAIpPaBJICHHOCTH, TPEOYIOMMX B TOM 4HCIEe U (U3UUYECKUX
3HAHUM,

- UIHTEPEC K MPaKTUUECKOMY U3YyUYEHHUIO podeccuid, CBA3aHHBIX ¢ (PUBUKOM;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

- OpUEHTalMs Ha TMpUMEHEHHE (U3WYECKUX 3HAHWM JJIsl PEIIeHUs 3aJad B
o0JlacTU OKpY’Karolel cpenpbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH UX
BO3MO>KHBIX ITOCJIEACTBUU ISl OKPYIKAIOIIEN CPELBI;

- OCO3HaHME TJI00abHOr0 XapakTepa SKOJOTHMUECKUX MNpo0jeM U myTell ux
pelieHus;

8) amanTamum K M3MEHSIIOUIUMCS YCJOBHSM COUHAJIBHOW W TPHPOTHOM
cpeabl:

- TMOTPEOHOCTh BO B3aUMOJACHCTBUU MPU BHINOTHEHUU UCCIAEAOBAHUN U
MPOEKTOB (U3UYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUSIM
IpYTux;

- TOBBIIIEHHWE YpPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO
NeSATENbHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUHU, B TOM uuciie GOpMYITUPOBAThH
UJIEH, TIOHATHUSI, TUTIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSX;

- 0co3HaHMe J1ePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCTH
(hu3uKwy,;

- TUIAHUPOBAHUE CBOETO PAa3BUTUS B MPUOOPETEHHH HOBBIX (HU3UYECKUX
3HAHWU,

- CTpEMJICHUE aHAJIU3UPOBATh U BBISBIISITH B3AUMOCBSI3H IPUPO/IbI, 00IIECTBA U
ASKOHOMHUKH, B TOM YHUCJIE C UCIIOIb30BaAHUEM (PU3MUECKUX 3HAHUIA,

- OIICHKa CBOMX JEUCTBUM C Y4Y€TOM BIUSHUS HAa OKPYXKAIOIIyI Cpexdy,
BO3MOKHBIX TJI00ATBHBIX MOCTIECTBHIA.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe OCBOEHUS MporpamMMmbl MO (HU3MKE HA YPOBHE OCHOBHOIO

oO1ero oopa3zoBanus y oOyyaroierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJIbTAaThl, BKIIIOYAIOIINE TO3HABATEIHLHBIC YHUBEPCAIbHBIC yUeOHBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEPCAJIbHBIE  y4eOHBIC  JCHCTBUS,  PETYJISATHBHBIC
YHUBEPCAIbHBIC yUCOHBIC ICUCTBUS.

Ilo3HaBare/ibHBbIE YHUBEPCAJIBbHBIC yqeﬁﬂble HeﬁCTBHH

ba3oBble JJoru4yeckue IleﬁCTBHﬂ:

-BBIABISITh W XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH OOBEKTOB
(stBIICHUH);



- YCTAHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS MJIS
000011IeHUS U CPAaBHEHUS;

- BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEYUSI B paccMaTpuBaeMbIX (hakTax,
JAHHBIX U HAOJIIOACHUSAX, OTHOCIIINXCS K (PU3MUECKUM SBJICHUSIM;

- BBISIBIISITb  TPUYMHHO-CJICICTBEHHBIE CBSI3U TPU MU3YYEHUU (HUBUYECKUX
SBJICHUU U TMPOIIECCOB, JENATh BBHIBOJbI C UCIOJIB30BAHUEM JEAYKTUBHBIX
U UHAYKTUBHBIX YMO3aKJIIOUECHHUM, BBIIBUTATh TUIOTE3bl O B3aUMOCBA3SAX
(hU3UYECKUX BEIMYHH,;

- CAMOCTOSITEJILHO BBIOMpPATh CrOCO0 pelieHus] yueOHOU Pu3nuecKoi 3anauu
(cpaBHEHHE HECKOJIBKMX BapUMaHTOB peIIeHUs, BbIOOp Haumbolee
MOJIXOJIAIIETO ¢ YIETOM CAMOCTOSTEIHHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbcKne AeiCTBUS:

- ICTI0JIB30BaTh BOMPOCHI KaK UCCIE0BATEIbCKUN HHCTPYMEHT MMO3HAHUS;

- MPOBOJIUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY ILJIAHY OMBIT, HECIIOXHBII
(U3UYECKUIT HKCIEPUMEHT, HEOONBIIOE UCCIeAOBaHUE (PUZUUECKOTO
SIBJICHUS,

-OLICHUBAaThb Ha MNPUMEHUMOCTh U  JOCTOBEPHOCTh  HH(OPMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIECIOBAHUS HIIM SKCIIEPUMEHTA,

- CAaMOCTOSITENbHO (HhOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTaM
MPOBEJEHHOT0 HAOIIOICHUS, OTIBITA, UCCIICIOBAHMUS;

- MPOTHO3UPOBATh  BO3MOXHOE  JajbHeWiiee  pa3BuTHE  (U3UUYECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPENOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIOBUSX U KOHTEKCTaX.

PabGora ¢ unpopmanmeii:

- IPUMEHSATh PA3JIUYHBbIE METOJAbI, HHCTPYMEHTHI U 3alpOChl MPU TOUCKE U
orOope MHQOpPMAIMU WA JAHHBIX C Y4ETOM NPEMJIOKEHHOW yuyeOHOU
dhu3nyecKoi 3aaauu;

- aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M HUHTEPHIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUAOB U (HOPM MPECTABICHHUS,

- CAMOCTOSITEJIbHO ~ BBIOMpAaTh  ONTUMaJbHYI0 (opMy  MpeACTaBICHUS
uHpoOpMalMM U WUIIOCTPUPOBATh pElIaeMble 3aJladyd  HECIOKHBIMU
cXeMaMu, uarpaMMamMu, UHOU TpaduKoi U UX KOMOUHAIUSIMU.

KoMMyHuKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS

-B XOJle OO0CyXJeHHUsl y4eOHOro Marepuana, pe3yJbTaToB Ja00paTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBATh WUJICH, HAIICJICHHBbIC Ha PEIICHHE 3aJaud U TOJJIepKaHUE
OJIarokenaTeJIbHOCTH OOIIEHUS,

- COTIOCTABJISITh CBOM CYXKACHUS C CYXKICHUAMH JIPYTUX YUYaCTHUKOB JHMAJIOTra,
OOHapyKUBaTh Pa3INYUE U CXOJCTBO MO3UIUH;



- BBIpA@XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

- MyOJIMYHO MPEJICTABIATh PE3YJAbTAThl BBINOIHEHHOTO (PU3HMYECKOIO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

- IOHUMAaTh U MCMOJIb30BATh MPEUMYIIIECTBA KOMAHIHON U WHIUBUAYaJIbHOU
paboTHI MIPU PEIICHUU KOHKPETHON (HU3NUECKON MPOOIIEMBI;

- IPUHUMATH 1IEJIM COBMECTHOM AESATEILHOCTH, OPTraHU30BBIBAThH ICUCTBUS 1O
e€ JIOCTIKCHMIO. pAcCHpeieNarTh poJi, OOCYXJaThb MPOIECChl U
pe3yabTaThl COBMECTHOU pabOThI, 0000111aTh MHEHUSI HECKOIBKHX JIIOJICH;

- BBIMIOJIHATH CBOIO YacTh PabOThI, JOCTUTash KAa4eCTBEHHOI'O pe3yJibTaTa Io
CBOEMY HAIpAaBICHUI0 U KOOPJIUHUPYS CBOM JEUCTBUS C JAPYrUMU
YJieHaMU KOMaH/Ibl;

- OLICHUBATh KAueCTBO CBOETO BKJAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITETHLHO C(HOPMYJIHUPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBUS.

PerJISITI/IBHLIe YHuBepCaJdbHbIC yqeﬁﬂme IleﬁCTBHH

Camoopranusanms:

- BBISIBJISITH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOIIUX AJIs
penieHus GU3NUEeCKUX 3HaHUM,

- ODUEHTHUPOBATHCS B PA3JIMYHBIX  MOJXOJAaX  MPUHATUS  PEIICHUI
(MHAMBUyaTbHOE, TPUHITHE PEIICHHS B TPyNIe, NPUHSATHE pPEIICHUM
IPYIIOK);

- CAMOCTOSITEILHO COCTABJIATh AJITOPUTM pelleHus (PU3MUecKoil 3a1ayu Wiu
IJIaHA UCCJIEOBAaHUSA C Y4ETOM HMEIOIIUXCA PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUPOBATH Mpe/jlaraeMble BAPUAHTHI PEIICHUM;

- IeNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, SMOLIMOHAJILHbI HHTEJIJIEKT:

- 1aBaTh aJIEKBATHYIO OLIEHKY CUTYAIlUU U Mpeyiarath miaH e€ N3MEHEHUs;

- O0BSCHATH  NPUYHMHBI  JOCTHXKCHHS  (HCIOCTHDKEHUS)  Pe3yJIbTaToOB
JESATETLHOCTH, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIBITY;

- BHOCUTh KOPPEKTHBBI B JCATCIBHOCTh (B TOM YHCJIC B XOJ BBINOJHCHUS
(GU3MYECKOr0  WCCIEAOBAHUS WMJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENbCTB, W3MEHUBIIMXCS CHUTYallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYJAHOCTEH;

- OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIENIU U YCIOBUSIM;

- CTaBUTbH ce0s1 Ha MECTO JPYroro 4yeioBeKa B XOJ€ CHopa WM JMCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY APYroro;

- MPU3HABATh CBOE MPABO Ha OMIMOKY MpH penieHnd GU3NIeCKUxX 3a7ad Ui B
YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ MPaBo APYroro.



NPEJIMETHBIE PE3YJIbTATBI

K xoHIly 00yuyeHust B / Kjacce IpeIMETHbIE pe3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYJAFOIINXCS YMEHUM:

- ICTIOJIH30BaTh TOHSTH: (PU3NYECKUE U XUMUYIECKUEC SBJICHUS, HAOTIOICHUE,
AKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHUIBI (HU3UYECKUX BEITUYHH, aTOM,
MOJICKyJIa, arperaTHbie COCTOSHHS BeliecTBa (TBEpHOe, IKHUIKOE,
ra3oo0pa3Ho¢e), MEXaHHYECKOe JBIKeHNE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPaeKTOpPHs, PABHOACHUCTBYIOIIAS CHWIIA, JehopMarus
(ympyras, ImiacTH4eckas), HeB€COMOCTb, COOOIAONIUECS COCYIbI,

- paznuyath sBieHUsA (audQy3us, TEIUIOBOEC IBMKCHHUE YaCTHII BEIIECTBA,
paBHOMEPHOE  JBI)KCHHE, HEpPaBHOMEPHOE JIBIDKCHHE,  WHEPIHS,
B3aMMOJICUCTBHE TEJ, paBHOBECHE TBEPABIX TEN C 3aKPETUIEHHON OCHIO
BpalieHus, Tepenada AaBICHHUS TBEPABIMU TeJIaMH, KUAKOCTSIMH U
razamy, atrMochepHOe JaBlieHWe, IUIaBaHUE TeNl, MPEBPAIICHUS
MEXaHWYCCKOW HEPTHH) IO OMHMCAHUI0 MX XapaKTePHBIX CBOWCTB W Ha
OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3NUIECKOE SBIICHNUE;

- pacmo3HaBaTh  TPOSBICHWE  WM3YYCHHBIX  (DU3UYECKUX  SBICHUHA B
OKpYXaloleM MHpEe, B TOM uHcle (U3UYECKHE SBICHUS B TIPUPOJIE:
MPUMEPHI JIBMKCHHS C Pa3IUYHBIMA CKOPOCTSIMH B JKMBOW W HEXHBOU
npupojae, ACHUCTBHE CHUJIBI TPEHUS B TPHUPOAC W TEXHUKE, BIHSIHHUEC
aTMOC(EpHOTO NTaBJICHUS Ha XWUBOW OpraHW3M, TUIABaHWE PHIO, phIYaru B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOUTH MPAKTUICCKYIO 3a7ady B yU4eOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKK) (DU3HUSCKUX SBICHHIA,

- ONTUCHIBATh M3YYEHHBIC CBOMCTBA TeNl W (PU3WUYECKUE SIBICHUS, WCIOJB3YS
¢dusnyeckue BeMMUWHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMH,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJa TSIKECTH, BEC
TeNa, CWIa TpeHWs, JaBicHWe (TBEPIOTO Tena, >KUIKOCTH, Ta3a),
BBITAJIKUBAIOIAS CHJIA, MEXaHWYECKass padoTa, MOIHOCTH, TUICUO CHIIHI,
MOMEHT CWIBI, KOX(P(OUIIMEHT TOJE3HOTO JEHCTBUS MEXaHWU3MOB,
KWHETUYECKasl W TOTCHIMAIbHAS SHEPTus), NMPU ONHCAHHH TPABHILHO
TPaKTOBaTh  (PU3WYECKUA  CMBICT  HUCIOJB3YeMBIX  BEIWYMH, WX
0003HaUYECHUSI W E€IUHULBI (U3UYECKUX BEJIMYUH, HAXOAUTH (OPMYJIBI,
CBSI3BIBAIONINE JAaHHYIO (DU3UYECKYIO BEIMUMHY C JIPYTUMHU BEITMYUHAMH,
CTPOUTH TpaUKN U3yICHHBIX 3aBUCUMOCTEH (PH3NICCKUX BEIIMYHH;

- XapaKkTepU30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS W TPOIIECCHI,
UCITIOJIb3Ys MPaBHIIa CIOKEHUS CHJ (BIOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUIIO paBHOBecHs pbruara (0J10Ka),
«30JI0TO€ TIPABWJIO» MEXaHWKH, 3aKOH COXPAaHCHUS MEXaHHYECKOU



SHEPIruM, MOpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHAa U
3aMUCHIBATh €r0 MATEMATHUYECKOE BhIPAKECHUE;

- O0BSICHATH (PU3MUECKUE SIBJICHUSI, MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyallMii MPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3U, CTPOUTH OOBsCHEeHUE n3 1-2
JIOTUYECKUX IIAaroB ¢ OMOpPOr Ha 1-2 W3ydeHHBIX CBOWCTBA (DU3UUCCKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

- permaTh pacu€THbIC 3a7a4u B 1-2 NEHCTBUS, UCTIOIB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBaOIINE (DU3MYECKUE BEJIUYMHBI. HAa OCHOBE aHajiu3a YCIOBHS
3aJlaud  3aMUChIBaTh KpaTKO€ YCIOBUE, TOJACTAaBIATh (PUBHUECKUE
BEJIMYMHBI B (OPMYJbl M MPOBOAUTH PACUEThl, HaXOAUTh CIIPABOYHBIC
JaHHBbIE, HEOOXOIUMbIE NI PEIIeHUs 3a/iad, OLEHUBATh PEATUCTUYHOCTD
MOJTy4YE€HHOU (PU3UUYECKON BETUUUHBI,

- pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEHIUTh MpPU OMOIIH
(U3UYECKUX METOJIOB, B OMMCAHWUU MCCIIEIOBAHUS BBIICIATH IPOBEPSIEMOE
npeanojiokenue  (TMIoTe3y),  pa3iMyaTh WM HHTEPIPETHPOBATH
MOJIYYEHHBIH pe3ysbTaT, HAXOAUTh OIIUOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI 110 €T0 pe3yJibTaTaMm;

- IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3UUYECKUX SIBICHUN WIIH (PU3UUECKUX
CBOMCTB Tell: (pOpMyJHMPOBATh MPOBEPSAEMbIE MPEAMNOI0KEHUS, COOUpaTh
YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYIOBaHUS, 3aMUCHIBATh XOJ| OIbITA U
(bopMyIHpPOBATH BHIBOJIBI;

- BBITIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BDEMEHH, MacCChI Tella, 00bEMa,
CWJIbl W TEMIIEpaTypbl C HCIOJIb30BAHMEM AaHAJIOTOBBIX U IU(PPOBBIX
npuOOpOB, 3alUChIBATH TIOKa3aHUs MPUOOPOB C Y4ETOM 3aJaHHOU
a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUH;

- MPOBOJIUTh KCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOM BEIUYUHBI OT
APYTrofl C HCIOJIb30BAHUEM TPSIMBIX H3MEpPEHUH (3aBUCUMOCTH TYTH
PAaBHOMEpPHO JBHUXKYIIETOCA Tela OT BPEMEHM JBIKCHUS Tella, CHUJIbI
TPEHHS CKOJIBKEHUS OT Beca Tena, KauecTBa 00pabOTKU MOBEPXHOCTEN Tl
Y HE3aBUCUMOCTH CHUJIbI TPEHUSI OT IUIOIIA A CONPUKOCHOBEHUS TEJ, CUJIIBI
YIOPYTrOCTU OT YJJIMHEHUSI MPYXKUHBI, BBITAJKUBAIOIIEH CHIBI OT 00BhEMA
MOTPYKEHHON YacCTH Tejda M OT MJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJI0, YCIOBUM
IUTABaHMS TEJI, YCJIOBHIA paBHOBECHS pblyara W OJIOKOB), y4acTBOBaTh B
IJIAHUPOBAHUU y4eOHOTO UCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUs, CIeAysl MNPeaioKEHHOMY IUlaHy, (UKCHPOBATH
pe3yabTaThl TMOJYYEHHOM 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BUJIE



MPEIIOKECHHBIX TaOMUI] U TpaduKOB, ACNaTh BBIBOABI MO PE3yJIbTaTaM
WCCIICIOBAHNUS,

- IPOBOJIMTh KOCBEHHBIC HM3MEPEHUS (PU3NYCCKUX BEIMUUH (IUIOTHOCTH
BCI[ECTBA KUAKOCTH M TBEPIOTO Tela, CHJIA TPEHUS CKOJBKCHHS,
JaBJICHUE  BO3/AyXa, BHITAIKWBAIONIAS  CWJA, JEHCTBYIOIIas  Ha
MOTPY’KEHHOE B IKUAKOCTH TeNO, KOAI(DPHUIIMEHT IMONE3HOTO EHCTBUS
NPOCTBIX MEXaHU3MOB), CJICAysd NPEIUIOKCHHOW WHCTPYKIUU: TIpH
BBITIOJTHEHUY HW3MEPEHUM COOMpAaTh HKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIISTh 3HAUCHUE HCKOMOW BEJTMYUHBI;

- COONTFOIaTh TIpaBWiIa TEXHUKUA 0E30MAaCHOCTU MpHU paboTe ¢ JTabOpaTOPHBIM
000py1I0BaHUEM;

- YKa3pIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB W TEXHUUYECKHX YCTPOUCTB:
BECHl, TEPMOMETp, JAUHAMOMETP, COOOIIAIOIIUECS COCYHbl, OapomeTp,
phIYar, MOJABUKHBIA U HETTOABUKHBIA 0JIOK, HAKJIOHHAS TUIOCKOCTH,

- XapakTepU30BaTh TPHUHIMIBI  JCHCTBUS  HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONMOpPOH Ha WX omucaHus (B TOM 4YHCIE:
MOAIIUITHAKY, yCTPONCTBO BOJOMPOBOJA, THUIPABIMYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, TOPIIHEBOH HACOC, apEOMETP), UCIIONIb3YsI 3HAHUS
O CBOMCTBaX (pU3MYECKUX SIBICHUN U HEOOXOAUMBbIE (PU3HYECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

- IPUBOJIUTH IpUMEPHI (HaXOAUTh HH()OPMAIIHMIO O TPUMEpax) MPaKTUISCKOTO
WCIIOJIb30BaHUS (U3WYCCKUX 3HAHUH B TMOBCEAHEBHON JKH3HU IS
oOecrieueHusi 0€30MACHOCTA TpU  OOpalleHuu ¢ [OpudbopamMu U
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHCHHS 370POBbS W COONIOACHUS
HOPM SKOJIOTHIECKOTO TTOBEACHUS B OKPYKAOIICH Cpesie;

- OCYNIECTBIATH OTOOpP WCTOYHWUKOB uWH(popmaruu B HHTepHEeTE B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOTIIUXCS
3HAHUA © TyTEM CPaBHEHHSI Pa3IMYHBIX HCTOYHUKOB BBIJCIATH
uH(OPMAITNIO, KOTOpas SIBISICTCS TMPOTHBOPEYMBON WU MOXKET OBIThH
HEJI0CTOBEPHOM;

- HCTIOJIh30BaTh TPHU BBITIOJHEHWN YYCOHBIX 3aJaHUN HAyYIHO-TIOMYJSIPHYIO
TUTEPATypy (PU3NYECKOTO COJAEP)KaHWs, CIPABOYHBIE MaTepHUabI,
pecypchl cetu MHTEpHET, BiiageTh MpuéMaMu KOHCIIEKTHPOBAHMS TEKCTa,
npeoOpazoBaHus UHPOPMAIIMU U3 OJHOU 3HAKOBOU CUCTEMBI B IPYTYIO;

- CO3/1aBaTh COOCTBEHHBIC KPATKHWE MUCHMEHHBIC W YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHGpOpMAuK (HU3UIECKOTO COACPKAHUSI, B TOM
quclie MyOJIMYHO JelaTh KpaTKHe COOOIIEHUS O pe3yibTaTaX MPOEKTOB
WM y4eOHBIX WCCICNOBAHWN, MPU OSTOM TPAMOTHO HWCIOIH30BAThH



W3YUYCHHbI TIOHSATUMHBIMA anmapar Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NIPE3EHTALUEH;

-TIPU BBIMOJIHEHUM YYEOHBIX MPOEKTOB U HCCIEIOBAaHUN pacrpenensiTh
00sI3aHHOCTU B TPYINE B COOTBETCTBUM C IOCTABJICHHBIMHM 3ajadyaMu,
CIEIUTHh 3a BBINOJHEHHWEM IUTaHA JCHCTBUM, aJCKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJaJ B  JICATEIBHOCTb  TPYIIbl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIIIHX.

K xonIy 00yuenust B 8 kjiacce mpeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM!

- ICTIOJIb30BaTh TOHSTHUSA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBHKEHHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUSI BEIIECTBA, KPUCTAINTMYECKUE U
aMop(dHBIC TeNa, HACHIIICHHBIM W HEHACHIIICHHBIM TMap, BIAXKHOCTH
BO3/lyXa, TeMmIepaTypa, BHYTPEHHsSS SHEpPrus, TEIJIOBOM JIBUTaTellb,
AJIEMEHTAPHBIN AJEKTPUUCCKUN 3apsil, dICKTPUIECKOE T0JIe, TPOBOIHUKH
Y TUDJICKTPUKH, TTOCTOSHHBIN AJIEKTPUYECKHUI TOK, MAarHUTHOE T0JIE;

- pa3nuyaTh SBJCHHS (TEIUIOBOC pACIIMPEHUE M CXKaTHE, TeIuIonepe/aya,
TEIUIOBOE paBHOBECHE, CMayWMBaHWE, KalWUIAPHBIC SIBICHHS, UCIIapeHUE,
KOHJCHCAIUs, IUIaBJICHUE, KpucTaumm3aius (oTBepAcBaHUE), KHIICHHE,
TeIuIonepeada (TermompoBOAHOCTS, KOHBEKIIHS, U3JTyUYCHHE),
ANEKTpU3alus TEJ, B3aUMOJCHUCTBUE 3apsA0B, AEUCTBUSA BJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE€, B3aUMOJICHCTBUE MAarHUTOB, JCUCTBUE
MarHUTHOTO IOJIS Ha MPOBOJIHHUK C TOKOM, DJICKTPOMAarHUTHAS WHIYKIIHS)
M0 ONHCAHMI0 MX XAapaKTEPHBIX CBONCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBIICHHUE,

- pacro3HaBaTh  MPOSIBIICHHE  W3YYEHHbIX  (U3UYECKUX  SIBICHUU B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKHE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSKCHHE U KaMWUISIPHbIE SBICHUS B IPUPOJE,
KpUCTaJUIbl B mpupone, usnydeHue CoyHIA, 3aMep3aHue BOJOEMOB,
MoOpcKkue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEra, JIEKTPUUECKUE
SBJICHUS B aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPraHW3MOB, MarHUTHOE
mosie 3eMid, Apeid MOIIOCOB, POJIb MArHUTHOTO TOJS JJIsS JKHU3HH Ha
3emiie, MOJISIPHOE CUSHUE, TPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a7a4y B
y4eOHYI0, BBIACIATh CYIICCTBEHHBIC CBOWCTBA (NMPHU3HAKH) (U3NUICCKUX
SIBJICHUM,

- ONIUCHIBATh WM3YUYEHHbIC CBOMCTBA TEI U (PUBMYUECKHUE SIBJICHUS, UCIONb3YS
dusnyeckue BeIMYUHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHs, KOJIUICCTBO
TEIUIOThI, yJelbHAas TEIJIOEMKOCTh BEIECTBA, YyJeJdbHas TEIIoTa
MJIaBJICHUS, yJAelbHas TemIoTa MapooOpa3oBaHusl, yJAelibHas TerioTa
CrOpaHusl TOIUIMBA, KOADPHUIMEHT TMOJIE3HOTO JEHUCTBUS TEIJIOBOM



MalllMHbl, OTHOCUTEIbHAsI BIAXHOCTh BO3/yXa, JJIEKTPUUYECKUU 3aps,
cuja TOKa, SJIEKTPUUECKOE HamNpsHKEHUE, COMPOTHUBJICHUE MPOBOJIHUKA,
yAeIbHOE  CONPOTHBJIEHUE  BEUIECTBa, paboTa U  MOIIHOCTH
AJIGKTPUYECKOTO0  TOKa), TpH ONHCAHWH MPABUIBHO TPAKTOBAThH
(U3UYECKUI CMBICT HCIOJIb3YEMBIX BEIWYWH, O003HAUYECHUS U €IUHUIIBI
(¢bU3MYeCKUX BEIUYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JTAHHYIO
(U3MYECKYI0 BEIMYMHY C JAPYTMMU BEJIMYMHAMH, CTPOUTH TpaduKu
M3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYUH;

- XapaKTepu30BaTh CBOMCTBa Ted, (PU3UYECKHE SBICHHS U MPOIECCHI,
UCIIOJIb3YysS. OCHOBHBIE TOJOXEHUS MOJICKYISIPHO-KUHETUYECKON Teopuu
CTPOCHHS BEIECTBA, MPUHIIUI CYMEPHO3HUIMK TMoJield (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEeHMs 3apsja, 3akoH OMa JuIs ydacTKa IerH, 3aKOH
JIxoyna—Jlenua, 3akOH COXpaHEHUs DHEPruU, NPU OTOM JaBaTh
CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA W 3alKCHhIBATh €r0 MaTEMaTHYECKOE
BBIpaXKEHUE;

- O0BACHATH (DU3UYECKHE TMPOIECChl M CBOWCTBA Tejl, B TOM 4YHUCJIE U B
KOHTEKCTE CUTyalluid MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATH
MPUYUHHOCIICICTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHNE M3 1—-2 JTOTHYECKUX
maroB ¢ omopoid Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3WUECKUX SIBICHHM,
(bU3UYECKHUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

- pemmaTh pacu€THbIC 3aa4u B 2—3 JCHCTBUS, UCIIOIB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBaOIINE (DU3MYECKUE BEJIWYMHBI. HAa OCHOBE aHajdu3a YCIOBHS
3a/1aud 3alUChIBATh KPATKOE YCIOBUE, BBISBISATH HENOCTATOK JAHHBIX IS
pelieHus 3aa4yu, BEIOMPATh 3aKOHBI U (POPMYIIbl, HEOOXOAUMBIE i €€
pelieHus, MNPOBOJUThL pPacy€Thl M CpaBHUBATh IMOJIYYEHHOE 3HAYCHUE
($U3UYECKON BEIMUUHBI C U3BECTHBIMU JIAHHBIMU,

- pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXHO pEHIUTh MpPU OMOIIH
(U3UYECKUX METOJIOB, HCIOJB3Yysl ONHCAHWE WCCIEIOBAHUS, BBIICIATH
MpoBEpsieMOE  MPEIOJIOKEHNUE, OLEHUBAaTh MPABWIBHOCTh MOPSJIKA
MIPOBECHUS UCCIICIOBAHMS, JENAaTh BEIBObI;

- IPOBOJIUTH OMBITHI 110 HAOIIOACHUIO (PU3UUYECKUX SIBICHUN WIIH (PU3UUECKUX
CBOMCTB TeN (KanuUIApHBIC SBJICHUS, 3aBUCUMOCTD JABJICHUS BO3yXa OT
ero o0béma, TeMnepaTypbl, CKOPOCTH MPOIleccCa OCTHIBAHUS U HAarpeBaHUS
NpH U3JIYYCHHH OT I[BETa W3Jydaromieil (moriomiaromieid) MmoBEpXHOCTH,
CKOPOCTh HMCHApEHUsi BOJbI OT TEMIIEPaTypbl KUIKOCTA U IUIOLIATU €€
MOBEPXHOCTH, DJIEKTpHU3allMsl TeJl W B3aUMOJEHUCTBUE DIIEKTPUUYECKUX
3apsiioB,  B3aMMOJICUCTBUE TOCTOSIHHBIX MarHUTOB, BU3yalu3alus
MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, IEUCTBUS MArHUTHOTO TIOJIS Ha
MPOBOJHUK C  TOKOM, CBOWCTBA  JJICKTPOMArHUTA,  CBOMCTBA



AJIGKTPOJIBUTATENsl IMOCTOSHHOTO TOKa): (POPMYJIUPOBATH IPOBEPSCMbIC
MPEANOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPE/JI0KEHHOTO 000PY10BaHus,
OTIMCHIBATH XOJI OTIBITA U (HOPMYITUPOBATH BHIBOIHI,

- BBITIOJTHATH TIPSIMBIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIHHONW BIAXKHOCTH
BO3/IyXa, CHJIbI TOKa, HANpPsDKEHUS C MCIOJIb30BAHHEM aHAJIOTOBBIX
npuOOPOB W JATYMKOB (DU3UYECKUX BEIWYWH, CPAaBHUBATH PE3YJIbTAThI
U3MEpEeHul ¢ y4€ToOM 3aJJaHHON a0COIOTHON MOTPEIIHOCTH;

- IPOBOJIUTh HCCIIEIOBAHUE 3aBUCUMOCTU OJHON (U3MUECKON BEIUYUHBI OT
APYroil ¢  UCHOJB30BAHHEM MPSAMBIX  H3MEepeHUH  (3aBUCUMOCTH
COTIPOTHBJICHHSI TIPOBOJAHWKA OT €r0 JJIMHBI, TUIOMIAAH TOMEPEIHOTO
CEUYEHUS U YACIBHOTO COMPOTHUBJICHUS BELIECTBA MMPOBOJAHUKA, CUIIbI TOKA,
UIYyIIETO 4epe3 TMPOBOJAHUK, OT HANpPSXKEHUsT HAa MPOBOJHHKE,
UCCIIEIOBAHUE TOCJIEAOBATEABHOTO MW  MHapaJyIeIbHOIO  COEAMHEHUU
MPOBOJHUKOB): TUIAHUPOBATh WCCIICIOBaHKE, COOUPATh YCTAHOBKY H
BBITIOJTHATh W3MEPEHHUs, CJIeAys MPEIIOKCHHOMY IUIaHy, (DUKCUPOBATH
pEe3yNbTaThl TMOJYYEHHOW 3aBUCHUMOCTA B BHUAC TaOmwi #U TpaduKos,
JIeNIaTh BBIBOIBI IO pE3yJIbTaTaM MCCIICIOBAHNS,

- IPOBOJUTh KOCBEHHBIC M3MEpEeHHs (U3HUECKUX BeauduH (yIelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJICHUE MPOBOAHMKA, padoTra u
MOIITHOCTh 3JICKTPUUECKOTO TOKA): IUIAHHUPOBATh W3MEPECHHsS, COOUpATh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIysl MPEIIOKEHHON WHCTPYKIIUU, U
BBIYHCIISATh 3HAYCHHE BEIMUNHEI,

- coOI0/IaTh MpaBUiia TEXHUKH O€30MaCHOCTH MpU paboTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

- XapakTepU30BaTh NPHUHIMIBI  JACHCTBUS  HW3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OINMOPOH Ha WX omucaHus (B TOM 4YHCIIE:
CHUCTE€Ma OTOIUICHHUS JIOMOB, THTPOMETp, MapoBasi TypOWHA, aMIIEpMETP,
BOJIBTMETP, CUETYUK DIICKTPUUECKOW DHEPTUH, DIEKTPOOCBETUTEIHHBIC
npuOOpBI, HarpeBaTeIbHBIC AIEKTPONPUOOPHI (TPUMEPHI), IEKTPHUICCKHE
NPEIOXPAHUTEIH, SJICKTPOMATHHT, JICKTPOJIBUTaTEIb IOCTOSTHHOTO TOKA),
WCTIOJIB3YSI 3HAHWUSI O CBOWCTBaxX (PM3MYCCKUX SIBICHUA W HEOOXOIMMBIC
(bu3nyecKue 3aKOHOMEPHOCTH,

- pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTENbHBIC
npuOOpbl O CXEeMaM M CXEMaTUYHBIM pUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, NBHUTaTEIh BHYTPEHHETO
CTOpaHUs, 3JICKTPOCKOI, PEOCTaT), COCTABJIATh CXEMBI 3JICKTPHUCCKHX
Lene ¢ Mmociae0BaTeIbHbIM U MapalieIbHbIM COCAUHEHUEM 3JIEMEHTOB,
pasnuyas ycJIoBHbIE 0003HAUYCHUS 3JIEMEHTOB DJIEKTPUUECKUX IIETEH ;



- IPUBOJIUTH TpUMEpPHI (HAXOAUTh HH()OPMAIIHMIO O TPUMEpax) MPAKTHISCKOTO
WCIIOJIb30BaHUSl (M3WYCCKUX 3HAHUW B TOBCEIHEBHOW JKM3HU IS
oOecrieueHusi 0€30MAaCHOCTA TpU  OOpallleHuu ¢ [OpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 3J0pPOBbsI U COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKpY>Karolen cpee;

- OCYHIECTBIATh MOUCK uWHMoOpManuu (U3UYECKOTO0  COJACpPKaHHUS B
NuTepuere, Ha OCHOBE MMEIOIIMXCA 3HAHUM U NYTEM CPaBHEHUSA
JIOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIICNATH WH(MOpPMAIUIO, KOTOpas
SIBJISICTCSI IPOTHUBOPEUYNBOM MITH MOXKET OBITh HEJJOCTOBEPHOM,

- ICTIOJIB30BaTh TMPHU BBITIOJIHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISPHYO
auTepatypy  (GU3MYECKOro  COJAEpKaHWs, CIOpPaBOYHbIE MaTepualbl,
pecypcsl cetu HTepHET, BiajeTh NpUEMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

- co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U KpATKUE YCTHBIE COOOIIEHHUS,
0000mas wuHpOpMaIUI0 U3 HECKOJbKMX MCTOYHHUKOB (HHU3UUECKOTO
ColepKaHWs, B TOM 4YHCIE TNYyOJUYHO TIPEACTABIATH PE3YIbTATHI
MIPOEKTHON WJIU UCCIEAOBATEIBCKOU NIEATENbHOCTH, MPHU 3TOM I'PAMOTHO
WCIIOJIb30BaTh M3YUYEHHBIM TIOHATHWHBIA ammapar Kypca (u3ukw,
COMPOBOKJATh BHICTYILJICHHUE MPE3EHTALIUEIH];

-TIpU  BBITIOJTHEHUU YUYEOHBIX TPOEKTOB U WCCICIOBAHUN (PU3HUECKHUX
MPOIIECCOB pacHpeiesiaTh OOS3aHHOCTU B TpyHne B COOTBETCTBUU C
MOCTABJICHHBIMA 33/1a4aMU, CJICIAUTH 32 BBHIMOJHEHUEM IUTaHA NEUCTBUHN U
KOPPEKTUPOBATh €ro, aJeKBaTHO OILIEHUBAaTh COOCTBEHHBIM BKJIaj] B
JeSTENBHOCTD TPYIIIEI, BEICTPANBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3perniaTh KOHGIUKTHI.

K xonIy o0yuenust B 9 Kjiacce mpeIMEeTHBIC PE3yIbTaThl Ha 0230BOM YPOBHE

JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM!

- ICTIOJIb30BaTh ~ MOHSTHSA: CUCTeMa OTcu€Ta, MaTepualbHas  TOYKa,
TPAEKTOpHs, OTHOCUTEIHLHOCTh MEXaHUYECKOTO NBIXKEHUS, AchopMaius
(ynpyrasl, IiacTH4YecKas), TpEHHE, ICHTPOCTPEMHTEILHOE YCKOpPEHUE,
HEBECOMOCTh U TEPErpy3KH, LEHTP THKECTH, aOCONIOTHO TBEPIOE TEINO,
LIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKHE KOleOaHusl u
BOJIHBI, 3BYK, HH(PA3BYK W YIbTPa3BYK, JJICKTPOMArHUTHBIC BOJHBI,
[IKaJjia AIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIbHO30PKOCTD,
CIEKTPBI UCIIYCKaHUSI M TOTJIONICHUS, anbda, 0eTa- 1 raMMa-u3IyqdeHHs,
M30TOIIbI, SiZICpHAst SHEPTeTHKA;

- pa3auyaTh SBJICHUSA (paBHOMEPHOEC M HEPABHOMEPHOE MPSMOJUHEHHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEIHOE ABUXKEHHUE, CBOOOJIHOE
MaJIcHUE TeJl, pABHOMEPHOE JBUKEHUE MO OKPY>KHOCTH, B3aUMOJICUCTBUE



TEJ, PEaKTHBHOE JBW)KCHHUE, KojieOareabHOe NBIKeHHE (3aTyxaroliue |
BBIHY/ICHHBIC KOJICOaHHs), PE30HAHC, BOJIHOBOEC JBW)KCHUE, OTPAKCHHE
3ByKa, MNPSIMOJIMHEITHOE PacCIpOCTpaHEHUE, OTPAKECHHE W MpPEsIOMIICHUE
CBETA, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3JI0KEHHE OEJIOro CBEeTa B
CIEKTp U CJOXEHHE CHEKTPallbHbIX I[BETOB, JUCIIEPCUS CBETA,
€CTEeCTBEHHasl PaJMOAKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOrO CIEKTpa
U3JTYYSHUS) 110 OTIMCAHUIO MX XapaKTePHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UYECKOE SBIICHHUE,

- pacro3HaBaTh  MPOSIBIICHHE  W3YYCHHbIX  (UBUYECKUX  SIBJICHUU B
OKpy)karomeM Mupe (B TOM 4Yuclie (U3NYCCKHE SIBICHUS B TPUPOJIE:
MPUJIUBBI U OTJIUBBI, IBUKeHUE TutaHeT COJIHEUHOU CUCTEMBI, pEaKTUBHOE
JIBUKEHHE KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB KHUBOTHBIMHU,
3eMJIETpsSICEHUE, CEMCMUYECKHE BOJIHBI, I[yHaMH, 3XO, IB€Ta Tel,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OUOIOTUYECKOE NEUCTBUE BHUAMMOTIO,
yIbTPaUONETOBOTO U PEHTTEHOBCKOTO M3JIyUYEHHM, €CTECTBEHHBIM
pPaIuOaKTUBHBIN ()OH, KOCMUYECKHE JIy4ud, PaJUOAKTUBHOE H3IyUYEHUE
MPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAJAMOAKTUBHBIX U3Iy4eHUN Ha
OpPraHW3M YeJIOBEKa), MPH 3TOM IEPEBOJUTH IMPAKTUYCCKYIO 3alady B
y4eOHYI0, BBIACIATh CYIICCTBEHHBIC CBOWCTBA (NMPHU3HAKH) (PU3NICCKUX
SIBJIEHUM,

- ONIUCHIBATh WM3YUYEHHbIC CBOMCTBA TEN U (PUBHYECKUE SIBJICHUS, UCIOIb3YS
¢usnyeckue BETUYHMHBI (CpeqHSAs W MTHOBCHHAs CKOPOCTh Tela IpH
HEPAaBHOMEPHOM JIBU)KEHHH, YCKOpPEHHE, TMepeMEIleHHe, IMyTbh, yrioBas
CKOPOCTh, CHJIa TpPEHHS, CHJIa YNPYrOCTH, CUJA TSDKECTH, YCKOpPEHUE
CBOOOJIHOTO TMAaJICHHsl, BEC TeJla, HUMIIYJIbC TeJla, HUMIIYJIbC CHIIBI,
MeXaHuueckass paboTa M MOIIHOCTh, MOTEHIUAJIbHAS DJHEPrus Tena,
MOAHSATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIUAIbHAS SHEPIUsl CXKaToU
NPYKUHBI, KUHETUYECKasi DSHEpPrus, IMOJHAas MeXaHU4YecKas DSHeprus,
MEPUOJ U YacToTa KoJeOaHUM, IJTMHA BOJHBI, TPOMKOCTb 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, IMOKAa3aTeib MPEIIOMIICHUS CPEbl), IPU OMUCAHUH
MPaBUWIBHO TPaKTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEIWYUH,
0003HaUYECHUSI W E€IUHULBI (U3UYECKUX BEJIMYUH, HAXOAUTH (OPMYJIBI,
CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JPYTMMH BEJIUYMHAMH,
CTPOUTH rpaUKU U3YUECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUUH;

- XapaKTepu30BaTh CBOMCTBa Ted, (U3UYECKHE SBICHHUS U MPOIECCHI,
UCIIONb3Yysl 3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMHUPHOTO TSATOTCHUS,
MNPUHIUIT CYNEPNO3UIMK CWJI, NPUHIUI OTHOCUTENIbHOCTH [amuies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MMITYJIbCA, 3aKOHBl OTPAXEHUS U
MPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiJOBOTO U MaCCOBOTO UUCEI



NP SIICPHBIX PEAKIUAX, TPHU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA W 3aIUCHIBATh €T0 MATEMATHIECKOE BRIPAKECHUE,

- O0BSICHATh (U3MYECKHE TPOIECCHl M CBOWCTBA TEJ, B TOM YHCJIC WU B
KOHTEKCTE CHUTYyaIluil MPAKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISITH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHICCKUX
aroB ¢ Omopod Ha 2—3 M3YyYCHHBIX CBOWCTBA (PU3WUECKUX SIBICHHIM,
(bU3UYECKNX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

- pemrath pacuéTHbIe 3a1aun (OMUparONIUecs Ha CUCTeMY U3 2—3 ypaBHEHUH),
WCIIOJIb3YsI 3aKOHBI U (DOPMYIIBI, CBS3BIBAIONINE (DU3UICCKUE BEITMUUHBI:
HAa OCHOBE aHaliM3a YCJIOBHUS 3aJaddl 3alHChIBaTh KPAaTKOE YCIIOBHE,
BBISIBIISITh HEIOCTAIONINE WU W30BITOYHBIE JAaHHBIC, BEIOMPATH 3aKOHBI U
bopMyIIEI, HEOOXOIUMBIE TSI PEIICHUS, TPOBOJIUTH PACUETHI U OIEHUBATH
PEATHCTUYHOCTH TIOTYYCHHOTO 3HAYCHUS (PH3NIECKON BEITUIHHBI;

- pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO pENIUTh TMPU  TIOMOIIU
(GU3UYECKNX METOJOB, WCIOJb3ys OMHCAHWUE WCCIICIOBAHUS, BBIICIATH
MpOBepseMOe TMPEANOIOKEHNE, OIICHUBATh TPABWIBHOCTh TOPSIKA
MPOBENCHUST  WCCIICNOBAaHUSA, JeJlaTh BBIBOJLI, HWHTEPIPETUPOBATH
pe3yNbTaThl HAOJFOICHUIA U OTIBITOB;

- IPOBOJIUTH OTIBITHI TIO HAOTIOEHUIO0 (DU3MUECKUX SBICHUHN WITN (QU3UICCKUX
CBOMCTB Ten (M3ydeHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
DHEPTUH, 3aBUCHUMOCTH IEpHOJa KOJeOAHUN NPYKUHHOTO MasSTHUKA OT
MacChl Tpy3a U KECTKOCTU TMPYKUHBI M HE3aBUCHUMOCTHh OT aMIUTHTY/IbI
MaJIbIX  KoyieOaHWM,  MOPSAMOJMHEMHOE  pachpoCTpaHEHHE  CBETa,
pa3nokeHne OeIoro CBeTa B CIEKTpP, M3YUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKajie U CBOWCTB M300pakeHUs MpeaMera B coOuparoiiein
JMH3E, HAOJIOJCHUE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB W3JIYUYCHUS):
CaMOCTOSITEILHO  CcOOMpaTh YCTAaHOBKY U3 H30BITOYHOrO Habopa
o0OpyZOBaHMS, OMHUCHIBATH XOJ OMBITAa W  €ro  Pe3yJIbTaThl,
(bopMyIHpPOBaTh BHIBOJIBI;

- IPOBOJIUTH TPU HEOOXOJAMMOCTH CEPHUIO TPSMBIX H3MEPEHHH, OMpeeIss
CpeqHee 3HAaYCHHE W3MepseMoil BelnuuuHbl ((DOKyCHOE paccTOsHUE
coOuparomeil JUH3bI), OOOCHOBBIBATH BBIOOP CHOCO0a HM3MEPEHUS
(M3MEPHUTEIIBHOIO PUOOopa);

- IPOBOJIUTHh ~ WCCIICJIOBAaHUE 3aBUCUMOCTEH  (DU3UYECKUX BEIUYHH C
UCIIOJIb30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCUMOCTH MyTH OT BPEMCHU
pU PaBHOYCKOPEHHOM JIBIDKCHWH 0O€3 HadaJbHOW CKOPOCTH, TEepHoja
KOJIeOaHMI MaTeMaTHYEeCKOTO0 MAasSTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yIiia OTPaXEHHUs CBETa OT yria MajeHUs W yria MPEJIOMJICHUS OT yIiia
NaJCHUSA). IUIAHUPOBATh HCCIICIOBAaHUE, CaMOCTOSTEILHO COOUpPAThH



YCTAHOBKY, (UKCUpOBaTh pPE3yJbTaThl MOJYYEHHOH 3aBUCHUMOCTH
(u3MUecKUX BEIUYMH B BHUJE TaOIUIl U TpaduKOB, AeIaTh BHIBOJBI IO
pe3yJbTaTaM HCCIIeI0BAHUS;

- TIPOBOJIMTh KOCBEHHBbIC W3MEpeHHsS (DHU3MUECKHX BEIWYMH (CpemHss
CKOPOCTh M YCKOpPEHHE Tela TMpU PABHOYCKOPEHHOM JIBHXKCHUH,
YCKOpPEHHE CBOOOJHOTO MaJieHHs], KECTKOCTh MNPYXKUHBI, KOADPUIUEHT
TPEHUSI CKOJBXKEHHUS, MeXaHWyeckass paboTa W MOIIHOCTb, 4YacTOTa H
nepuoj KojeOaHud MaTeMaTH4ecKOoro M MPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWJa COOHMparomeil  JIMH3BI, PaJHOaKTUBHBIN  (oH):
IJIAHUPOBATh M3MEPEHHs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U
BBITIOJTHATh U3MEPEHUS, CIeNysl MPEIJIOKEHHON UHCTPYKIUU, BHIYUCISTH
3HA4YE€HHUE BEJIMUMHBI U aHAIU3UPOBATH MOJIYUYEHHBIE PE3YIbTAThI C YUETOM
3aJJaHHOM MOTPEITHOCTH U3MEPECHU;

- cOOI0/IaTh MpaBUiia TEXHUKH O€30MaCHOCTH TMpHU paboTe ¢ 1abopaTOpHBIM
000py1I0BaHUEM;

- pa3nuyYaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (PU3MUECKUX MOJEIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJO, TOUECUYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHash MOJEelIb aToMa, HYKIOHHAas
MOJIEIb aTOMHOTO 51/Ipa;

- XapaKTepu30BaTh MPUHIMIOB  JEUCTBUS  HM3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONMOPOH Ha WX omucaHus (B TOM 4YHCIE:
CIUJOMETpP, JaTYUMKHU TOJOXKEHUS, PACCTOSHUA W YCKOPEHUs, pakera,
9XOJIOT, OYKH, TMepuckorn, ¢oToanmnapar, ONTUYECKUE CBETOBOBI,
CIICKTPOCKOII, JO3MMETp, Kamepa BuWiabCOHA), HCHOJIB3ysS 3HAHUA O
CBOMCTBax (u3MUeCKUX SBICHHMM U  HeoOXomuMmble (unyeckue
3aKOHOMEPHOCTH,

- ICTIOJIb30BaTh CXEMbl U CXEMATHYHbIE PUCYHKU H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTHMUECKUX MPOIIECCOB
IpU PEIICHUH Y4eOHO-TPAKTUYECKUX 3a7ad, ONTHUYECKUE CXEMBbI s
MOCTPOEHUS N300paKEHUN B TIJIOCKOM 3€pKajie U COOMparoIel JINH3E,

- IPUBOJIUTH IpUMEpPHI (HaXOAUTh HH(DOPMAIIHMIO O TPUMEPax) MPaKTHISCKOTO
UCIIOIb30BaHUSl (PU3NYECKUX 3HAHUU B TMOBCEAHEBHOW JKU3HU IS
oOecrieueHusi 0€30MACHOCTH TpU  OOpalleHuu ¢ [OpudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3J0pPOBbsI U COOJIOJCHUS
HOPM 3KOJIOTUYECKOTO TTOBEJICHUS B OKpY>Karolen cpee;

- OCYHIECTBIATh MOUCK UWH(MopManuu (U3UYECKOTO  COJACpPKaHHUS B
HNutepHere, caMocTOATENHHO (POPMYITUPYST TOMCKOBBIN 3aIIpOC, HAXOIUTh
MyTU OMNpPEIeNICHUs] JOCTOBEPHOCTH MOJYyYEHHON MH(OpMalMU HA OCHOBE
MMEIONIUXCS 3HAHUU U JOTOJHUTEIbHBIX UCTOYHUKOB;



- UCTIONIb30BaTh MPHU BBHIMOJHEHUH Y4E€OHBIX 3aJaHUN HAay4YHO-TOMYJISPHYIO
auTepatypy  (GU3MYECKOrOo  COJACpKaHHS, CIPaBOYHbIE MaTepualbl,
pecypcsl cetu HTepHeT, BiajeTh NpUéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus UHPOPMAIMU U3 OJHOU 3HAKOBOUM CUCTEMBI B IPYTYIO;

- co371aBaTb COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHpOpMalK U3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO COACPKAHUS,
MyOJIMYHO MPEJICTABIATh PE3yJIbTAaThl MPOEKTHOM MU UCCIIEI0BATEIHLCKON
NEATeNbHOCTH, MpPH 3TOM TPaMOTHO  KCIOJIb30BaTh  M3YYEHHBIN
MOHSATUMHBIA amnmapaT H3ydaemMoro paszena (U3UKA U COMPOBOXKIATH
BBICTYIUIEHUE TIpEe3CHTalMell C y4ETOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanuyectBo yacos DJIEKTPOHHbBIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (mu¢poBbIe)
Kontpoasbnbie | IlpakTuyeckue
n/n NPOrpamMmMbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pasznen 1. ®u3uka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MHUpPa
Bbub6mmoreka [JOK
11 Pusiica - Hayka 0 IpHPOAE 2 https://m.eds00.ru/7f416194
bubmoreka [JOK
12 DusriecKie BeMHHIbI 2 ! https://m.edso00.ru/7f416194
bu6mmoreka [JOK
1. E i 2 1
3 CTCCTBCHHOHAYUYHbBIM MCTO/] TO3HAHUA https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBeJIEHHS 0 CTPOEHHH BelllecTBA
bub6mmoreka [JOK
2.1 1
CTpocHue BelecTsa https://m.edso0.ru/7f416194
99 JIBM>KeHWE 1 B3aUMOJICCTBUE YaCTHI] 5 1 bubmuoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoreka [JOK
2. A 2
3 TPETATHBIC COCTOAHILL Bettectha https://m.edso00.ru/7f416194
Hroro no paszneny 5
Pasnen 3. /IBu:keHre H B3aUMO/IeiicTBHE TeJl
bu6mmoreka [JOK
A M
3 CXAMMHCCROC ABHACHHC 3 https://m.eds00.ru/7f416194




bu6mmoreka [JOK

32 Hnepui, Macea, MIOTHOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
3.3 Cra. Buer cnn 14 2 https://m.edso00.ru/7f416194
Hroro no pa3zneny 21
Pa3zpnen 4. JlaBiieHue TBEPABIX TeJl, *KMAKOCTEH U ra3oB
41 Hasnenue. Ilepenaua naBieHus TBEPABIMU 3 bubmuorexa LIOK
' TelaMU, )KUJIKOCTSIMH U razaMu https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 Jlasnesue xuKocTn S https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.3 Ammocheproe faBiieHue 6 https://m.edso0.ru/7f416194
44 JleficTBUE KUJIKOCTH U T'a3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HHUX TEJ0 https://m.edso00.ru/7f416194
Hroro no paszneny 21
Pa3zpnen 5. Pabora nu MomHoCTh. JHEprus
bubmmoreka [JOK
51 PaGoTa u mommoCTE 3 ! https://m.edso0.ru/7f416194
bubmoreka [JOK
5.2 Hpocrsie MexaHH3MEI > ! https://m.edso0.ru/7f416194
bubmoreka [JOK
5.3 Mexanuteckas sueprus 4 ! https://m.edso0.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68 12




8 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHUe pa3iesioB U TeM uudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (achp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. TensioBble AiBJIeHUS
N bubmoreka [JOK
11 CrpoeHue u CBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
Bbu6nuorexa [JOK
12 Tenossie npoueccer 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3gen 2. DyiekTpuyecKne H MATHUTHDBIE SIBJICHHUSI
51 DneKkTpudecKue 3apsibl. 3apsKEHHbBIE Tella 7 1 bubmmoreka [JOK
' U UX B3aWMOJICICTBHE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 ITocTOSIHHBIN NEKTPUUYECKUI TOK 20 1 7 https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
2:3 MarHuTHbIE sBACHiA 6 1 15 https://m.edsoo.ru/7f4181ce
Bbu6nuoreka [JOK
2.4 4
DCKTPOMATHHTHAS HHYKLHA https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 37
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 3 14.5




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (achp )
NMPOrpamMMbl Beero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJeHUsS
11 MexaHHUeCKOE ABMKEHUE U CIIOCOOBI €T0 10 1 Bu6nuoreka [JOK
' OIHCAHMS https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
: i 1
12 Baanvopetictene Teil 20 3 https://m.edsoo.ru/7f41a4a6
Bbu6nuorexa [JOK
: 1
13 3aKOHbI COXpaHeHHA 0 3 https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 40
Pasznen 2. Mexanundyeckue KoJieOaHUsI W BOJHbBI
bu6nuoreka [JOK
: 7
2.1 Mexanmeckue konebanns 3 https://m.edsoo.ru/7f41a4a6
Bbu6nuorexa [JOK
: . 1
22 MexaHH4CCKHE BOTHEI. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DyIeKTPOMAarHUTHOE MOJIe U YJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHuTHOE MOJe U 6 5 bubnmoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mo pazneny 6

Pasgea 4. CBeToBbI€e ABJIEHUSA




4.1 3aKOHBI pacpOCTPAHEHHUSI CBETA 6 2 bubmorexa [JOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
4.2 JIMH3BI U oNTHYECKHE TPHOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
4.3 Paznoxenue 6e10ro cBETa B CHEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pasnen 5. KBanTOBBIC sIBJICHUSI
Bu6nuoreka [JOK
5.1 Hcnyckanue v MOMIOLEHNUE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
52 (Tpoetiiie aTOMHOIO s1pa 0 1 https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
5.3 SAnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pa3gen 6. [loBTopuTebH0-00001AI0IMIT MOY/IbH
[ToBTOpenue u 0000IIEeHNE COAEPIKAHUS bubmuoreka [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27







IHOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJsbHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3YYeHH S

JIEeKTPOHHBIE
nudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®usuka — HayKa O IPUPOJE.
SABnenus npuponsl. Gusnyeckue
SIBJIICHUSA

Mexannueckue, TEIUIOBEIE,
3IEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BEITUUUHBI U UX
U3MepeHue

VYpok-uccnenoBanue "M3mepenue
TEeMIIEpaTypbl IPU MOMOLIU
KHUJKOCTHOTO TEPMOMETpA U JaTUUKa
TeMIeparypsl”

Kak ¢u3uka u apyrue ectecTBeHHbIE
HayKHU U3y4aroT IPUPOY.
EcrecTBeHHOHAay4YHBINM METOL
no3Hanus. Onucanue GU3NIECKUX
SIBJICHUH C IIOMOLIBbIO MOJEIIEH

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

VYpoxk-uccinenosanue "lIlpoBepka
TUIIOTE3bI: AAJTBHOCTH MOJIETA IApHKa,
MYIEHHOTO TOPU30HTAIBHO, TEM
Ooublie, yeM OOJIbIIIe BHICOTA ITyCKa"




Crpoenue BemiectBa. OMbITHI,

Bubmoreka [IOK

7 OKa3bIBAIOIINE JUCKPETHOE CTPOEHUE
A HWHe HeKp p https://m.edsoo.ru/ff09fe0a
BEIleCTBA
8 JIBM>KeHME YacTHIl BEIIeCTBa bubmotera [JOK
HBeI https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «ONbITHI MO
9 HAOJIOICHUIO TETIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHUS BELIECTBA
B3anMocBs3b MeXly CBOMCTBAMHU
BEIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX M X bubmmoreka [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
OcoOEHHOCTH arperaTHbIX COCTOSHUI
BOJBI
Mexanndueckoe IBUKCHHUE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
IBIDKEHUE
Bubmorexa [IOK
13 Cxopoctb. EAUHUIIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer nyTu 1 BpeMeHU ABIKCHUSI Bubmiorexa OK
Y p A https://m.edsoo.ru/ff0a0ae4
HNueprust. 3akoH HHEPLIUH.
15 Bsapro elfcTBUE TerKaK IpUYNHA Bubmiorexa OK
A p https://m.edsoo.ru/ff0a0c10
W3MCEHEHUS CKOPOCTH JIBIKEHUS Tell
16 [TImoTHOCTH BemiecTBa. PacueT Macchl u bubmmoreka [JOK
00beMa Teja Mo ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopnas pabota «OnpeneneHne




IJIOTHOCTHU TBEPAOIO TEIa»

Pemtenne 3agad mo teme "TI1oTHOCTE

Bubmmoreka [IOK

18
BemecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepuCcTUKa
19 B3auMojeicTus ten. Cuna
ynpyroctu. 3akoH ['yka
JlaGopatopnas pabora «H3yueHue
20 3aBUCHMOCTH PACTSKCHUS
(medopmariuu) Ipy>KUHBI OT
IIPUIIOKEHHON CUTIBI»
21 SIBnenune Tarorenus. Cuia TSKECTH
CBsi3b MEX]Iy CHIION TSKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmoreia HOK
e ' ., https://m.edsoo.ru/ff0al778
3a7a4 1o Teme 'Cuiia TSHKeCTH
93 Cuna TspKecTH Ha IpyruX IUIaHeTax. bu6moteka [JOK
®u3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0a1502
Bu6mmoreka [IOK
24 H3mepenue cuit. JIlmHaMoMer
P A P https://m.edsoo.ru/ff0al8cc
Bubmmoreka [IOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0a1778
CrnoxxeHue IBYX CHJI, HAIIPaBJICHHBIX
26 10 OJTHOM IIPSIMOit bubmoreia HOK
A . p ' https://m.edsoo.ru/ff0ala70
PaBHOpelicTBYIOIIASA CHIT
97 Perienue 3amad mo Teme
"PaBHoaeiicTBytomIas cui'
28 TpeHue ckonbKeHUs: U TPEHUE MOKOSI. bu6moteka [IOK

Tpenue B IpUpoOAE U TEXHUKE

https://m.edsoo.ru/ff0alb9c




JlaGopatopnas pabora «H3yueHue
3aBHCUMOCTH CHUJIBI TPEHHS

29 CKOJIBKEHUS OT CWIBI JABICHUSA U bubmorexa [IOK
https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
IIOBEPXHOCTEU»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJECUCTBYIOIIEH CHJIBI
Pemntenue 3agad mo remam. «Bec
31 tena», «I'padpuueckoe nzodpakeHue bu6moteka LIOK
cu», «Cunpl», «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
cuim
KonrponbHast pabota o Temam:
«Mexannueckoe IBUKeHHUE», «Macca,
32 IUIOTHOCTELY, «Bec Tena»,
«['padmueckoe nzodpakeHue CUI»,
«CHnpm»
33 JlaBnenne. CriocoObl yMEHBIIICHUS 1 bubmmoreka [JOK
YBEIWYEHUS TABJICHUSA https://m.edsoo.ru/ff0a20a6
aBJIEHHE ra3a. 3aBUCUMOCTD
34 I[a e asza oT o0bEMa bubmorexa [JOK
BJIEHUS T T 00BEMA,
A https://m.edso0.ru/ff0a2376
TEeMIepaTyphl
Ilepenaua maBieHus! TBEPABIMHA
35 € I; KHIIKOC pa3a 3ako bubmotera [JOK
TETAMU, KU TSIMH U Ta3aMU. H
A https://m.edsoo.ru/ff0a25b0
ITackansa
36 JlaBrieHue B )KUJIKOCTH U Ta3e, bubmmoreka [JOK
BBI3BAHHOE JCUCTBUEM CHIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau nmo reme «JlaBiaeHue B bubmmoreka [JOK

KUIKOCTH U Tra3e. 3axoH Ilackama»

https://m.edsoo.ru/ff0a2826




Bub6mmoreka [IOK

38 Coobmarommecs cocyp! https://m.edsoo.ru/ff0a2970
39 r . bubmmoreka [JOK
HAPABJITHCECKIH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [lopuHeBoi
JKUJKOCTHBIM HACOC
Atmocdepa 3emn. [Ipruunab
CYIIIECTBOBAHHS BO3IYIIHON 00OIOUKH
41 3yHl T]; pan H}; o Bubmuoreka [IOK
M. SABHCHMOCTE aTMOCQEPHOTO https://m.edsoo.ru/ff0a2b5a
JIABJICHUS OT BBICOTHI HAJl YPOBHEM
Mopst
Bubmmoreka [IOK
42 Bec Boznyxa. ATmocdepHoe naBieHue https://m.edsoo.ru/ff0azbsa
43 W3mepenune aTMoCcqepHOro 1aBIeHHUS. bu6moreka [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 BHCHMOCTS aTMOChep bu6moteka [IOK
JABIICHHA OT BHICOTRI HAl YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst
Bbapomertp-anepoua. AtmocdepHoe bu6moreka [IOK
45
JaBJICHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme "
AtmocepHoe naBieHue"
€HCTBHUE KUJKOCTH U ra3a Ha
47 JleficTare xun bubmmoreka [JOK
TTOTPYHEHHOT B HIX TETO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
J1ab 6ota «Omnpenenenue
aboparopHas pua T n}:) TIEJICHU : BiGmiorexa LIOK
48 BBITAJIKMBAIOIICH CHITBI, ICUCTBYIOIICH

Ha TCJIO, MOIPpy>KCHHOC B ) XUIAKOCTbH»

https://m.edsoo.ru/ff0a33fc




49

JlaGopatopHas paboTa 1o Teme
«HccnenoBanme 3aBHCUMOCTH Beca
TeNa B BOJE OT 00bEMaA MOTPYyKEHHOM
B KHJIKOCTh YaCTH TeJa»

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

50

IInaBanue Ten

Bubmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGoparophas pabota
"KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYUPOBAHUE JOJKU U
ornpeaeneHue e€ rpy30noabEMHOCTH "

52

Pemenne 3anau o remam: «llnaBanue
cynoB. Bo3ayxornaBanue»,
«/laBiileHHE TBEPIBIX TEI, )KUIKOCTEN
U ra3oB»

Bbub6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonrtponsHas pabota o teme
«/laBiIleHHE TBEPIBIX TEIN, )KUIKOCTEN
u ra3oB»/Bcepoccuiickast
poBepoyYHasi paboTa MpH MPOBEACHUU
C UCIIOJIB30BAaHUEM KOMIIBIOTEpA

54

Mexanndeckasi pabora

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

55

MormHocTs. EquHUIBI MOIITHOCTH

Bub6mmoteka [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenoBanue "Pacuér
MOIIHOCTH, pa3BUBAEMOU IIPU
noabEMeE 1o JiecTHUIE"

57

IIpoctele MexaHu3Mbl. Poryar.
PaBHOBECHE cuit Ha ppIuare




58

Poruaru B TexHuKe, OBITY U IPUPOJIE.
JlaGoparopHas pabota
«HccnenoBanue ycloBHil paBHOBECHS
pbluara»

0.5

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

59

Pemenue 3amau mo teme «Y CIOBUSI
paBHOBECHS pblUara»

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

60

KoaddurmenT noneznoro neicTaus
MexanusMma. Jlabopatopnas padora
«M3mepenne KIIJ[ HakinoHHOMI
TUIOCKOCTU»

0.5

61

Pemenue 3amau mo treme "Padora,
MottHocTh, KITJT"

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

62

Mexanunueckast SHEPIHUsl.
Kunernyeckas 1 noTeHManbHas
JHEPrus

Bubmmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUU

Bbu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIEPUMEHT IO TEME
"DKCIEpUMEHTAILHOE OIIPEAETICHHUE
W3MEHEHUS KHHETUYECKON U
MOTEHIMAJILHON SHEPTUU TIPU
CKaTbIBAaHUH TeJIa N0 HAKJIOHHON
MJIOCKOCTH'

65

KonrponsHas pabota o teme
«PaboTa 1 MOII[HOCTG.
Oueprusi»/Beepoccuiickas
IpoBEpoYHasi paboTa MpH MPOBEACHUU
Ha OyMa)XHOM HOCHUTEe




66

PesepBHrIit ypok. Pabora ¢ TekcTamu
o Teme '"MexaHuuyeckoe ABUKeHue"

Bubmmoteka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHrIit ypok. Pabota ¢ TekcTamu
o Teme "'JlaBrnenue TBEPABIX Te,
KUIKOCTEH U ra3oB”

Bubmmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrIit ypok. Pabora ¢ TekcTamu
o Teme "PaboTta. MOMIHOCTb.
OHneprus”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12




8 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nupposbie
Tema ypoka Kontpoabnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypchl
OCHOBHbBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KWHETUYECKON TEOPUU U UX OTNBITHHIE 1 bubmoreia HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, JKUJIKOTO U 1 Bubmmorexa [IOK
ra3000pa3HOro COCTOSIHUH BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEeHUE CBOWMCTB TBEPAOTO,
4 KHUJIKOTO U Ta3000pa3HOr0 COCTOSTHUIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKON TEOpUU
Bubmmoreka [IOK
5} Kpucrannuueckue u amop@Hsie Tena 1
P Pd https://m.edsoo.ru/ff0a5800
6 CmaurBaHue U KallWJUISIPHOCTb. 1 bubmmoreka [JOK
IToBepXHOCTHOE HATsKEHUE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIMpEHNE U CoKaTUE 1 bubmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETIOBOTO JTBUKEHUS 1
YaCTHUII
9 Buytpennsist sneprust. CriocoOs! 1 bu6moreka [IOK
VU3MEHEHUs BHYTPEHHEN SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tenonepenaun 1 bubmmoreka [JOK




https://m.edsoo.ru/ff0a6412

VYpoxk-konpepenius "Ilpakruyeckoe
HCIIOJIb30BAHNE TETIOBBIX CBOWCTB

Bubmoreka [IOK

11
BELIECTB U MAaTEPUAIIOB B LETAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepexenus”

12 KonuuectBo TennoTsl. Y nenbHas bubmmoreka [JOK
TEIUIOEMKOCTD https://m.edso0.ru/ff0a6976

13 VYpaBHEHHE TEIIOBOTO OaaHca. bubnmoreka [JOK
Temoo0MeH U TEII0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JlaGopatopHas pabora "HccnenoBanue

14 SBJICHHSI TEIUIOOOMEHA MPU bu6morteka [IOK
CMEILIMBAaHUM XOJOAHOU U ropsue https://m.edsoo.ru/ff0a6a98
BOJBI"
PacueT xonmuecTBa TEIUIOTHI,

15 HE00XOIMMOT0 Il HarpeBaHus Teja u
BBIJICIISIEMOTO UM TP OXJIAXKICHUN

16 JlaGopatopnas pabota "Onpenenenue bu6moreka [IOK
yAEIbHOMN TEMJI0EMKOCTH BellecTBa ' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOmMBa. Y IejbHas TeIaoTa bubmmoreka [[OK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue u oTBEpACBaHUE

18 KPUCTATNYECKUX TeN. Y IeibHas bubmorera LIOK

P ' https://m.edsoo.ru/ff0a71d2

TEIUIOTA TUIaBJICHUS

19 JlaGopatopnas pabota "Onpenenenue bu6moreka [JOK
yAEIbHON TEIJIOTHI TUIaBICHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3zoBaHue U KOHJCHCAIHS. bu6moteka [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c




21

Kunenwue. Y nenbHas Temiora
napooOpa3oBaHMs U KOHICHCALIUH.
3aBUCHMOCTB TEMITEPATYPbl KUTICHHS
OT aTMOC(EpPHOT0 JaBJICHHS

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

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OnpenencHue
OTHOCHUTEJIbHOM BJIAKHOCTH BO3/ayXxa'

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

23

Pemienne 3a/la4 Ha ONIPCACIICHUC
BJIAJKHOCTH BO31yXa

24

[TpuHIUTIBL PaOOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBUraTens BHYTPEHHETO CrOpaHuUs

25

KIIJI TernmoBoro ABUraTes.
TernoBble JBUTATENH U 3alTATA
OKpY>Karolle cpeasbl

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

26

3aKOH COXpaHEHUS U NPEBpAILEHUs
SHEPIUM B TEIIOBBIX NPOLIECCAX

27

[ToarotroBka K KOHTPOJILHOU paboTe
o teme "TensoBkIe IBJICHHUS.
N3meHeHune arperaTHeIX COCTOSHUI
BelecTna”

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

28

KonrponsHas pabota o teme
"TenuoBble sBieHus. Mi3MeHeHne
arperaTHbIX COCTOSTHUM BellecTBa”

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

29

Onexrpusanus Tein. J[Ba poaa
ANIEKTPUYECKUX 3apsI0B

30

VYpok-uccienoBanue ' IIeKTpU3aLUL
TeJl UHIYKIUEH U IIPU




CONPUKOCHOBEHUU"

B3aumopencTeue 3apsoKeHHBIX TEIL.

Bbubmoteka [IOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpspkeHHOCTD 3JIEKTPUUECKOT0 bu6moteka [IOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8ala
JIEKTPUYECKUX I1OJIEN
Hocurenu snekTpudeckux 3apsaoB.
33 OneMeHTapHbIi 3apsa. CTpoeHne
aToma
34 IIpoBOAHMKY M TUIEKTPUKU. 3aKOH bu6moteka [IOK
COXpaHEHUS DIEKTPUYECKOIO 3apsa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHEHUE Bubmmorexa [IOK
CBOMCTB DJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTpUUECKUH TOK, YCIOBHUS €TI0
36 cyuiecTBoBaHus. VICTOUHUKH bubmorexa [IOK
Y ' https://m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JlecTBUS 3JIEKTPUYECKOTO TOKa bubmotera [JOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccinenosanue " Jlelicreue
38 AJIEKTPUYECKOTO OISl Ha IPOBOJHUKH 1
U AUDJIEKTPUKHA
39 DNEeKTPUYECKUN TOK B METaILJIaX, bubmmoreka [JOK
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1erb U e€ COCTaBHbIe
4acTu
bu6moteka [JOK
41 Cuuna Toka. JlaboparopHas pabota 0.5 i

https://m.edsoo.ru/ff0a8bd6




"N3mepeHue U peryaupoBaHUE CHUIIbI
TOKa"

DJEeKTPUUECKOE HANpPSIKEHHUE.
Bonbrmerp. JIabopaTopHas pabora

Bu6mmoreka [IOK

42 0.5
"U3MepeHue u peryinpoBaHue https://m.edsoo.ru/ff0a9el4
HaIpsHKeHus"
43 CornpoTuBieHrE NPOBOJHUKA. bubnmoreka [[OK
VY nenbHOe CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabota "3aBUCHMOCTH
44 AIEKTPUUECKOTO COMPOTUBIICHUS 1 bubnmoreka [JOK
MPOBOAHUKA OT €r0 IJIWHBI, IUIOLIAAN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs1 U MaTepuaa’
3aBUCUMOCTb CHJIbI TOKA OT
45 HanpsikeHus. 3akoH Oma Uit yyacTka bubmorera LIOK
P ' ALY https://m.edsoo.ru/ff0aad4a
LETH
JlaGopatopHas pabora "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, UIYIIETO
46 gyepe3 pe3UcTop, OT CONMPOTUBIICHHUS 1 bubmorera LIOK
Pe3 b P P https://m.edsoo.ru/ff0aa04e
pe3UCTOpa M HAMPSHKEHHS Ha
pesuctope”
47 [TocnenoBarenpbHOE U apaieIbHOE
COCIMHEHMSI IIPOBOTHUKOB
JlaGopatopHas pabora "IIpoBepka
48 IIPaBUJIA CIOKECHUS HANPSHKEHUI IIPH 1 bu6bmotexa LIOK
[IOCIEA0BATEIBHOM COCAUHEHUN IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
49 JlaGopatopnas pabora "TIpoBepka 1 bu6moteka [IOK

npaBujia 1Jisd CUJIbl TOKA IIPpU

https://m.edsoo.ru/ff0aadle




napauijiCJIbHOM COCAUHCHUN
pe3uctopos”

Pemenue 3aga4 Ha npuMEHeHUE

Bubmoreka [IOK

50 3akoHa OMa [1j1g pa3iIndHOro
LD https://m.edsoo.ru/ff0aaf8a
COCIMHEHMSI IIPOBOTHUKOB
51 PaboTa 1 MOIIHOCTH 3JIEKTPUUECKOTO bubnmoreka [[OK
ToKa. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopatopnas pabota "Onpenenenue
52 a0O0TBI M MOIIIHOCTH 3JIEKTPHUYCCKOTO Bubmiorexa OK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DJeKTpUUYECKUE TENH | MOTPEONTETN
53 3JICKTPUYECKON IHEPIHU B OBIT Eubmiorexa OK
p P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3aMbikanue
[ToaroroBka K KOHTPOJILHOU paboTe
10 TeMe "DIEKTPUUIECKUE 3apsilibl.
54 3apsKeHHbBIE TeNa U UX Bubmuorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoeiicTBUs. [10CTOSHHBIN
NIEKTPUYECKUM TOK"
KonrponsHas pabota o teme
"DnexTpuuecKue 3apsaabl.
3apsiKEHHBIE TENa U UX
55 B3anmoieiictBus. IlocTosTHHEBIN bubmorexa [IOK
s L . https://m.edsoo.ru/ff0abea8
anexTpuyeckuii Tok"/Beepoccuiickas
poBepouHasi paboTa Mpu MPOBEJACHUN
C UCTIOh30BaHUEM KOMITHIOTEPA
56 [TocTossHHBIE MATHUTHI, HX
B3aUMO/JIcHiCTBHE
o7 VYpok-uccnenoBanue "M3yyenue bubnmoreka [[OK




HOJIEW TIOCTOSHHBIX MAarHuToB"

https://m.edsoo.ru/ff0ac3d0

58

MarautHoe noyie. MaraHuTHOE 1oJie
3eMiId U ero 3HaUYEHHE UIS KU3HA Ha
3emie

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

59

OmneIT OpcTena. MarauTtHoe 1mosie
AJIEKTPUYECKOro TOKa MaruutHoe
I10JI€ KaTyIIKH C TOKOM

Bubmmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

IIpuMeHeHne IEKTPOMarHuToB B
texHuke. JlaboparopHas pabota
"N3yuenue neicTBUsI MAarHUTHOTO
I10JI1 HAa IPOBOJIHUK C TOKOM"

0.5

Bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IIOCTOSIHHOIO
Toka. Mcnons3oBanue
AJIEKTPOJIBUraTeNIed B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHas pabota
"KoHcTpyupoBaHue u u3ydyeHue
paloThI 31eKTpoABUTaTENA"

Bubmmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbiTel @apazes. 3akoH
3JEKTPOMArHUTHON UHIYKIIUH.
[IpaBuno Jlenna

63

Onextporenepatop. CriocoOsl
MIOJIyYEHUS IIIEKTPUUECKOU SHEPTUH.
DNEKTPOCTAHIINH Ha BO3OOHOBIISIEMBIX
HUCTOYHHKAX SHCPTHUU

64

[ToarotroBka K KOHTPOJILHOU paboTe
10 TeMe "DIEKTPUUYECKUE U
MAarHUTHBIE SIBICHUS"




KonrponsHas pabota o teme
"JJIeKTpUUECKHE U MarHUTHbBIE

. bubmmoreka [JOK
"/B 1
05 apierns”/Beepoceutickas https://m.edsoo.ru/ff0acb14
poBepouHasi paboTa Mpu MPOBEJACHUN
Ha OyMa)XHOM HOCHTEe
PezepsHblii ypok. Pabota ¢ Tekctamu bu6moreka [IOK
66 " " 1
1o teMe ''TenaoBbie SIBICHUS https://m.edsoo.ru/ff0accbe
PesepBHrIit ypok. Pabota ¢ TekcTamu
67 o Teme "'TlocTosHHBII 1 bubmotera [JOK
. . https://m.edsoo.ru/ff0acdc6
ANEKTPUUECKHUI TOK
68 PesepsHblit ypok. Pabota ¢ Tekctamu 1
1o Teme 'MarHuTHbIC IBJICHHS "
OBILIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOTPAMME




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3y4eHusi | oOpa3oBaTeJbHbIE
padoThI padoThI
pecypcsl

1 MexaHn4eckoe IBUKECHUE. 1
MarepuaibHas TOUKa

9 Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOT'O JABMKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpAMOIMHENHOE bubmuorexa [IOK

3 1
JIBHOKCHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE npssMOIMHEHHOE

4 nBuxkeHue. CpeHsiss U MTHOBEHHas 1
CKOpPOCTb

5 [IpsimonuHENTHOE PaBHOYCKOPEHHOE 1 bubmuorexa [IOK
JIBHKEHUE. Y CKOPEHHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JBHYKCHHSI. 1
I'padux ckopocTu
JlaGopatopnas pabota "Onpenenenue

7 YCKOPEHHUS TeJa Mpu 1 1 bubnmoreka [JOK
PaBHOYCKOPEHHOM JBWXKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH'

8 CBobogHOe nagenue ten. OnbITsl 1
lanunes

9 PaBHOMEpHOE ABHKEHHUE TIO 1 bubmuorexa [IOK
okpy»kHocTH. Ilepron u yacrora https://m.edsoo.ru/ff0ael76




oOparenus. JluneiiHas u yriaosas

CKOpPOCTH
10 LleHTpOCTpEMUTENBHOE YCKOPEHUE
1 Ilepsslii 3akoH HeroToHa. BexTop bubmuorexa [IOK
CHUJIBbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HetoToHa. bubmuorexa LIOK
PaBHOpelicTBYIOIIAA crta https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproToHa. bubmuorexa [IOK
Cyneprnio3unus cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHEHUE bu6mmoreka [JOK
3aK0HOB Hpr0TOHA https://m.edsoo.ru/ff0aeb6c
Bbubmmoreka [JOK
15 Cuna yupyrocti. 3akon Iyka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no reme «Cuna
yIPYTOCTU»
17 JlaGopatopHas pabota «OnpeneneHue bubmuorexa [IOK
YKECTKOCTH MPYKUHBID» https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cina Tpertis https://m.edsoo.ru/ff0af738
19 Pemenune 3agau mo teme «Cuna bu6mmoreka [JOK
TPEHU» https://m.edsoo.ru/ff0afa26
20 JlaGopatophas pabota "Onpenenenue bubmuoreka [IOK
KO3 pUIIMEeHTa TPEHUS CKOIBKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3anau no teme "3aKoHbI
21 Hetorona. Cuna ynpyroctu. Cuna bubmmorexa [IOK
" yupyT ' https://m.edsoo.ru/ff0afb8e
TpEeHUs
22 Cuna TAXKeCTH U 3aKOH BCEMUPHOT'0 bubmuorexa LIOK




TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
HaacHus

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenius "JIBrkeHue Teit

23 BOKPYT T'PaBUTAL[MOHHOIO LIEHTpa
(Conneunast cuctema). ["amakTuku"
Pemenue 3agau no reme "'Cuna
24 Kec 3aKOH BCE oro bubmorera [JOK
TSOKECTH U H BCEMUPHOT
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
o5 IlepBas kocMHuecKas CKOPOCTb. bubmuorexa LIOK
HesecomMocTtb u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepualbHOW TOYKHU.
AOGComOTHO TBEPAOE TEIIO.
26 PaBHOBecue TBEpAOIO TENA C bubmmorexa LHOK
. P https://m.edsoo.ru/ffOafe36
3aKpETIEHHOW OChIO BpAI[CHUSL.
MowmeHnT cuinsl. LleHTp TsKECTH
PaBHOBecue maTepualbHOW TOYKHU.
AOGcomoTHO TBEPAOE TEIIO.
27 PaBHOBecue TBEpAOIO TENA C
3aKPEIUIEHHON OCBIO BPALCHUS.
MowmeHnT cuinsl. LleHTp TsKECTH
28 Pemenue 3aga4 mo teme "'MoOMEHT bu6mmoreka [JOK
cwibl. LleHTp TsbxecTH" https://m.edsoo.ru/ffob02b4
[ToaroroBka K KOHTPOILHOU paboTe MO
29 TeMe "'MexaHn4ecKoe IBUKEHHE bubmorera [JOK
. . ' https://m.edsoo.ru/ff0b0408
B3anmopeicteue ten
KonrponsHas pabota o teme
" bu6mmoreka [JOK
30 MexaHndecKkoe TBUKEHUE.

B3aumoneiictBue tea”

https://m.edsoo.ru/ffOb06ec




Nmnynbsce Tena. Umnyinbe cuiibl. 3aKoH

31 COXpaHEHUS UMITYJIbCa. YTIPYTroe U bubmorexa HOK
p y o pyT https://m.edsoo.ru/ffob07fa
HEYIPYroe B3auMOJICHCTBUE
Pemenue 3anau no reme "3akoH bubmuoreka [IOK
32 N
COXpaHECHUS UMITyJIbCa https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koH(pepenius "PeakTuBHOE
JBUKEHUE B IPUPOJE U TEXHUKE"
bu6mmoreka [JOK
34 MexaHnndeckasi paboTa U MOIITHOCTb https://m.edsoo.ru/f0b0a84
35 Pabota cHIIBI TSKECTH, CHIIBI bu6mmoreka [JOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «OnpeneneHue
36 paboThI CUJIBI TPEHHS MIPH
PaBHOMEPHOM JIBM)KCHUH TeJIa MO
TOPU30HTAIBHON TOBEPXHOCTH»
37 CBs3b 9HEPTUH U paOOTHI.
ITorenumanbHas SHEprus
Kunerunueckas sneprus. Teopema o bubnmoreka [JOK
38 .
KHUHETUYECKON SHEPruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMS SHEPTUHU B
MeXaHUKe
40 JlaGopatopnas pabota «H3yueHue bubmuorexa [IOK
3aKOHA COXPaHEHHUs YHEPIUU» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHOE IBHKCHHE U €TO bubmmoreka [JOK
XapaKTepUCTUKHU https://m.edso0.ru/ff0b1858
42 3aryxaromue KoiaeOaHusl. bubnmoreka [JOK

Breinyxaennsie koneOanus. Pesonanc

https://m.edsoo.ru/ffOb20f0




43

MareMaTH4eCKUN U NPy KUHHBINA
MasiTHUKU

44

VYpok-uccienoBanrue «3aBUCUMOCTb
nepuoja KoaebaHui OT KECTKOCTH
MPY>KUHBL 1 MAcCHL Ipy3a»

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

45

IIpeBparienue 3Hepruu npu
MEXAaHUYECKUX KOJIECOaHUIX

46

JlaGopatophas pabota «OnpeneneHue
YacTOTHI U IepuoJa KojeOaHui
NPY>KMHHOTO MasiTHUKa»

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

47

JlaGopatopHas pabota «IIpoBepka
HE3aBUCHUMOCTH NIepro/ia KoJaeOaHmi
rpy3a, MOJBEIIEHHOr0 K HUTH, OT
Macchl Tpy3a»

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

48

Mexaunuyeckue BoaHbI. CBOWCTBA
MEXaHU4eCKHX BOJIH. [IpogonbHbIE U
MIOIEPEYHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koH(pepenus "MexaHHueCKHe
BOJIHBI B TBEPJIOM TEIIE.
CelicMmuueckue BOJIHBI"

50

3Byk. PacipocTpanenue u oTpaxeHue
3ByKa

o1

Ypoxk-uccnenoanue ""HabmoneHue
3aBUCHMOCTH BBICOTHI 3BYKa OT
YaCTOTHI

52

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pE30HaHC

53

Ypok-koH(pepeHmus 'Y IbTpa3ByK U

Bbubmmoreka [JOK




UH}Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ffOb23ca

[ToaroroBka K KOHTPOJILHOU paboTe MO

94 TeMme ""3aKOHBI COXpaHEHUS bubmorexa HOK
P ' . https://m.eds00.ru/ffob25f0
MexaHnuyeckue KoineOaHust ¥ BOJTHBI
KonrponsHas pabota o teme
55 "3akoHbI coOXpaHeHus. MexaHndeckue
KoJIeOaHus ¥ BOJHBI'
56 DneKTpOMarHuTHOE IoJIe. bubnmoreka [JOK
ONEKTPOMarHUTHHIE BOJHBI https://m.edsoo.ru/ffOb2abe
S7 CBoJiCTBa RIIEKTPOMArHUTHBIX BOJIH
Ypoxk-koupepennus "Mlkana
58 AJIEKTPOMATrHUTHBIX BOJIH. bubmuorexa LIOK
Hcnonbs3oBaHue 3J€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JUIsl COTOBOM CBSI3H"
VYpok-uccinenosanue "M3yuenue
. bubmuoreka [JOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
N https://m.edsoo.ru/ff0b2c6¢
MOMOIIIBbI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1a4 Ha onpezieneHne
60 4acTOTHI U JJIMHBI 3JIEKTPOMArHUTHOU
BOJIHBI
DJeKTpOMarHuTHas MPUPOJIa CBETA.
61 Cko OIZTB cBeTa Bongosme CBOICTBa bubmorexa LIOK
p ' https://m.eds00.ru/ff0b31d0
CBeTa
Hcrounvku ceera. [IpsmonunenHoe
62 acTpoCTpaHEHHE CBETa. 3aTMEHHS bubmzorexa LIOK
pactpocTp ' https://m.edso00.ru/ff0b3658
Connua u Jlynsl
63 3aKOH OTpa)KE€HUs CBETa. 3epKaja. bubnmoreka [JOK

Pemenue 3aga4 Ha npuMeHeHUE

https://m.edsoo.ru/ffOb38c4




3dKOHa OTpaXCHUS CBCTA

[Ipenominenue cera. 3akoH

bu6mmoreka [JOK

64
[IPEIOMIICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpPEHHEE OTPAKECHHE CBETA.
65 Hcnonb30BaHme MOTHOTO BHYTPEHHETO bubmorexa HOK
TP https://m.edsoo.ru/ffOb3c5c
OTpaKCHUS B ONTHYECKUX CBETOBOJAX
JlaGopatopnas pabora "HccnenoBanue
66 3aBUCHMOCTH YTJIa TPEIIOMIICHUS
CBETOBOTIO JIy4a OT yIJia MaJCHUs Ha
rpaHulLe 'BO3yX-CTEKJIO "
VYpoxk-koHpepenuus "VcnonaszoBanue
67 MIOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b
Bbub6mmoreka [JOK
68 Jlun3zel. OnTudeckas CUiia JTMH3BI
https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [JOK
69 [Toctpoenue n300pa>keHUN B JIMH3AX
P P https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue
70 ok I(?HorI()) acIc)TO;IHI/IH u OFI)ITI/IHCCKOfl bubmorexa LIOK
Y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIIEH JTHH3bI
71 Ypok-koHpepermus "OnTudeckue bubnmoreka [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ff0cOare
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [JOK
P https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepenius "Jledexrs
3penus. Kak coxpanuts 3penue”
74 PasnoxxeHue Genoro cBeTa B CIIEKT. bubnmoreka [JOK

Onrbitel Hetorona. Cnoxenue

https://m.edsoo.ru/ffOcOf4c




CIICKTPAJIbHBIX IIBETOB. I[chepcml
CBC€Ta

JlaGopatopnas pabota "OnbITh IO
Pa3IoKEeHUI0 OENIOro CBETa B CHEKTP U

75 BOCIIPUSTHUIO IIBETA IPEIMETOB TIPU UX bubmorexa HOK
P 5 peit P https://m.edsoo.ru/ff0c0e2a
HAOJIOICHUH Yepe3 I[BETOBHIE
bubTphr"
VYpok-npakTukym "BonHoBbIE
76 CBOMCTBA CBETA. IUCTIEPCHS,
uHTephepeHys u qudpaxus’”
77 OmnsiTel Pezepdopaa u mranerapHas bubnmoreka [JOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Mozens aroma bopa
Hcnyckanue 1 MOTJIONIEHUE CBETA
79 atromoM. KBanThl. JIuHeidarsie bubmorexa HOK
' ' https://m.edsoo.ru/ff0c144c
CIIEKTPbI
80 Ypoxk-npaktrkym "HabmoneHne bubnmoreka [JOK
CIEKTPOB UCITyCKaHUS https://m.edsoo0.ru/ff0c1550
81 PaaroakTUBHOCTD U €€ BUIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro siipa. Hyknonnas bubnmoreka [JOK
MOJIC]Ib https://m.edsoo.ru/ff0c18ac
83 PannoaxkTuBHbBIE TPEBPALLICHMUSI. bubmuorexa [IOK
N3oTomnsl https://m.edsoo.ru/ffOclald
Pemenue 3aga4 mo Teme: Bbu6mmoreka [JOK
84 " "
PannoaktuBHBIE TpEBpALLEHUS https://m.edsoo.ru/ffOclb4a
85 [lepuon nmomypacmnana




VYpoxk-koH(pepenus "PaanoakTuBHbIE

86 U3ITyYeHUs B IPUPOJIC, MEAUIIMHE bubmmorexa [JOK
Y . PHPOJE, MEMHALHRE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SAnepHblie peakuuu. 3aKOHbBI
87 COX paHeHII;I 3apsI0BOT'0 U MAaCCOBOTO bubmmorexa [JOK
P PAA https://m.edsoo.ru/ff0c1c58
qrcen
OHeprus cBs3M aTOMHBIX sep. CBA3b bubmuorexa [IOK
88
MacChl U DHEPTUU https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no teme "SAnepHeie
peakuuu’
Peakiuu cunTe3a u ejaeHus saep. bu6mmoreka [JOK
90 N
Ucrounuku sueprun CosHia U 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepennus A nepHas
91 sHepreTuka. Jlencrus
PaaMOaKTUBHBIX M3ITy4YCHUN Ha KUBBIE
OpraHU3MBbI"
[ToaroroBka Kk KOHTPOILHOU paboTe MO
TeMe ''DIIEKTPOMArHUTHOE MOJIE. bubnuorexa LIOK
92
DNEKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBantoBsie siBeHus"
KonrponsHas pabota o teme
93 "DneKTpOMarHUTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanrtoBsie siBeHus"
[ToBTOpeHue, 06001IICeHNE.
94 JlaboparopHbie pabOTHI 1O KypC bubmmorexa [IOK
" patop N P N ypey https://m.edsoo.ru/ff0c245a
Bzanmopeicteue ten
95 [ToBTOpenue, 0600meHne. Pemmenne bubnmoreka [JOK




pacUeTHBIX ¥ KaYeCTBEHHBIX 33]1a4 110
teme "'TensoBbie MPOLECChl”

https://m.edsoo.ru/ff0c2572

[ToBTropenue, o6o0meHue. Penienne

96 ACUETHBIX ¥ KAYECTBEHHBIX 33124 110 1 bubmorexa LIOK
P . A o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBEIX JBUTATEIICH
[ToBTopenue, o6o0eHue. Penienne
97 N @ e 1 bubmuoreka [JOK
P qu,THHX 11 KGACCTBEHHBIX 3 ﬁ[ e https://m.edsoo.ru/ff0c2b30
teme "KII/[ anekTpoycTaHOBOK
[ToBTOpeHnue, 0600IIEeHNE.
98 JlaboparopHbie pabOTHI IO KypC 1 1 bubmmorexa [JOK
patop P . YPey https://m.edsoo.ru/ff0c2c52
"CBETOBBIE SIBJICHUS
[ToBTropenue, 06o0menue. Pabora ¢
99 TEeKCTaMU 10 TeMe '"3aKOHBI 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHCHHUS B MEXaHHKE
[ToBTropenue, 06o0menue. Pabora ¢
100 Tekctamu 1o Teme "'Konebanus u 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 06o0menue. Pabora ¢
101 TeKcTamu 1o Teme 'CBETOBbIE 1 bubmmorexa [JOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 06o0menue. Padora ¢
102 TEeKCTaMu 1o Teme 'KBaHTOBas u 1
sanepHast pusnka”
OBUIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBS3BATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

METOIANYECKHUE MATEPHUAJIBI JISA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






