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MNOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH U TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanus yueoHoro npeamera « Pu3ukay.

ConmepxaHue mnporpamMmbl 10 (PU3MKE HANPaBIEHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHu3aldi0 HU3YYEHMs
¢bu3MKN Ha AEATETHbHOCTHOM OcHOBe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpEeIMETHBIM pe3yJIbTaTaM 00Yy4eHHUs], a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpeajaraeT NpuMepHyI0 MOCIeq0BaTEIbHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa ¢ UENIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueil MporpaMMBbI 10 Y4eOHOMY MTPEIMETY.

®dusuka sABISETCI  CUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
U SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeNoCTaBsieT HauOoJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4dHOTOo METOoJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe Y 00yJaronnxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpeNIoyiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSCHSTH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIB30BaThb  HAy4yHBIE
JI0Ka3aTeNNbCTBA JUIs TOTY4ESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHoOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcra npocsemienus Poccuiickoit @enepannu (MpoToKoJI OT 3
nekaopst 2019 r. Ne TTIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOYdYaloOmUXCS K HAydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMHpOBaHHE HAy4YHOTO MHPOBO33PEHHs Kak pe3ylbTaTa H3yYeHHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHON JCATEILHOCTH, CBI3aHHOW ¢ (PM3UKOM, IMOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IieJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHue 3HAHUM O  JAUCKPETHOM CTPOCHUU  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOPMAIME PU3NUECKOTO COIAEPIKAHMS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeATeILHOCTH, CBI3aHHBIMU
C (GUBNKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAyKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeZEN0), B 8
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 kinacce — 102 ygaca (3 yaca B HEJENIO).

[Ipennaraemeplii B mporpaMMe no (u3MKe MepedyeHb JabopaTopHbIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS



7a00paTopHbIX PabOT W OMBITOB C YYETOM HMHAMBHAYAJIbHBIX OCOOCHHOCTEH
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBineHus npuponabl. PU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. PuznyecKue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue temmeparypbl NpU MNOMOIIMA KHIKOCTHOTO TEPMOMETpA U
JATYMKA TEMITEPATYpHI.

6. IIpoBeneHue uccienoBaHus MO NPOBEPKE TMIIOTE3BI: JAJIBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BellecTBa: aTOMbl W MOJEKYJNbl, HX pasmepsl. OmbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBmxkenue, nauddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO BUKEHHS.



2. Habmonenue muddysun.
3. HabGmiomenue  siBmeHWi,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUH. B3amMmopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cuita Kak XapakTepUCTHKa B3auMoAeucTBHs Tesl. Chiia ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonencTByromas cuil. Cuila TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHue B IpUpOIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSIMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHUs HHEPLUU.
4. HalOnroneHue U3MEHEHUs] CKOPOCTH MIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEJL.
6. CrnoxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJNEKTPUUECKOT0 aBTOMOOMIIS U TaK JaJiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka Io
HAKJIOHHOM IUIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMarivn)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBL.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSI HTOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
TBEPJBIMU TEJIAMH, KUJAKOCTIMU U razamu. 3akoH Ilackans. [lHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyImrHOW 00o0soukn 3emiu. OmbiT Toppuuenmu. M3mepenue armocdepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUAKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJABaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOUIIEHUS ITIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOU B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHCTBYIONIEHM Ha  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIUME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHIIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. lIpumeHeHue mpaBuia paBHOBECHS pbluara K OJIOKY.



«3onoroe mnpaBwino» MexaHukd. KIIJ[ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre OTHOTO BU/Ia MEXAaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUHU Tella

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOH TEOPUU CTPOCHHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mopgenu TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSHHI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHUW MOJEKYISAPHO--KUHETUYECKOU TEOPUH.
CmaunBaHMe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHHsiss sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIuIonepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEepEaauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYCHHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TeriooOMeH U
TEIJIOBOE paBHOBeEcHE. YpaBHEHHE TeIloBoro Oamanca. IlnaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJelbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTABJICHHS.

BnaxnHocTs BO3ayXa.

DHeprus TOIIMBa. Y IeJiIbHAs TEMJI0Ta CrOPaHUs.

[Tpununer pabotel TernoBbix apurarenceit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXPAHEHUS U MPEBPAILECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

HabGnronenue siBjeHU cMauMBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3MeHeHne naBieHus raza IpU W3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/iIeHue TpU COBEPUIEHUH PaOOTHI.

Harpeanue npu coBepuieHHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKCHUSL.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OMnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

UccnenoBanue siBeHUSI TEIIOOOMEHA MPU CMEIIUBAHUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METAJUITMUECKUM LIMJITUHAPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelIbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazngen 7. DiekTpruyecKkue u MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3iIeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apspKeHHBIX  Ten. 3akoH KymoHa (3aBUCUMOCTh  CHJIBI  B3aUMOJICHCTBHUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPS/I0B U PACCTOSTHUSI MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 2JIEKTpUYECKOro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurtenu 3ieKTpUUecKUX 3aps/ioB. DJIEMEHTAPHBIN AJNEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS SJIEKTPUYECKOTO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
Uit ydactka nenu. [locnegoBaTtenbHOE M MMApPAUIENIBHOE  COCIMHEHHE
IIPOBOJTHUKOB.

PaGota u MoOIIHOCTD 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MIIM U €r0 3HAYECHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1OJ€  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efICTBUE MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHME >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DIekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 IEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN TOCTOSTHHOTO TOKA.
JIeiCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTHU Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBanrue MarHUTHBIX MOJIEH OCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HUHTYKLIHH.

OneiTel @apajes.

3aBUCHUMOCTh HANpPaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DOJCKTPU3ANMH TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanne JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

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

N3mepeHre U peryJupoBaHUE HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJii CWIbl TOKa MPU MApAJJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI ATESKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIACISIEMON Ha
pe3ucrTope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, WAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
WN3ydeHne MarHuTHOTO TMOJISi  TIOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnBITEL, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATYIIKH C TOKOM M MAarHWTa OT CHJIbl TOKA W HAIpPaBJICHUS TOKa B
KaTYIIKE.

18. MI3yueHue AeiCTBUS MarHUTHOTO TIOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3ydeHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHMM 3HAYCHUS WM HaNpPABJICHHUS HHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMepHOe npsiMoMHENHOE ABWKEHUE. CpelHsas U MTHOBEHHAs
CKOpPOCTH TeJ1a TP HEPABHOMEPHOM JIBMKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiiuHEHOe JBrkeHue. (CBoOO/HOE
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunelnHas u yriioBasi CKOpoCcTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3ak0oH HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPHO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTHUE BUJIbI TPEHUS.

Cunia TSKECTH M 3aKOH BCEMHUPHOIO TSATOTEHUS. Y CKOpPEHHE CBOOOHOIO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
MMIIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YIPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [oTeHIIMabHast SJHEPTUs CKATOW NMPYKUHbL. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTed M TPAEKTOpUM JBUXKEHHUSI OJHOTO U TOTO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HabGnronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MexaHUn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MAcChl T€jla M JIEWCTBYIOLIEH HAa HETO
CUJIBL.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJIEHCTBUM TEJL.

N3MeneHune Beca Tena npyu yCKOPEHHOM JIBUKEHHM.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUU IPU CBOOOTHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABWKEHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Jyuisi pasroHa W JaJIbHEHUIIEro paBHOMEPHOTO
JBIDKEHUS [IAPUKA I TETIEHKKU.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUM TIO
HAaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU TPHU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEUYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUS CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



10. Onpenenenrie pabOThl CHJIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCIOJIb30BaHUEM HETOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTya. MaTeMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJHBL. JInMHA BOJNHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByKk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CUJIBI TSOKECTU U CHIIBI
YIOPYTOCTH.

HabGnronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpaneHune npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJA KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJIEOaHUH MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl rpys3a.

6. OmbITbI, JI€MOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJICHUS.

I L

Paznen 10. Di1eKTPOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOJH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€E SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounukm ~— cBera.  I[IpsMosmHerHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHWe cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHETO OTPAXKECHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. bin3opykocTh u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HpetoToHa. Croxxenue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceeTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xon nydei B coOuparorieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moxens ria3za.

11. Pa3noxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0oro cBeTa MpH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTPaXeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJIeHNs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300pa>keHUM C MOMOIIBIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNIO OEJI0Tr0 CBETA B CIEKTP.

7. OnbITBI O BOCHPHUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uYepe3
[[BETOBBIC (DPUIIBTPHI.

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThle CIIEKTPBI.

PagnoaktuBHOoCTh. Anb(a-, 6eTa- U raMma-uznyyeHusi. CTpoeHHUEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PamnoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel M dHEpruu. Peakuuu cHHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHS paauOaKTHBHBIX HW3JIIyYEHHW HA >KUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMYHbIX Ta30B.

3. Cnektp BOAoOpoaa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHHs NPUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢potorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENBHO--00001IAOIIMI MOAYJIb TPEAHAZHAYEH JIs1 CUCTEMATHU3al[u1
U 000OuIeHHs]  MPEAMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 1o (u3uKe I 00ydyarolmuxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH JAHHOTO MOIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIE U IKCIIEPUMEHTAIIbHBIC.

[IpyHIMINAIBHO IEATEIBHOCTHBIA XapaKTep NaHHOIO paszena peanu3yercs
3a CuéT TOro, 4To OOYy4arolUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyecKkue BJICHMS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHs TEOPETUUECKUX BBIBOOB;

OOBSICHATH Hay4YHbIE OCHOBBI HAMOOJEe BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUUECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILLECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.



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

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbprate nzyueHus GU3MKU HA YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMUpOBaHbI CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUUA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOUIECTBEHHO 3HAYUMBIX
U OITHUYECKHX IMpoOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauyecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKu KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBI;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYpPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU TNPaBWJI OE€30IaCHOTO TOBEACHHS Ha
TPAaHCIIOPTE, HA JIOPOrax, C DJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBbIKa pedieKCUH, MpPU3HAHUE CBOETr0 IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOIr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTH€ B PEIICHUM MPAKTHYECKUX 3a/1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIE W (PU3MUECKHUX
3HAHUM;

— HHTEPEC K MPaAKTUUECKOMY M3YUCHHUIO podeccuit, CBSI3aHHBIX C (DU3UKOM;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA :

— OpHEHTaIlUs Ha MpUMEHEHHEe (U3WYECKUX 3HAHWUW JUIS pEIIeHHs 3a7ad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLEHKA UX
BO3MOYKHBIX TTOCIICJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

— OCO3HAHHUE TJI00ANBHOTO XapakTepa IKOJOTHUECKUX MpOOJieM U MyTed ux
pelieHus;

8) amanTanum K U3MEHAIIMMCH YCJIOBUAAM COLUMAJIBLHOM U NPHUPOIHOU
cpeabl:

— MOTpeOHOCTh BO B3aUMOJECHCTBUU TMPU BBIMNOJHEHUM UCCICAOBAHUM U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHX,

— TIOBBIICHWUE YPOBHSA CBOE€M KOMIIETEHTHOCTH 4Ye€pe3 MPAKTHYECKYIO
JIEATEIILHOCTD;

— MOTPEOHOCTH B (JOPMHUPOBAHUH HOBBIX 3HAHHUH, B TOM 4Yucje HOPMYIHPOBATh
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00J1aCTH
du3uKY;

— IUJJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETEHUU HOBBIX (PUBHMUYECKUX
3HAHUM;

— CTpEeMJICHHE aHATM3UPOBATh M BBISBIIATH B3AaMMOCBS3U IIPUPOJIBI, 00IIIeCTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

— OIICHKa CBOMX [JICMCTBUM C Y4YE€TOM BIJMSHHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIOOQIBHBIX ITOCIEICTBUH.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pe3ynbraTe OCBOEHHSI TporpaMMbl MO (U3MKEe HAa YPOBHE OCHOBHOIO

oO1mrero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJISTHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:

BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKH OOHEKTOB (SIBJICHUN);



yCTaHABJIMBATh CYNICCTBEHHBI MPU3HAK KIACCU(PUKAIMKN, OCHOBAaHUS IS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBaeMbIX (haKTax,
JTaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHSM;

BBISIBIISITh TIPHYUHHO--CIICIICTBCHHBIC CBS3M MPH HM3YYCHUH (PUIMUSCKIX
SIBJICHUI W TIPOIIECCOB, JIENATh BBIBOJBI C MCIIOJNIB30BAHUEM JCIYKTUBHBIX W
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIIBUTaTh THIIOTE3bl O B3aUMOCBS3IX
(U3NUECKIX BETHYNH;

CaMOCTOSITEILHO BBIOMpATh CIOCOO pelIeHUst y4eOHO# (usndeckoil 3amauu
(cpaBHEHHE  HECKOJBKMX  BapUAHTOB  peEIICHHs, BBIOOp  Hambouee
TIOJIXO/ISAIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHue AeiiCTBUSA:

VICITOJIB30BATh BOIPOCHI KaK MCCIIEJ0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTABJICHHOMY IUIAHY OIIBIT, HECIIOKHBIN
(U3MYECKUI  SKCHEPUMEHT, HEOOJbIIOE UCCIEeNOBaHHE  (DUIUUECKOTO
SIBJICHUS,
OLICHMBAaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALIMIO, TOTYUEHHYIO
B XO/JI€ UCCJIEOBAHMSI WJI DKCIIEPUMEHTA;
CaMOCTOSITENILHO (OPMYJIMPOBaTh OOOOIIEHUS M BBIBOJBI IO pe3yibTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

MIPOTHO3UPOBATh  BO3MOXHOE  JajbHEHIIee  pa3BUTHE  (U3HUYECKUX

MPOIIECCOB, a TAKXK€ BBIJBUTATh MPEIIOIOKEHUSI 00 HUX PAa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.
Pabora ¢ nunpopmanueii:

e TMPUMEHATH PA3JIMYHBIE METOJIbl, HHCTPYMEHTBI U 3alIPOCHI P MOUCKE U
otOope MHPOPMALIMM WIA JAaHHBIX C YY4ETOM MPEAJIOKEHHON ydyeOHOM
(bu3MIeCKOM 3a7a9H;

e AHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;

e CaMOCTOSITEJIBHO BbIOMpATh ONTHUMAbHYIO (OpMYy MpeACTaBICHUS
uHpOpMalMM W WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIIOKHBIMH
CXE€MaMH, AMarpaMMaMu, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

e B XOJ€ OOCYXJEHHsA y4yeOHOro Marepuana, pe3yJbTaToB JIabopaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEW, HAlleJICHHbIE Ha pEIIEHUE 33Jaud U MOIJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

e COINOCTAaBJATb CBOU CYXKIEHUS C CYXICHHSIMH JPYTrUX YYaCTHHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IIHCBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISATH PE3YJIbTAThl BEIIOJTHEHHOTO (PM3UYECKOTO OIBITa
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUya bHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ JOCTIKEHHIO: PpACIpENeNiaTh pOJd, OOCYXKIaTh NPOLECCH |
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOETr0 BKJJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (PU3HUeCKUX 3HaHUi;

OPUEHTUPOBATBCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE DPELIEHUS B TpYMNIE, NPUHATHE PEIIECHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PelIeHUs (PU3HUECKON 3aaul WIIN
IUTaHa MCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI pELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JlaBaTh aJIEKBaTHYIO OIICHKY CUTYallld U TpeJyiaraTh IiaH e€ N3MECHECHNUS,
OOBSCHATh NPHUYMHBI  JOCTIDKEHUS]  (HEJHOCTHUKEHHUS) PE3yJIbTaTOB
NeSTeILHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
(GU3MYECKOTO WCCIIEIOBAaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYyallUid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIINX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEJIU U YCIOBHUAM;

CTaBUTh ce0s1 HA MECTO JIPYrOro 4ejoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPECHHS M JIOTHKY JIPYTOT0;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU perIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYToro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:
e ICTIOJIL30BATh MOHATHS: (PU3NUYECKHE U XUMUUYECKHE SIBJICHUS, HAOII0/ICHUE,
HKCIIEPUMEHT, MOJI€Nb, TUIIOTE3a, €IUHUIIBI (U3MUYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperatHbleé COCTOSTHUS  BemiecTBa  (TBEpAOE,  JKHMIKOE,
ra3oo0pas3Hoe), MEXaHUYECKOe IBMKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
OpSIMOJIMHEMHOE), TPAaeKTOpHs, paBHOACWUCTBYIOUIas cuia, jaeopmarus
(ympyras, miactTudeckasi), HeBECOMOCTb, COOOIIAIOLTUECS COCY/IbI;
e paznuuaTh sBieHUS (AUQQy3us, TEIUIOBOE BUXKEHHUE YaCTHUIl BEIIECTBA,
paBHOMEPHOE  JIBJKEHHE,  HEPAaBHOMEPHOE  JIBDKEHHE,  HMHEpUus,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPABIX TEJN C 3aKPEIUIEHHOW OCBIO
BpallleHUsI, Tepe/iada JaBJICHUSI TBEPABIMU TEJIAMH, JKUJIKOCTIMU U Ta3amu,
aTMoc(pepHOE JIaBliCHUE, IUIABAaHHWE TeJl, MpPEBpaIICHUS MEXaHWYECKON
DHEPTrUU) MO OINUCAHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;
epacrmo3HaBaTh MPOSBJICHUE  U3YUYCHHBIX  (UBUYECKUX  SIBIICHUH B
OKpPYXaIOIleM MHUpE, B TOM YHCIie (PU3NYECKUE SABJICHUS B IPUPOE: TPUMEPHI
JIBW)KCHUSL C PA3JIUYHBIMM CKOPOCTSIMM B KMBOM M HEXKUBOW MPUPOJIE,
JIEUCTBUE CHUJIBI TPEHUSI B TPHUPOJE M TEXHHUKE, BIUSHHE aTMOC(hepHOro
JIABJICHUS HA KUBOW OPraHM3M, IJIaBaHUE PbIO, pplYark B TEJE YeJIOBeKa, Mpu
ATOM MEpPEeBOAUTh MPAKTHUYECKYIO 3aJady B y4yeOHYIO, BBIIEIATH
CYIIIECTBEHHbBIC CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUM;
e ONIMCHIBATh M3yYEHHBIE CBOMCTBA TeNl W (PU3UYECKUE SBICHUS, UCIOJIb3YS
(du3nueckue BeIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BPEMS, MYTh,
CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSXKECTH, BEC TeJla, Cuia
TpeHus, AaBieHHe (TBEPIOro Telsa, KUAKOCTH, ra3a), BHITAIKMBAIONIAS CHUIIA,
MexaHu4eckas pabora, MOIIHOCTb, IIJIEYO CHJIbI, MOMEHT  CHJIbI,
KOO (PUIIMEHT T0JIe3HOT0  JACHCTBUSL MEXaHHU3MOB, KHUHETHYECKas U
MOTEHIIUAJIbHASL ~ DHEpPrusl), TMpPU ONHCAHWU TMPABWIBHO  TPaKTOBaTh
(U3UYECKUIT CMBICT UCIOJIb3YEMbIX BEJIUYUH, WX 0003HAUYCHUS U €IUHUIIBI
GU3MYEeCKUX BEIWYMH, HAxOIWTh (OPMYIbI, CBS3BIBAIOIIUE JAHHYIO
GU3MYECKYI0 BEJIMYMHY C JAPYTUMH BEJIHYMHAMH, CTPOUTH Tpaduxu
W3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;
e XapaKTEepU30BaTh CBOWCTBA TeJ, (U3MYECKUE SBIECHUS U MPOLECCHI,
UCIIOJIb3Yysl TIpaBWJIa CIIOKEHUS Cui (BIOJb OAHOW MpsAMOM), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBecHs pbryara (OJoka),
«30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXAaHUYECKOW HHEPTHH,



OpU 3TOM J1aBaTh CIIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTEMaTUYECKOE BbIPAKEHUE;

¢ O0BSICHATH (PU3NYECKUE SBICHUS, IPOILECCHl U CBOWCTBA TEJ, B TOM YHCIIE U
B KOHTEKCTE CUTYallUi NPAKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO--CJIEJICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHHE U3 1—2 JOrMYecKHux
IaroB ¢ Omopol Ha 1-2 uU3yYeHHBIX CBOMCTBA (PU3UUYECKUX SBICHUM,
bu3nYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemIaTh pacu€THbIC 3a/1a4 B 12 1elCTBUSA, UCIOJIB3YS 3aKOHBI U (POPMYJIBI,
CBsI3bIBAIOLIME (DPU3MUECKHUE BEJIMYMHBI: Ha OCHOBE aHAJIW3a YCJIOBMS 3aJauu
3alHUChIBATh KPaTKOE YCIOBHUE, MOACTABIATh (PU3MUECKUE BEIUYMHBI B
dbopMynbl M TPOBOAUTH pacy€Thl, HAXOAUTh CIPABOYHBIC JIaHHBIC,
HEOOXOMMbIE JIJISl PEIICHUS 3a/1a4, OLIEHUBATh PEATUCTUYHOCTD MOTYYSHHON
($u3NYECKOIl BEINYNHBI;

e pacmo3HaBaTb HPOOJIEMbI, KOTOPbIE MOXHO pEHIUTh TMpU [OMOIIU
(U3MYECKUX METOJIOB, B ONMCAHWUU MCCIIEOBAaHUS BBIIEIATH MPOBEPSEMOE
NpeAnosaoxkeHue (runoTesy), pazinyaTh U HUHTEPIPETHUPOBATH MOTYYEHHBIN
pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, J€JaTh BBIBOJALI IO €ro
pe3ynbTaram;

* IPOBOJUTH OTIBITHI 10 HAOIIOJEHUIO (PU3NUECKUX SBJICHUHN W PU3NIECKUX
CBOMCTB Tes: (pOpMYJIUPOBATH MPOBEPSAEMbIC MPEANOIOKEHUS, COOUPAThH
YCTAaHOBKY W3 MPEIJIOKEHHOIO O0OpYJOBAaHMS, 3alHUCHIBATH XOJ OIbITA U
(GopMyIIMpOBaTh BHIBOJIBI;

* BBITIOJIHATH NPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, Macchl Tela, 00bEMa,
CWJIbI W TEMIIEpPaTypbl C MCIOJb30BAHUEM AaHAJIOTOBBIX M IU(PPOBHIX
npuOOpOB, 3alMChIBATh IOKa3aHUs MNpUOOPOB C YUYETOM  3aJlaHHOMN
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHU;

* IPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTU OJHOM (DPU3MUECKOW BEIMYUHBI OT
ApPYrol C HCIOJB30BAHUEM MPSIMBIX HW3MEPEHHM (3aBUCUMOCTH IYTH
PaBHOMEPHO JIBHKYLIETOCs Tejla OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHUs
CKOJIBKEHHMSI OT Beca TeJjla, KayecTBa OOpaOOTKM MOBEPXHOCTEH Tel H
HE3aBUCUMOCTH CHJIBI TPEHHSI OT IUIOIIAJNA CONPUKOCHOBEHMS TE€J, CHUJIBI
YyIOPYrOCTH OT YAJMHEHUS MNPYKUHBI, BBITAIKUBAIOUIEH CUiIbl OT 00BEMa
NOTPYKEHHOM YaCTH TeJa U OT IVIOTHOCTH JKHJIKOCTH, €€ HE3aBUCUMOCTH OT
IJIOTHOCTH Te€Ja, OT TIyOWHBI, HA KOTOPYIO MOTPYKEHO Teo, YCIOBUH
IJIaBaHUsl TeJ, YCJIOBUH paBHOBECUS pblyara U OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHUM Y4€OHOTO MCCIEI0BaHUs, COOMPATh YCTAHOBKY U BBINOIHSTH
U3MEpEHMs, CIeays NpeIoKEHHOMY IUIaHy, (UKCHUpPOBATh pE3yJbTaThl
MOJyYEHHOW 3aBHUCHUMOCTH (PU3MYECKMX BEIMYMH B BHJE NPEUIOKEHHBIX
Ta0NuIl U TpaUKOB, AEJIATh BHIBOJBI 110 PE3YJIbTaTaM UCCIIECIOBAHUS;



MPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (U3MYECKUX BEIWYUH (TJIOTHOCTH
BEILECTBA JKUIKOCTH M TBEPAOrO TE€la, CHJIA TPEHHS CKOJIbKEHHS,
JABJICHUE  BO3AyXa, BbITAJKMBAIOLIAs  CHJA, JIEWCTBYIOIIAas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOAD(PUIIMEHT IMOJE3HOTO JeHUCTBUS
MPOCTBIX MEXaHHU3MOB), CIEAys TNPEIJIOKEHHOM WHCTPYKIUU: TIpH
BBIIIOJIHEHUH HW3MEPEHHM COOMpPATh SKCHEPUMEHTAIBHYIO YCTaHOBKY H
BBIYUCIISITh 3HAYEHNE UCKOMOM BEITMYUHBI;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyOBaHUEM;

yKa3bIBaTh MPUHLMUIBI JACUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOUIUECS COCYIbI, OapoMeTp,
phluar, MOABUKHBIN U HEMIOJBUKHBINA OJIOK, HAKJIIOHHASI TJIOCKOCTh;
XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX ONHUCaHUsA (B TOM YHCIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA Ipecc,
MaHOMETP, BBICOTOMED, OPIUIHEBOI HACOC, APEOMETP), UCIIOJIb3YSl 3HAHUS
O CBOMCTBaxX (PU3UYECKHUX SABJICHUA M HEOOXOAUMBIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH,;

OPUBOAUTH  NPUMEPHl  (HAXOIUTh  HWHMOpPMAIMIO O  IPUMEPAX)
MPaKTUYECKOIO HCIMOIb30BaHUS (U3MYECKMX 3HAHUUW B IIOBCEIHEBHOM
XKU3HH JJ1s1 oOecrnedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbS U COONIOECHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJEHUS B OKPYKAIOILIEH CpeEE;

OCYILIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B IHTepHere B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HAHUW W TYyTEM CpPaBHEHUS PA3JIMYHBIX MCTOYHUKOB BBIJEIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJ0CTOBEPHOM;

UCITIOJI30BAaTh MPHU BBIMIOJHEHUN YUEOHBIX 3aJaHUIl HayYHO--OMYJISIPHYIO
JUTEPATYpPYy (PU3MUECKOrO0 COJEpKaHMs, CIPaBOYHBIE MaTepHalbl,
pecypchl cetr MHTEpHEeT, BiageTh npuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMaIKU (U3UUYECKOTO COAEpPKaHUs, B TOM
yycie MyOJIMYHO JieJaTh KpaTKUE COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WM y4eOHBIX WCCIECNOBAaHWN, MPU O3TOM TPAMOTHO HCIOIB30BAThH
W3YYCHHBIM TOHSATUWHBIMN ammapaT Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIJIEHUE NTPE3EHTALUEN;



IpU BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN PpaCIpENemsiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIEUTh 34 BBINOJHEHUEM IUIAHA JEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JESATEIBHOCTb  TIpPYyNIbl, BBICTPAauUBATH
KOMMYHUKATUBHOE B3aUMOJIECHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xonIy 00yuenus B 8 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MeEpPbl MOJIEKYJ, TETUIOBOE JABUKECHHE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbIe Tera, HACHIIICHHBI M HEHACHIICHHBIA Map, BIAKHOCTh
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE TOJI€, MPOBOIHUKU
U JUAJIEKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TOJIE;
paznuyaTh SBJICHHUS (TEIJIOBOE pACIIMPEHUE U CHKaTHe, Terulonepeaaya,
TEIUIOBOE PaBHOBECHE, CMaUMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTaUIM3anus (OTBEpJEBaHUE), KHUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEWCTBUE
MarHMTHOTO TOJIsi HA MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINKCAHUI0O MX XApPAaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh NPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBJICHUN B
OKpYXaIollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KAaNWUIPHbIC SBICHUS B MPHUPOJE,
KpUCTAUIBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emun, Jpedd MOIOCOB, PO MAarHUTHOTO TOJS JJIsl KU3HU Ha
3emiie, MOJISIPHOE CUSTHUE, TIPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

OIMMKMCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
dbu3nyecKkre BeJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIHsi, KOJUYECTBO
TEIUIOThI, yJIeJIbHAas TeIJIOEMKOCTh BEIIECTBA, VYACIbHAs TEIUIoTa
TUIaBJICHUS, yJelbHAas TeIuioTa NapooOpa3oBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JCHCTBUS TEIIOBOU
MalllUHbl, OTHOCUTEIbHAsI BIAXHOCTh BO3/yXa, 3JICKTPUUYECKHI 3aps,
cuja TOKa, SJIEKTPUUECKOE HaNpsKEHHEe, COMPOTUBJICHUE MPOBOJIHUKA,



yIeIbHOE  CONpOTHBICHHWE  BellecTBa, paboTa W MOLIHOCTb
NEKTPUYECKOr0  TOKA), NpPH ONHCAHMH TNPABWIBHO TPAKTOBATH
¢u3nYECKU CMBICIT MCIOJIb3YEMBIX BEITUYMH, 0003HAYEHUS U €IMHHIIBI
bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJbI, CBSI3BIBAIOIINE JIAHHYIO
GbU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYUHAMHU, CTPOUTH TIpapuku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3WYECKUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO--KUHETHUYECKON TEOpUHU
CTpOEHHUS BEIleCTBa, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUS 3apsiia, 3akoH OMa JJisl yyacTKa Ienu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa M 3allUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyalluii PaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
1IaroB ¢ Omnopol Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUU,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTe pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIOJbB3Yys 3aKOHBl U
dbopMmyIibl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHSI 3a/layd 3alUChIBaTh KPATKOE YCIOBHE, BBISBIATH HEIOCTATOK
JaHHBIX JJIs  peLIeHWs 3a7aud, BbBIOMpaTh 3aKOHBI U (OPMYIIBI,
HEoOXOoJuMble Al €€ pelleHus, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEHIUTh NpPH MOMOUIU
(U3MYECKUX METOOB, HCIOJb3ysl OMHCAHUE HCCIIEOBAaHUS, BBIICISThH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOpsJKa
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

IPOBOJUTH OMbBITBI 1O HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(bu3MYECKUX CBOMCTB TeJ (KamWJUISIPHBIE SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIEPaTypbl, CKOPOCTU MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT IBETa M3JIydarollel (MOorjaomaroimei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
iomWaa €€ TOBEPXHOCTH, JJIEKTpU3alUsi Tel MW B3aUMOJEUCTBHE
ANEKTPUUECKUX 3apsi/ioB, B3aUMOJICUCTBHE TMOCTOSIHHBIX MAarHUTOB,
BHU3yaJIM3allisl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MarHuTHOTO MOJs Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpPMYJIUpPOBATH



IpOBepsieMble MPEATNOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000py1I0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIUPOBATH BHIBOBI;
BBIIOJIHATh ~ MPSAMBIE  H3MEPEHHUsS]  TEMIEPATypbl, OTHOCHUTEIbHOU
BJI&JKHOCTH BO3JyXa, CHJIbI TOKA, HAIpPSHKEHHS C UCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB U JATUMKOB (DM3MUECKUX BEIUYWH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
IPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3HUYECKOW BEJIMYUHBI OT
JIpYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U yJEIBHOTO COMMPOTUBJIEHUS BEIIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATENIBHOIO M  MapaJUIEIbHOTO  COEIMHEHHIM
IPOBOJHMKOB): IUIAHUPOBATh HCCIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs, CJeNysl MPEeNoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl MOJYYEHHONW 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JieaTh BBIBOJIBI MO PE3YJIBTATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHUE NPOBOJHHKA, padora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

cO0JII01aTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUS HU3YYEHHBIX MNpPHOOPOB WU
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHSI JOMOB, TMTPOMETp, MapoBas TypOMHA, aMIIepMETp,
BOJIBTMETP, CUETUMK JIJIEKTPHUYECKOW 3HEPTUM, 3JIEKTPOOCBETUTEIIBHBIE
npuOOpBkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IJIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHMX SIBJICHUU U HEOOXOIUMBIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOopbl MO CXeMaM M CXEMaTUYHBIM pHUCYHKaM (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTaBISATh CXEMbI AJIEKTPUUECKUX
Lemnen ¢ MocjaeAoBaTeIbHBIM U MapajuleIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasziuuasi yCJIoBHbIE 0003HAUYECHHUS HIEMEHTOB JIEKTPUUECKHX IIeTel;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  MHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (U3MUYECKUMX 3HAHUNW B TOBCEJIHEBHOM



KU3HU A oOecriedyeHus: 0€30MacHOCTH MPH OOpaIlEHUuH ¢ MpUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[I0pPOBbS U COOIIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEH Cpefie;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIONIHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH HMHGPOpPMAIUIO, KOTOpas
SIBIISIETCS] TPOTHUBOPEUYUBON MIIM MOKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BaTh NPHU BHINIOJHEHUH YUYE€OHBIX 3a/laHUN Hay4YHO--IIOMYJISIPHYIO
JAUTEpaTypy  (PU3MYECKOro  COAEp X aHMs, CIIPAaBOYHbIE MaTEepHaJIbI,
pecypcesl cetu MHTEpHET, BilageTh NpuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE W KpaTKHE YCTHBIE COOOIICHMUS,
o0oOmias MHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJEpKaHus, B TOM 4YHCi€ MyOJMYHO TMPEACTABIATH pPE3YIbTaThl
MPOEKTHOM WJIM WCCIIEOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATUIHBIA anmapat Kypca (QU3uKH,
COIPOBOXAATH BBICTYIUICHHE MTPE3CHTAIINEI;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAeisiTh OOS3aHHOCTH B TIPYIIE B COOTBETCTBUH C
MOCTaBIICHHBIMU 33J]a4aMHM, CJICIUTH 32 BBHIMOJIHEHUEM IUTaHA JACHCTBUM H
KOpPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKIAI B
JESTEIbHOCTD TPYIIIBL, BEICTPAUBaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peliaTb KOH(PIUKTHI.

K koHiy o0yueHus B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

UCIIOJIb30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABIMXKEHHUS, Jedopmanus
(ynpyrasi, mjgacTHuYeckas), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSKECTH, a0COIIOTHO TBEPAOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
CHEKTpPbI MUCIyCKaHUs U MOIJIOMICHHUS, anb(a-, OeTa- 1 raMMa-u3Iy4eHUs,
W30TOIIBI, SIIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPAaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, pEaKTUBHOE ABI)KEHHE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJIEHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpPaKEHHE



3BYyKa, MPSIMOJMHEWHOE PAacHpOCTPaHEHUE, OTPAKEHHWE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTPaJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PAJUOaKTHBHOCTh, BO3HUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJIE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, I[yHAMH, 3X0, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJIOTMYECKOE NIEWCTBHE BUAMMOTO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZAMOaKTUBHBIN (OH, KOCMHYECKHE JIyud, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPATIOB, JEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEeKa), MpPH ATOM MEPEBOAMTH MPAKTUYECKYIO 3a/ayy B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Teja IpuU
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHUS, CWIa YIPYTrOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPrusl Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPrus CKaToh
NPYXKUHBI, KUHETHYECKas SHEprus, IMOJHAsg MEXaHH4YecKas »>SHeprus,
NEPUOJ U YacToTa KoseOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeb MPEIOMIICHUSI CPENbl), IPU OMHCAHUU
NPaBUIBHO TPAaKTOBaTh (U3MUYECKUN CMBICT MCHOJIb3YEMbIX BEJIWYMH,
0003HAaY€HUsI U EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbL,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTbH rpaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTECHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHbI OTPAXKEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOI0O M1 MacCCOBOTO YHCEN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA UM 3aIIUCBhIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATH (U3MUYECKHUE MPOLECChl M CBOMCTBA TeJl, B TOM 4YHCIIE U B
KOHTEKCTE CUTYyaIMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO--CIIEICTBEHHbIE  CBA3M, CTPOUTh OOBACHEHHE U3 23
JIOTMYECKHX ILIaroB ¢ ONOpPOM Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiatb pacy€THble 3ajadd  (omMparolmuecs Ha cucteMy u3 23
yYpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBUS 33Jaud 3alHUCBIBATH KPaTKOE
YCIIOBHUE, BBISABIATh HEIOCTAIOIINE WIM U30BITOUHBIE JaHHBIE, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJISl PELIEHMS], IPOBOAUTH PACUEThI U
OLICHWBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HA4YeHUA (pu3mdeckon
BEJIMYMHBI,

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU IOMOIIU
($u3NYECKUX METO/OB, HCIIONb3ys ONHCAHUE HCCIIEOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH U OIBITOB;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPAaHEHUE CBETA,
pasnokeHne OeJoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paxKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB HU3IYUYEHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAHOBKY M3 HM30BITOUHOro Habopa
o0OpyllOBaHUS, ONKUCBHIBATh XOJ  ONbITA U €ro  pe3yJbTaThl,
(bopMyIIMpOBaTh BHIBOJIBI;

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX M3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Hu3MepseMol BeIMYMHbI ((POKYCHOE paccTosHuE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepuTENBHOTO MPUOOpa);

OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCTIONb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHHU
pU PaBHOYCKOPEHHOM [IBIDKEHUH O€3 HadallbHOM CKOPOCTH, TEpUojaa
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAaMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBATh pE3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH



bU3MYEeCKUX BEIUYWH B BUJIE TaONWI] U TPpaQUKOB, JeJIaTh BBIBOJIBI 1O
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUYECKUX BEIMYUH (CPEIHSSI
CKOpPOCTh M YCKOPEHHE Tella TIpH PaBHOYCKOPCHHOM JBHKCHHH,
YCKOpEHUE CBOOOJHOTO TaJeHUs, KECTKOCTh TPYKUHBI, KOAPPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWii MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTHYECKass CWJia COOMparomell JWH3bI, pPaJAHMOaKTUBHBIN  (oH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHUS, CIEIys TPEII0KEHHON MHCTPYKIIMH, BBIYUCIIATH
3HAYCHUE BEJIMYMHBI M aHAIM3UPOBATh MOJTYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUIA;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (DU3UICCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIA HCTOYHHUK
CBETa, JIy4, TOHKAas JWH3a, IUIAHETapHas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO SI/IPa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPON Ha WX ONMUCAaHUS (B TOM YHCIE:
CIUAOMETp, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (PU3NYECKUX SBIEHUW MW  HEOOXOAUMbIE (PU3MUECKHE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTENIbHBIX MPUOOPOB U TEXHOJOTMUYECKHX IPOIECCOB
IpU pEIIeHUH Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHYECKUE CXEMbI IS
MOCTPOEHUS U300PAKEHUN B INIOCKOM 3€pKajie U cOOMparolle JMH3E;
NPUBOAUTH  MpUMEphl  (HAXOauTh  WHGOpPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYCCKUX 3HAHWKA B TIOBCEIHEBHOM
KU3HH NIl oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHCHHS 370POBbS W COOIIOACHUS
HOPM SKOJIOTHYECKOTO TTOBEJACHUS B OKPYIKAIOIIICH Cpejie;

OCYIICCTBJIATh TOUCK WHGpOpMAMK (U3HYECKOTO COJICpPKAaHUS B
HuTepHeTe, caMOCTOSTENHHO (HOPMYIUPYSI TIOMCKOBBINA 3aMpOC, HAXOAHUTH
MyTH OMPEACIICHUS IOCTOBEPHOCTH TOJIYYCHHONW MH(OpPMAIIMK HA OCHOBE
UMEIOIINXCS 3HAHUM U JIOTIOJIHUTEITLHBIX NCTOYHHUKOB,;



UCIIOJIb30BATh MPH BHITIOJHEHUH YUEOHBIX 3aJaHUIl HAyYHO--TIOMYJISPHYIO
auTepaTypy  (puU3MUYEecKOoro coiepXaHHs, CIPAaBOYHbIE MaTE€pHAIbI,
pecypchl cety MHTEpHET, BIageTs NpuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpazoBaHusl UHPOPMALIMU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NEATENIBHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
HNOHSATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKH U COINpPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4éToM OCOOEHHOCTEH ayIuTOpUn
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne HanmeHnoBaHue pa3ae/ioB U TeM KoanuectBo yacos DJIeKTPOHHbIE
n/m nporpamMmsbl Bcero Kontposabubie Ilpaktuueckne (UMQpoBbIe)
pPadoThI PadoThI o0pa3oBaTe/bHbIE
pecypcbl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 ®dusuka - HayKa o pUpoae 2 bubnnorexa [JOK
https://m.edsoo.ru/7f416194
1.2 DOU3NYECKUE BEITUYHNHBI 2 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HbIN METO/ MO3HAHUS 2 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BemecTsa 1 bubnuoreka [IOK
https://m.edsoo.ru/7f416194
2.2 JIBrb>KeHUEe U B3aUMOJICMCTBUE YaCTHI] 2 1 bubmuoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbl€ COCTOSIHUS BEIIECTBA 2 bubnnorexka [JOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ieilicTBHE TeJl
3.1 MexaHndeckoe JBHKEHUE 3 bubnmoreka [JOK
https://m.edsoo.ru/7f416194
32 Nuepuus, macca, IIIOTHOCTH 4 1 bu6nmoreka [JOK

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




bu6mmoreka [IOK

3.3 Cuia. B 14 2
. B et https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 4. laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnnoreka [HOK
) TEJIaMH, )KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmocheproe HaBIeHIe 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 Pabota u MomHOCTH 3 1 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
5.2 [IpocTeie MexaHU3MBI 5 1 bubnnoreka [JOK
https://m.edsoo.ru/7f416194
5.3 Mexanuyeckas 3HEPTUs 4 1 bubnnoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

Ne ni/m HanmenoBaHue pa3jiesioB U TeM KoanuecTBo yacos DIeKTPOHHBIE
NporpamMmMsbl Bcero Konrposnbubie Ilpakrnueckne  (uuppoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHue u cBOWCTBA BELIECTBA 7 bubmumoreka [IOK
https://m.edsoo.ru/7f4181ce
1.2 TenuioBbIe MpoLIECCHI 71 1 5 bubnnorexa [HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
2.1 DneKTpuuecKue 3apsabl. 3apsHDKEHHbIE Tela 7 | bubnnorexa [HOK
U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
2.2 ITocTOSIHHBIN ANEKTPUUECKUN TOK 20 1 7 bubnuoteka [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIE SIBIICHUS 6 1 15 bubnuotexa [JOK
' https://m.edsoo.ru/7f4181ce
2.4 DNeKTpOMarHuTHasE WHIYKITUS 4 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5




9 KUIIACC

Ne n/m HanmenoBaHue pa3jiesioB U TeM Koau4vecTBo 4acoB DJIeKTPOHHbIE
nporpamMmsl Bcero Kontpoabusie IIpakTnuyeckue (undposbie)
PadoThI pPadoThI o0pa3oBaTe/ibHbIE
pecypcbl
Paszgea 1. Mexanuuyeckue siBJeHUSA
1.1 MexaHHYeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
ONUCAHUA https://m.edsoo.ru/7f41a4a6
1.2 BsaumonelicTBue Ten 20 1 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue K0J1e0aHUA U BOJHBI
2.1 Mexanndeckue KojaeOaHust 7 3 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
22 MexaHnueckre BOJIHBI. 3BYK 3 | 3 bubnnorexka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 ) bubnuoteka [JOK
' JJIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 ’ bubnuorexa [IOK

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




4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 ) bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBble iBJIeHUSA
bubmuorexa [JOK
1 " 4 1
5 CITYCKaHHUE U TMOTJIOIICHHE CBETa aTOMOM hitps:/m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
32 Crpoeiie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 17
Pa3nes 6. [loBTOpuTEe1bHO-00001IAK0 NI MOYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUS 9 ’ bubnuotexa [JOK
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®du3uka — Hayka o npupozne. AsneHus
IIPUPOJIBI

Bcero

KoauuecTBO 4acoB

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

dusznueckue sBICHUS

du3nyeckre BETUYUHBI U UX
HU3MCPCHHUC

Vpok-uccnenosanue "M3mepenue
TEeMIIepaTypbl IPHU TOMOIIH
KUJKOCTHOTO TEPMOMETpPA U JaTUYHUKa
TeMneparypol"

MeTo/1bI HAy4HOTO TTO3HAHMSI.
Ornucanne PU3NIECKHUX SBICHUM C
MIOMOILBIO MOJEIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
THITOTE3BI: JaJTBHOCTh MOJETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJbIie, yeM OoJIbIIe BHICOTA ITycKa"
Crtpoenue BemiectBa. OMBITHI,
JIOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE
BEIIEeCTBA

JIBMKeHHE YacTHIl BEIIESCTBA

VYpok-uccnenoBanue «OMnbITH IO
HAOJIO/ICHUIO TETIOBOTO PACIIUPEHHUS
ra3oB»

bu6mmoreka [JOK
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK
https://m.edsoo.ru/ff0a013e




10 ArperatHbie COCTOSIHUSI BEIIECTBA
Oco0eHHOCTH arperaTHbIX COCTOSTHUM bubmmoreka [JOK
11 Bo1bI. O00O0IIEHHE 110 pa3ieny https://m.edsoo.ru/ff0a0378
«IlepBoHauanbHBIEC CBEACHHUS O
CTPOCHUHU BEILIECTBA
MexaHudeckoe JBUKEHHUE. bubmuorexa [JOK
12 PaBHOMEPHOE U HEPABHOMEPHOE https://m.edsoo.ru/ff0a05¢c6
JIBU>KEHUE
13 Cxkopoctb. Enununel ckopoctu bubnunoreka [HOK
https://m.edsoo.ru/ff0a079c¢
14 Pacuer nmytu ¥ BpeMeHU IBUKECHUSA bubnuoreka [IOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — Mepa HHEPTHOCTU bubnuorexa [JOK
TeA https://m.edsoo.ru/ff0a0c10
IImoTHOCTH BemiecTBa. PacueT Macchl u bu6mmoreka [IOK
16 0o0beMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHas'1. pabota «OmnpeneneHue
MJIOTHOCTH TBEPOTO TEJay»
18 Pemenne 3agau mo teme "IL1oTHOCTH bubmuorexa [JOK
BemecTna” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMojieiicTBus Ten. Cuna ynpyrocrtH.
3axoH ['yka
JlaGopaTtopHast pabora «3yuenue
20 3aBUCUMOCTH PACTSKEHUS
(tedopmaniin) NpyKUHBI OT
MPUJIOKEHHON CUIIBI»
21 SBnenne Tarotenns. Cuia TSHKECTH
2 CBsi3b MEX1y CHIION TSKECTH U bubnuotexa [JOK

maccoii Tena. Bec tena. Pemenne

https://m.edsoo.ru/ff0al778




3agay o reMme "Cuna tsoxkectu"”

73 Cuiia TSKeCTH Ha JpYIruX IJIaHeTax. bubmmoreka [JOK
Du3nyecKue XapakKTepUCTUKH TIAHET https://m.edsoo.ru/ff0al1502
Hsmepenue cuit. lunamomerp bubnunoreka [HOK

24

https://m.edsoo.ru/ff0al8cc

75 Bec tena. HeBecomocTb bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

CrnosxeHue ByX CUJI, HalIpaBJIEHHbIX bubnunoreka [HOK

26 10 OJIHO#M TpsiMoii. PaBHOICHCTBYIOIIASN https://m.edsoo.ru/ff0ala70
cui

27 Pewenue 3anad o reme
"PaBHonelicTByromas cui"

73 Cuiia Tpenus u e€ Buapl. TpeHue B bubnuorexa [JOK
HPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9¢c
JlaboparopHas pabota «3yuenue bubnuorexa [JOK
3aBUCUMOCTH CHJIbI TPEHUS https://m.edsoo.ru/ff0alcc8

29 CKOJIbXKEHUS OT CUJIbI JABJICHUS U
XapakTepa COMpPHUKACAIOIINXCS
ITIOBEPXHOCTEN

30 PemeHI/IeV 3a7a' Ha ONpe/ieNeHue
PaBHOJIEHCTBYIOMIEH CUITBI
Pemenne 3amau nmo remam: «Bec Tenay, bu6mmoreka [JOK

31 «['papuueckoe n3obpaxeHue cuim, https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOACHCTBYIOIIAS CUIT»

KonTpoabHas pabora o Temam:
«Mexannueckoe JBUKeHUE», «Macca,
32 IJIOTHOCTBY, «Bec Tenay,
«['paduueckoe n300pakeHue Cu,
«Cuib»
13 Jasnenue. CriocoObl yMEHbILIEHUS U bubnnorexa [JOK

YBCIUUYCHUA NABJICHUSA

https://m.edsoo.ru/ff0a20a6




JlaBrenue ra3za. 3aBUCUMOCTD JIaBJICHUS

bu6mmoreka [IOK

4 N
3 rasza oT o0b€mMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHus: TBEPABIMU ; Bu6miorexa [OK
TeJIaMU, )KUJIKOCTSIMU U Ta3aMu. 3aKOH https://m.edsoo.ru/f0a25b0
[Tackains
36 JlaBiieHUE B )KUJIKOCTH U Tase, bubnnoreka [HOK
BBI3BAHHOE JIEHCTBHEM CHIJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad no treme «JlaBienue B bubmuorexa [JOK
JKUJKOCTH U Taze. 3akoH [Tackamsi» https://m.edsoo.ru/ff0a2826
33 CooOmraronuecs cocysl bubnuorexa [JOK
https://m.edsoo.ru/ff0a2970
39 I'mapaBanyeckuit mpecc bubnuorexa [JOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBoi
JKUJKOCTHBIN Hacoc
A1 ATtmochepa 3eMin 1 IPUIUHBL e bubnuoreka [IOK
CYILIECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMochepHOe 1aBieHue bubnnorexka [JOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMmoc(hepHOro aBieHuUs. bubnnoreka [JOK
Omnert Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EPHOT0 J1aBICHUS bubnnoreka [JOK
44
OT BBICOTBI HaJI YPOBHEM MODA https://m.edsoo.ru/ff0a2fc4
bapomerp-anepous. AtmocgepHoe bubnuoreka [IOK
45
JIaBJICHHUE HA Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenne 3anau mo reme "
46 "
ATMocdepHOe TaBICHHE
JleicTBUE )KUAKOCTH U Ta3a Ha bu6mmoreka [IOK
47 NOTPYKEHHOE B HUX TEJ0. ApXHUMeI0Ba https://m.edsoo.ru/ff0a3276

cuJia




48 JlabopaTtopHast pabota «OrnpeneneHue bubmuorexa [JOK
BBITAJIKUBAIOIIEH CUJIbI, ICHCTBYIOIICH 1 https://m.edsoo.ru/ff0a33fc
Ha TeJIO, MOTPYKEHHOE B KUJKOCTH)

49 JlaGopaTopHas pabota 1o Teme bubmuorexa [JOK
«MccnenoBanne 3aBUCHMOCTH Beca 1 https://m.edsoo.ru/ff0a3514
TeNa B BOJIE OT 00bhEMA MOTPYKEHHOM B
KUJKOCTb YaCTH Tela»

50 [InaBanue Ten bubmuoreka [JOK

https://m.edsoo.ru/ff0a3a96

51 JlaGopaTtopHnas pabota
"KoHcTpynpoBaHue apeomeTpa win 1
KOHCTPYHPOBAHUE JIOJKH U
omnpeneneHue e€ rpy30noabEMHOCTH"

52 Pemienue 3anau o remam: «lInapanue bubmuorexa [JOK
cynoB. Bo3nyxonnasanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»

53 KonTtponpHast pabora o Teme
«/laBrieHHe TBEPIBIX TEN, )KUJIKOCTEN U
razoB»

54 Mexanuueckas pabota bubnuoreka [IOK

https://m.edsoo.ru/ff0a3{82

55 bubmuorexa [JOK
Mouocts. Equnumet MomHoCTH https://m.edsoo.ru/ff0a3{82

56 VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI MPH MOAbEME 1
1o JiecTHHIlE"

57 IIpocTeie MexaHu3Mbl. Ppryar.

PaBHOBecue cun Ha peluare

58 Prryaru B TexHuke, OBITY U IPUPO/IE. bubmuorexa [JOK

JlabopaTtopHast pabota «HcciaenoBanue 0.5 https://m.edsoo.ru/ff0a478e

YCJIOBI/Iﬁ PAaBHOBCCHUS pbIyara»




59

Pemenue 3amau o teme «Y CIIOBUSA
pPaBHOBECHUS pbIUara

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

60

61

62

63

64

Koaddumuent nosesnoro neicTpust
Mexanu3ma. Jlaboparopnas pabota
«3mepenue KII/ HakinoHHOM
TTIOCKOCTHY

Pemenue 3agau no teme "Pabora,
MortHocTh, KIT/"

MexaHnyeckas SHEeprusi.
Kunerndeckas v NoTeHIMAIbHAS
JHEPIHUs

3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

YPOK-DKCIIEpUMEHT 110 TEME
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
W3MEHEHUSI KHHETHYECKOU U
MOTEHLUATBHON PHEPTHH MTPU
CKaTBHIBAHUH TE€JIa TI0 HAKJIOHHOU
MJIOCKOCTH"

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

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

65

66

67

68

Konrponsnas padora no reme «Pabota
Y MOIITHOCTb. DHEPTUs»

PesepBHslIit ypok. Pabora ¢ Tekctamu
mo TeMe "MexaHuueckoe aBMKeHue"

Peseprubrit ypok. PabGora ¢ Tekcramu
1o teMe "/laBieHue TBEPABIX TE,
JKUJIKOCTEN 1 ra3oB"

Peseprubrit ypok. PabGora ¢ Tekctamu

o TeMe "PabGora. MOIIHOCTS.
Oneprus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adeeb

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12




8 KUIACC

Ne Tema ypoka Kosn4yecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero KonTpoabubie IlpakTuueckue  HM3y1CHUHA uugpospie
pPadoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO- bubnmoreka [JOK
1 KHHETHYECKOU TEOPUH U UX OIBITHBIE 1 https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOro, JKUAKOTO U | bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OO®bsicHeHHE CBOICTB TBEPOIO,
4 YKUJKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEIL[ECTBA Ha OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 Kpucrannuueckue 1 amopgHbie Tena 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWIISIPHOCTD. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHne U cxaTue 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEMIIEPATYpPhI CO
8 CKOPOCTBIO TEIUIOBOT'O JIBUKECHUS 1
YaCTHII
9 Buyrpennss sueprus. Crioco6sl | bubmuoreka [IOK
U3MEHEHUS BHYTPEHHEW DHEPruu https://m.edsoo.ru/ff0a5c60
10 Bune! Ternonepenaun 1 bubnuorexa [IOK
https://m.edsoo.ru/ff0a6412
11 VYpok-koudepenuus "[Ipakruueckoe 1 1 bubnuorexa [IOK




HUCIIOJIB30BaHUE TEIUIOBLIX CBOMCTB
BEILIECTB U MATEPHUAJIOB B LIEIAX

https://m.edsoo.ru/ff0a65c0

sHeprocoepexeHus"

12 KonunuectBo Temnorel. Y aeabpHas bu6mmoreka [IOK
TEIUIOEMKOCTH https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OaaHca. bubmuorexa [JOK
TennooOMeH U TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHnas pabota "Hccienoanue bubnmoreka [JOK

14 SIBJICHHS TETUIOOOMEHA NP https://m.edsoo.ru/ff0a6a98
CMEIIIMBAHUM XOJOAHOM U ropsiueit
BOJIBI"
Pacuer konnuecTBa TEIIOTHI,

15 HEOOXOUMOTO JJIsl HATPEBAHUSA TeNa U
BBIJICJIIEMOT0 UM MPU OXJIAXKICHUU

16 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
yEIbHON TEIJIOEMKOCTH BemiecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TonBa. Y 1eabHas TenioTa bubmuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[ImaBnenue n oTBEpAEBaHUE bubnuoreka [IOK

18 KPUCTaJTNYECKUX TeJl. Y IebHast https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS

19 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
yIEeIbHON TEIJIOTHI TUTaBJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBanue u KOHICHCAIIHSI. bubnmnoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y aenpHas Temiora bubmuorexa [JOK

71 napoo0Opa3oBaHusl U KOHIECHCAIUH. https://m.edsoo.ru/ff0a786¢
3aBUCHMOCTH TEMIIEPATyPhl KATICHUSI
0T aTMOC(epHOTO JTaBICHUS

29 Brnaxnocts Bo3nyxa. JJaboparopHast bubmuoreka [IOK

pabota "Onpenenenrne OTHOCUTEIBHON

https://m.edsoo.ru/ff0a7628




23

BIIQYKHOCTH BO3ayXxa"

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

24

[TpuHIUIIBI paOOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuna.
JIBuraTens BHYTPEHHETO CTOPAHUs

25

KIIJI rennoBoro aeurarens. TemnaoBeie
JIBUTATENIH U 3aLIATA OKPYKAOLIEH
cpebl

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

26

27

3aKoH COXpPAaHCHHA U ITPCBPAIICHUA
SHCPTIHU B TCIJIOBBIX ITPpOLCCCax

[ToaroToBKa K KOHTPOJIBHOM pabOTE MO
teme "TemnoBeie gBieuus. Ml3menenme
arperaTHbIX COCTOSIHMI BemecTna'

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

28

KoHTpoinbHas pabota 1o Teme
"TerutoBele ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHMI BemecTna'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

30

31

32

33

34

3HeKTpH3aL[I/I$I TCII. I[Ba poaa
SJICKTPHUYCCKUX 3apsa10B

VYpok-uccnenoBanue "InekTpu3anus
TeJ MHAYKIUEH U pu
COTMIPUKOCHOBEHUU"

B3aumoneiicTBue 3apspKeHHBIX Tell.
3akon Kynona

Onektpuueckoe nojie. HampspkeHHOCTD
ANEKTPUYECKOro noJs. [IpuHiun
CYNEPIIO3UIUH JIEKTPUUECKUX MOJIEN

Hocurenu snexTpuueckux 3apsiioB.
OnemeHTapHbIN 3apsan. CTpoeHue
aToma

[IpoBOgHMKYN U TNANEKTPUKH. 3aKOH
COXPaHEHHMsI ANEKTPUUECKOT0 3apsijia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6




Pewenne 3a1a4 Ha npuMeHeHUe bubnunoreka [HOK

35 .
CBOVICTB JJIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKHI TOK, YCIOBHS €r0 bubnmoreka [JOK

36 cymiectBoBaHusl. VIcTOUHUKH https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA

37 JIefiCTBHS DIIEKTPUYECKOTO TOKA bubnuoreka [IOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccinenosanue "Jleiictere

38 5JIEKTPHYECKOTO TIOJIS Ha TIPOBOHUKI 1
U TADJICKTPUKH"

39 DJIEKTPUUYECKHI TOK B METaILIaX, bubnuorexa [JOK
JKUIKOCTAX U razax https://m.edsoo.ru/ff0a9838

40 DJeKTpUyecKas 1elb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopatopHas pabora bubnnoreka [JOK

41 "N3mepeHue u peryanpoBaHUE CUIIbI 0.5 https://m.edsoo.ru/ff0a8bd6
ToKa"
DNEKTPUYECKOE HANPSIKEHHE. bubnnoreka [JOK

4 Bonsr™metp. JIaboparopnas padoTa 0.5 https://m.edsoo.ru/ff0a9%e 14
"M3MepeHune U peryJinpoBaHue
HanpspbkeHus"

43 ConpoTuBieHne MPOBOJHHKA. bubnuoreka [IOK
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb bubnnoreka [JOK

44 DIIEKTPUYECKOTO COIPOTUBIIEHUS 1 https://m.edsoo.ru/ff0aa738
MPOBOJIHUKA OT €0 JUTMHBI, TIJIOIATN
MIONIEPEYHOI 0 CEYeHUs U MaTepuaa”
3aBUCUMOCTD CHUJIBI TOKA OT bu6mmorexa [IOK

45 HanpspkeHus. 3akoH OMa [T ygacTka https://m.edsoo.ru/ff0aad4a
Lenu

46 JlaGopatopnast pabora "HccnenoBanue 1 bubmuotexa [JOK




3aBUCHUMOCTH CHUJIBI TOKA, UIYIIETO
yepe3 pe3nucTop, OT CONMPOTUBIICHUS
pe3ucTopa 1 HanpsHKeHHs Ha
pesucrope”

https://m.edsoo.ru/ff0aa04e

HOCJ’Ie,I[OBaTCJ'IBHoe " IapaljICIbHOC

47
COEJIMHEHUS IPOBOIHUKOB
JlabGopaTtopHast padora "I[IpoBepka bubnuorexa [JOK
48 IpaBuiia CIOKEHUS HAPSUKEHUH TIPU https://m.edsoo.ru/ff0aaa58
[I0CJIE0BATEIbHOM COEIMHEHUH JIBYX
pe3ucTopon”
JlaboparopHas pabdota "IIpoBepka bubnuorexa [JOK
49 IpaBUJIa UL CUJIBI TOKA IIpU https://m.edsoo.ru/ff0aadle
napajieIbHOM COEMHEHUN
pe3ucTopos"
Pewrenne 3a1a4 Ha IpUMEHEHNE 3aKOHA bubnuoreka [IOK
50 Oma Ui pa3sIuYHOrO COEeIUHCHHS https://m.edsoo.ru/ff0aaf8a
IIPOBOJHHUKOB
5 PaboTa 1 MOLITHOCTB 3JIEKTPHYECKOTO bubnmorexa [IOK
Toka. 3akoH Jlxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTtopHast pabota "Onpeznenenne bubnmnoreka [JOK
52 paboTHI ¥ MOIIIHOCTH AJIEKTPHUYECKOTO https://m.edsoo.ru/ff0ab3e0
ToKa"
DJeKTpuYecKre eny U MoTpeduTenn bubnnoreka [JOK
53 BHCKTpI/ILIeCKOI\/JI SHCPIUH B 6I)ITy. https://m.edsoo.ru/ff0ab660
KopoTkoe 3amblkaHNe
[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo bubnnorexka [JOK
TeMe "DNEKTPUUECKUE 3apsibl. https://m.edsoo.ru/ffO0abd2c
54 3apspKeHHbIE Tea U UX
B3auMoencTBUs. I10CTOSHHBIN
ANEKTPUUECKUI TOK"
55 KonTtponbHas pabora o Teme bubnnorexa [JOK

"DnexTpuueckue 3apsaabl. 3apsHKeHHbIE

https://m.edsoo.ru/ff0abea8




TeJIa U UX B3aUMOJICVCTBHSL.
ITocTOossHHBIN JIEKTPUYECKHUI TOK"

56

57

58

59

60

ITocTosTHHBIE MAarHUTHI, KX
B3aUMOJIENCTBUE

VYpok-uccinenosanue "M3ydenue nouei
OCTOSIHHBIX MAarHuToB"

MaruutHoe nosie. MarauuTHoe noJie
3eMiIH U €ro 3HaueHue IS )KU3HU Ha
3emiie

OmneiT OpcTena. MaruuTtHoe nose
3JIEKTPUUECKOro Toka MarHuTHoe 1nose
KaTylIKHu C TOKOM

[IpuMeHeHue 3MeKTPOMarHuToB B
texHuke. Jlaboparopnas padora
"N3yuenue neicTBUS MATHUTHOTO TTOJISI
Ha MPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

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

61

62

DNEeKTPOBUTATEh TOCTOSIHHOTO TOKA.
Wcnonb3oBanue aneKkTpoaBUraTesieid B
TEXHUYECKUX YCTPOICTBAX U HA
tpancnopre. Jlabopatopnas pabora
"KoHCTpynpoBaHue 1 U3y4EHHE
paboTHI AIEKTpoABUTaTENs "

Oneitel @apazes. 3akoH
AIIEKTPOMAarHUTHOW MHAYKIIMH.
IIpaBuno Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢

63

64

Onextporeneparop. CriocoOsl
MOJTYYCHUS DIIEKTPHUECKON IHEPTUH.
DJEeKTPOCTAHIIMK Ha BO3OOHOBIIIEMBIX
HCTOYHUKAX SHEPTHH

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
TeMe "DJIEKTPUUECKUE U MAarHUTHBIE
SIBJIICHUST"




KonTtponbHas pabora o Teme

65 " 1 bu6mmoreka [IOK
HeKTp,I:IquKHe 1 MarHUTHBIC https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepBHblit ypok. Paborta ¢ Tekctamu bubnunoreka [HOK
66 1
1o reme "TenoBsie sABICHUS" https://m.edsoo.ru/ffO0accSe
. Pe3epBHI;1FII YPOK. Pa69Ta C TEKCTaMH | Bu6muorexa LIOK
;I(())KT,,eMe OCTOAHHBIH STCKTPHHCCKIH https://m.edsoo.ru/ff0acdc6
63 PeseprHblit ypok. Pabora ¢ Tekctamu 1
1o reme "MarHuTHele sBIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 63 14.5

[NPOT'PAMME




9 KUIIACC

Ne Tema ypoka KounyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/m Bcero Konrpoubnbie IlpakTuyeckume ~ HM3YICHHHA uugposbIie
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl

1 MexaHn4eckoe JIBUKEHUE. 1
MarepuanbHas TOUKa

2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6nmoreka [IOK
MEXAHHUYECKOI'0 JBUXKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE npsMoOJIMHEIHOE 1 bubmmoreka [JOK
JBUXKECHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsAMOIuHENHHOE

4 nerkenne. CpeaHsist i MTHOBEHHAS 1
CKOPOCTb

5 [IpssMonnHeTHOE paBHOYCKOPEHHOE 1 bubmmoreka [JOK
JIBOKEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JBMKeHHs. I'paduk 1
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue bubnmnoreka HOK

7 YCKOPEHHs TeJia MPH PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0adb18
JIBUKEHUHU 110 HAKJIOHHOM MIIOCKOCTH"

8 CBobonHoe nageHue tei. OnbIThI 1
lanunes
PaBHOMEpHOE ABMXKEHUE TTIO bubmuorexa [JOK

9 oKkpy>kHoCTH. [lepron u yacrora 1 https://m.edsoo.ru/ff0ae176
oOpartuenus. JIuneitHas u yrimonas
CKOPOCTHU

10 [{eHTpOCTpEMUTENBLHOE YCKOPEHUE 1

11 IIepsbiit 3axk0oH HprotoHa. BekTop cuisl 1 bu6muoreka [JOK




https://m.edsoo.ru/ff0ae612

12 Bropoii 3akon HeroTona. bubnuoreka [JOK
PaBHopelicTByIOIIAsA cHila https://m.edsoo.ru/ff0ae72a
13 Tpertwnii 3akon HproToHa. bubmmoreka [JOK
Cynepnio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ay Ha npuUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6ec
15 Cwita ynpyroctu. 3akoH ['yka bubmmoreka [JOK
https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no teme «Cuna
YIPYTOCTH
17 JlaboparopHas padota «Onpenenenue bubnuoreka [IOK
JKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
13 Cuiia TpeHus bubmmoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHUS» bubnunoreka LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmmnoreka HOK
KO3 uIIMeHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3agad mo reme "3aK0HBI bubnuoreka [{OK
21 Herotona. Cuna ynpyroctu. Criia https://m.edsoo.ru/ff0afb8e
TpeHus"
Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubmmnoreka HOK
22 TATOTEHUS. Y CKOPEHUE CBOOOTHOTO https://m.edsoo.ru/ff0af044
naJCHUS
VYpok-koHdpepenuus "/IBmxenue ten
23 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conmueunas cuctema). ['anaktuku"
24 Pemenue 3agau no teme "Cuna TsSHKECTH but6mmoreka [IOK

Y 3aKOH BCEMHUPHOT'O TATOTEHHS"

https://m.edsoo.ru/ffO0af5f8




[IepBas kocMu4eckasi CKOpOCTb.

bu6nmmoreka [IOK

25 HeBecoMocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUaIbHOW TOUKHU. bubnmoreka [JOK

26 A6"COJIIOTHO TBEPAOE TeJo. Pa]iHOBeCI/Ie https://m.edsoo.ru/ff0afe36
TBEP/IOrO Tella C 3aKPEIUIEHHOIT OChI0
BpaIeHUs

27 MowmenT cuinsbl. LieHTp Tsbxectn

)3 Pemenue 3agau mo reme "MomeHT bu6nmmoreka [IOK
cunel. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo bubmmoreka [JOK

29 teme "MeXaHH4eCKO€ JIBHKEHUE. https://m.edsoo.ru/ff0b0408
BsaumonetictBue ten"
KonTponbhas pabota no Teme bubmmoreka [JOK

30 "MexaHu4ecKoe ABUKEHHUE. https://m.edsoo.ru/ffOb06ec
B3aumopeiictBue ten"
Nwmnynbe Tena. Umnynbse cuiibl. 3aKoH bubnuoreka [IOK

31 COXPAaHEHUs UMITYJIbCA. YIIPYroe u https://m.edsoo.ru/ff0b07fa
HEYNpyroe B3auMoJCHCTBUE

0 Pemenne 3agau mo reme "3akoH bubnuoreka [{OK
COXpaHEHHUs uMIyinca' https://m.edsoo.ru/ff0b096c

33 VYpok-koHpepenuus "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"

34 Mexanuueckasi paboTa 1 MOLUTHOCTb bubmmnoreka HOK

https://m.edsoo.ru/ffO0b0a84

35 Pabora cuinbl TsKECTH, CUITBI YIIPYTOCTH bubmuoreka [IOK
U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0Odb8
JlaGopaTtopHas pabota «OnpeneneHue

36 paboThI CHITBI TPEHUS TIPU
PaBHOMEPHOM JIBHKCHUH TeJla 10
TOPU30HTAILHOM MMOBEPXHOCTH»

37 CBsI3b 3HEPTUH U PaOOTHI.




[ToreHunanpHas 3HEpPrust
Kunernueckas sneprus. Teopema o

bu6nmoreka [IOK

38 KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
JlaGopatopHnas pabora «3yueHue bubnmnoreka HOK
40
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ffOb12fe
A1 KomnebaTenpbHOE IBH)KCHHE U €T0 bu6nmoreka [IOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaroiue KoueoaHusl. bubnuoreka [IOK
Boinyxxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NPy KUHHBINA
MasITHUKU
VYpok-uccienoBanue «3aBUCUMOCTh bubnunoreka LIOK
44 nepuosia KojaeOaHui OT KECTKOCTH https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MaccChl rpy3a»
45 [IpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIEOAHUAX
JlaGopaTtopHast pabota «OrnpeneneHue bubnmnorexa [JOK
46 YacTOTHI M IEPUOA KOJIcOaHH https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MAasITHUKA)»
JlabopaTtopHas pabota «IIpoBepka bubnmnorexa [JOK
47 HE3aBHCHUMOCTH MEePHOJIa KOIeOaHUi https://m.edsoo.ru/ff0b197a
rpy3a, MOJBEIIEHHOTO K HUTH, OT MacChl
rpy3a»
Mexanundeckue BoiaHbI. CBOMCTBA bubnuoreka [{OK
48 MEXaHU4eCKUX BOJIH. [IpogosibHbIE 1 https://m.edsoo.ru/ffOb21fe
MIOTIEPEYHbIE BOJIHBI
VYpok-koHpepennus "MexaHnnueckue
49 BOJIHBI B TBEpAOM Teie. CelicMudeckue
BOJTHBI"
50 3Byk. Pacnipoctpanenue u orpaxxeHue




51

52

3ByKa

Ypok-uccnenoranue "Hadmonenue
3aBHCHUMOCTH BBICOTHI 3ByKa OT
4acTOThHI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

Ypok-koHpepeHius "YIbTpa3ByK U
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJIBHOM pabOTE MO
TeMe "3aKOHBI COXPaHEHHUS.
MexaHnuveckue KojieOaHusi ¥ BOJHBI"

bubnunoreka LIOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbhas pabota no teme "3aKOHBI
coxpaHeHHs. MexaHn4ecKue KoeOaHus
Y BOJIHBI"

56

DNIeKTPOMarHuTHOE TOJIE.
DJIEKTPOMAarHUTHbIE BOJHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2abe

57

58

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH

VYpoxk-koupepennus "lkana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3oBaHme 371EKTPOMAarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka IIOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenosanue "Mzydenne
CBOWCTB DJIEKTPOMAarHUTHBIX BOJH C
HOMOIIBI0 MOOWIJIBHOTO TenedoHa"

bu6mmoteka IIOK
https://m.edsoo.ru/ffOb2c6¢

60

Pemienne 3ala4 Ha OMIPCACIICHUC
HaCTOTHhI U JJIMHBI BHeKT‘pOMaFHPITHOﬁ
BOJIHBI

61

62

DJIeKTpOMarHuTHas Ipupoja CBeTa.
CxopocTtb cBeTa. BoaHoBbIE cBOCTBA
CBETa

Hcrounnku ceera. [IpsamonuneitHoe
pacnpocTpaHEHHUE CBeTa. 3aTMEHUs

bubnunorexa LIOK
https://m.edsoo.ru/ff0b31d0

but6mmorekxa [IOK




Connua u Jlynst https://m.edsoo.ru/ff0b3658
6 ﬁaKOH OTpakKeHUs CBETA. 3epKaa. Bu6miorexa LIOK
elIeHHE 3a]]a4 Ha IPUMEHEHHUE 3aKOHa hitps:/m.cdsoo.ru/ffOb38c4
OTpa’KeHHsI CBETa
[Ipenomiienue cera. 3akoH bubnuorexa [JOK
64
MPETOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
s gonHoe BHYTPEHHEE OTPa)KECHUE CBETA. Bu6muorexa I[OK
CIIOJIb30BAaHKE TIOJTHOTO BHYTPEHHETO hitps://m.cdsoo.ru/fi0b3c5e
OTPAKCHHS B ONTHYCCKUX CBETOBOAAX
JlabopaTtopnast pabota "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJIcHUs Ha
rpasuile "Bo3ayx-crekio""
Ypok-koHpepennus "Vcnonb3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEeHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
63 T 0 bubnunoreka LIOK
VTSP ATTHHACCIAT CHIa JHHEb! https://m.edsoo.ru/ff0b32c
69 n 5 . bu6mmoteka IIOK
OCTPOCHHE HI0DPDICHITH B JIHH3AX https://m.edsoo.ru/ff0bd44a
o JlaboparopHas paboTa OnpeﬂeneHI/Iev Bu6morexa LIOK
(OKYCHOTO pacCTOMHIA M OMTHECKOf https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIIEH JIMH3BI
71 Ypok-koHpepenmus "OnTuueckue bubmuoreka [IOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 r 3 bubmuorexa [{OK
7a3 KaK ONTHYECKasi CUCTeMa. 3peHHe hitps://m.cdsoo.ru/f0b4684
73 VYpoxk-koupepennus "JledekTol 3peHus.
Kaxk coxpanuts 3peHue"
74 Paznoxenue 6enoro cBera B CIIEKTP. bu6muoreka [JOK

Oneitel HeroTona. Cnoxenue

https://m.edsoo.ru/ff0cOf4c




CIIEKTpaJbHbIX BETOB. Jlucnepcus
cBeTa

JlaGopaTopHas padota "OMbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETA B CIIEKTP H

bubnunoreka LIOK
https://m.edsoo.ru/ff0cOe2a

75 BOCITPUSATHUIO LIBETA MPEIMETOB IIPU UX
HaOJII0IEHNH Yepe3 [IBETOBbIC
buabTpH"
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA
76 CBeTa: JHcIepcus, HHTepPepeHIINs U
nudpakmus"”
77 OmneiTel Pesepdopaa v uranerapHas bubmmoreka [JOK
MOJICJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens aroma bopa
o I/ICHyCKaII{<I/I€ 5 HOlj]JIIOIlIGEH/Ie CBETa Bu6muorexa LIOK
ATOMOM. BBAFTHI. JUIHCHHAATHIC https://m.edsoo.ru/ffOc144c
CIIEKTPHI
30 Ypoxk-npaktukym "HaGmronenue bubnuorexa [IOK
CIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550
31 p . bubnuoreka [{OK
AHHOAKTHBHOCTE I €€ BHIBI https://m.edsoo.ru/ff0c1672
) Crtpoenue atoMHoro siapa. Hyknonnas bubmmnoreka HOK
MOJENb https://m.edsoo.ru/ffOc18ac
33 PannoakTuBHBIE PEBpAICHUS. bubmmnoreka HOK
H3oTonbl https://m.edsoo.ru/ff0clal4
Pemenue 3agau no reme: bubmuoreka [IOK
84 " n
PaanoakTrBHBIE TpEBpALLICHUS https://m.edsoo.ru/ffOc1bda
85 [Tepuon momypacnana
o6 VYpok-koHpepenius "PaguoakTiuBHbIE Bu6morexa [OK

U3ITy4eHUs B IPUPOJIE, METUITHE,
TeXHUuKe"

https://m.edsoo.ru/ff0c2126




Snepuble peakiuu. 3aKOHbI COXPAHECHUS

bu6nmmoreka [IOK

87
3apsII0BOTO ¥ MacCOBOI'O YHCEN https://m.edsoo.ru/ff0c1c58

38 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b bubnunoreka LIOK
MacChl U DHEPIrUU https://m.edsoo.ru/ffO0c1d7a

89 Pemenue 3amaud no reme "SAnepHnie
peakiuun"

90 Peakuuu cuHTe3a U ACNCHUS Saep. bu6nmoreka [IOK
Ucrounuku sueprun CosHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SAnepuas

91 sHepreTuka. JlelcTBUs paliOaKTUBHBIX
U3JTy4YEHUH Ha )KUBbIE OPraHU3Mbl"

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O bubnuoreka [IOK

92 TeMe "DJIEKTPOMArHUTHOE IIOJIE. https://m.edsoo.ru/ff0c223e
DNeKTpOMarHUTHBIC BOJHBI. KBaHTOBBIC
saBieHus"

KoHTpoinbHas pabora 1o Teme
93 "DIeKTPOMarHuTHOE TOJIE.
DneKTpOMarHuTHbBIE BOJTHBL. KBaHTOBBIE
siBjIeHUs"
[ToBTOpenue, o6o0IIEeHHE. bu6mmoteka [IOK

94 JIaGopaTopHble paboThI IO KypCy https://m.edsoo.ru/ff0c245a
"B3zaumonencrBue Tea"

[ToBTOpenue, o6o0mmenue. Pemenne bu6mmoteka [IOK

95 pacYeTHBIX U Ka4eCTBEHHBIX 33714 MO https://m.edsoo.ru/ff0c2572
teme "TernoBble npouecchl”

[ToBTropenue, 06001eHue. Perenne bub6muorexa [IOK

96 pacyeTHBIX U KaYEeCTBEHHBIX 3a7a4 I10 https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermnoBeIx gBurarenci'

[ToBTropenue, 06001eHue. Perenne bub6muorexa [IOK
97 https:/m.edsoo.ru/ff0c2b30

pacyeTHBIX U Ka4eCTBEHHBIX 3a/1a4 110
teme "KIIJI anekTpoycTaHOBOK"




98

99

100

101

102

[ToBTOpenue, obodIIeHNE.
JlaGopaTopHbie pabOTHI 110 KypCy
"CBeToBbIC sIBJICHUS"

[ToBTopenue, 0600menue. Padora ¢
TEKCTaMHM 10 TeMe "3aKOHbI COXPaHECHUS
B MexaHuke"

[ToBTopenue, 0600menue. Padora ¢
Tekctamu 110 Teme "Konebanus u
BOJIHBEI"

[ToBTOpenue, 0600meHne. Pabora ¢
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHU"

[ToBTropenue, 06o0menue. Padora ¢
TekcTaMu 110 TeMe "KBanToBas u
saepHas pu3uka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c2c52

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c2e82

bubmuoreka [IOK
https://m.edsoo.ru/ff0c3044
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