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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Dusukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO0 H3YyUYCHHS
bu3MKN Ha AEATETHbHOCTHOM OCHOBEe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTo mpeamera B peanmzanuu TpedoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma mo (u3HKe ycTaHABIUBAET paclpeesieHue yueOHOro MaTepuana
o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEA0BaATEIbHOCTD
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € MENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHUU paboUueii MPOTpaMMBbI IO Y4€OHOMY TIPEIMETY.

dusuka SBISETCA CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 (u3nUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO0 KapTHHY MHpa, MPEIOCTaBIseT Haubojee sICHbIC
o0OpasIpl MPUMEHEHHsI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
oOpa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHATH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPINPETHPOBATH  JIAHHBIE W KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIsl TOTY4ESHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konnenmuum npenomaBanust ydeOHOro mpeamera «®Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemenus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpETEHUE HHTEpeca M CTPEMJICHHS OOydJalomuXcs K HaydYHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
(bopMHpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yUCHHS OCHOB
CTPOCHHMS MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHEC  MPEACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHAILHOMN ACATEIPHOCTH, CBI3aHHON ¢ (PM3UKOM, MOATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a4a4:

npuoOpeTeHue 3HAHUM O JAUCKPETHOM CTPOCHHMHM  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
UCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUETHBIX 3alady ¢
UCITIOJIb30BAaHUEM bu3nUecKux MOJIEIICH, TBOPUYECKUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOMAaTh IPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB padOThl ¢ MH(popManuend (HU3NIECKOTO COJEp KAHMS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3NYCCKON HAyKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B 8
KJ1acce — 68 yacoB (2 vaca B Hezento), B 9 knacce — 102 yaca (3 yaca B HEJENIO).

[Ipensaraempiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS



7abopaTOpHBIX PabOT M OMBITOB C YYE€TOM WHIAWBUIYAIBHBIX OCOOCHHOCTEH
OOyJaroIMXcsl, CIHUCKa AKCIICPUMEHTAIBHBIX 3a/JaHHM, MpEeIaraéMblXx B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusnueckue BennuuHbL. 3MepeHue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts u3mepeHuii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHayuyHBIi METOJl TO3HAHMSA: HAONIOJEHHE, TOCTAaHOBKA HAYYHOIO
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUI C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOphl U MPOLEaAypa NMPAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOTIO TpUOOpa.
2. M3mepeHue pacCTOSHUM.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUM BeLeCTBA.

Crpoenue BemlecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne uactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YacCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaAIIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.



2. Habmonenue muddysun.
3. HabGmonenue ~ sBimeHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  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 JIBUKCHHUS.
SBnenne uHEpUUHM. 3aKOH HMHEPLUUH. B3aummopaeicTBHe TeNl Kak NpUYHHA
M3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoaeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHOonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKos. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HalnroneHme MexaHMYeCKOro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHus1 CKOPOCTHU MPU B3aUMOJECHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxxeHue cuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmnpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMKEHHUs (IIapuKa B KUIKOCTHU,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WU IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHUs (aedopmariimn)
MPY>KUHBI OT MIPUII0KEHHOM CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBIICHUS U yBEIWYCHUS JaBieHus. J[aBneHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobiaroniyecs: cocysl. ['uapaBinyeckue MEXaHU3MBbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHOW 000y0uku 3emiu. OmbiT Toppudenmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOChHEpHOTO 1aBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcJoBHE IUIaBaHUsI TEJI: TIJIABAaHUE WM MTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBanue 3aBHCMMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLICH  CHUJIbI, JCHUCTBYIOIIEHM Ha  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

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

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIONIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIAKOCTh
YacTHU TeJla U OT IUIOTHOCTHU KUJKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30IOABEMHOCTH.

o vk w NP
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Pa3znen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasuiio» Mexanuku. KI1JI mpocTsix mexanu3MoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpalieHre 0THOTO BU/Ia MEXAaHWUYECKOW SHEPIUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaKI1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BemecTsa. Macca M pasMmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKOM TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TEmIoBOe pacliupeHre U CKaThe.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIUIonepeavya U cCoBeplieHne padoThl. Buabl Temioneperaun: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYCHUE.

KonudecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBneHue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kunenume. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHSL.

BrnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOpPaHusl.

[Tpununer pabotel TernoBeix apurareneit KIIJ[ temmoBoro nBurarens.
TeruioBble ABUTATENN U 3aIIUTA OKPYNKAOIIEN CPEIBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS JHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHUS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMaurMBaHUs M KalMWIISIPHBIX SIBJICHUN.
HabGnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU U3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bunae! Tenmonepenayu.

OxJaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHU padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIIECTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwie pabomul u onvimaul.

1.
2.
3.

10.
11.
12.
13.

OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnBITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

OnbITHI, NEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnmoTe3bl JUHEHHOW 3aBUCHMOCTH JJIMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tela B pe3yJibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUsI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJMMYECTBA  TEIUIOTHI, MOJYYEHHOTO BOAOW  IpHU
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazges 7. JaekTpuvyeckue 1 MAarHUTHbIE SIBJICHUSI.

Onexrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aummonelcTsue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX TEJ OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TE€JIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. [IpuHumn
CYIEpIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpUYecKUX 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina  ToKa.  DJEKTPUYECKOE  HAIpPSIKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
J1s yuactka nen. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE TPOBOIHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKkTpuYecKre Henu U MOTPEeOUTENH IEKTpUUecKol 3Heprun B ObiTy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MaruutHoe mosie 3eMJIM W €ro 3HadyeHHWe I KU3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHre 3JIeKTPOMArHuTOB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 EHCTBUE IEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH Y TUBJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. ['a30BbIM pasps.
. U3Mepenune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUIeCKOro HapsKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpoTUBIICHUM.
. BzaumoiericTBre NOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJ0COB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenue u peryJIupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUSI TPOBOJAHUKA OT €ro [JIMHBI, IUIOMAAU MONEPEYHOTO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJIEILHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThl IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH JJIEKTPUYECKOTO TOKA, BBIAEIIEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYILIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX O0BETUHEHUN
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KATYILKU C TOKOM U MarHuTa OT CUJIbl TOKA U HAITPaBJICHUSI TOKA B KaTYIIIKE.
N3ydeHnne neicTBUsI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUS HWHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsiMosiHelHOe ABMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpertuii 3akoH HeroToHa.
[IpuHLIMN CyTIEpIIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgenus. J{Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCU€TA.
2. CpaBHeHHE MNyT€W U TPACKTOPUM NBUKEHUS OJAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HBIX TEJl OTCUYETA.
N3Mepenune CKOpOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO IBUKECHMUSI.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
HabGnronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKY.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHne paBeHCTBA CUII IPU B3aUMOJICHCTBUM TeJl.

H3meHeHune Beca Tena npy yCKOPEHHOM JBUKCHUU.

[lepenaua umitynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus JHEPTUU MPH B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTHBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHe MEXaHMUECKON YHEPIUH MPH JABHKEHUU TeJla Mol JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JAJbHEWUILIEro paBHOMEPHOIO
JIBIKEHUS IAPUKA VI TETIEHKKU.

Omnpenenenne cpeHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tela MpPU PABHOYCKOPEHHOM JBHKEHUU I10
HAKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBM)KCHUHU 03 HavallbHOW CKOPOCTH.

[IpoBepka TruIMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBJKEHHH 0€3
HAaYaJIbHOM CKOPOCTH IIyTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHAE MPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpdunreHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAJIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CHJIBI  YOPYrOCTH TpU TOIBEME TIpy3a C
UCITIOJIb30BAHUEM HEIMOABUKHOTO U MOBUAKHOTO OJIOKOB.

N3yyeHune 3aK0HA COXPaHEHUsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.



KonebartenbHoe apmxkenne. OCHOBHBIE XapaKTEPUCTHKU KOIeOaHUM: IEpUOI,
4acToTa, aMIUINTyaa. MaremMaTnyecKuil U NpYyKUHHBIM MasTHUKHU. lIpeBpamienne
DHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. I[IpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TENE, CEUICMUYECKUE BOIHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue koneOaHWil Ted MO JIEWCTBHEM CHIIbI TSDKECTH M CHJIBI
YIOPYTOCTH.

Habmoienue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HabimroieHue BbIHYKIEHHBIX KOJIEOaHUM U pe30HaHCca.

PacnpocTpaneHne npo10bHbIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKUMN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHue dYacTOThl W MepUojia KOJEOAHMH MaTeMaTUYECKOTO
MasTHHKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOJIeOaHU MPYKUHHOTO MAaATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH Mepro/ia KOJIeOaHUM MMOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOIa KOJICOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT Macchl Ipys3a.

6. OmbITbI, JI€MOHCTPUPYIOLIME 3aBUCUMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJECHUS.
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Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJMHOBBIE CBOMCTBA
CBETa.

Hemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOWCTBA CBETA.



Jlabopamopnvie pabomul u onvimeal.
1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHA.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuHelriHoe
pacnpoctpaHenue ceeta. 3atmMeHust CosHua u Jlynsl. Otpaxkenue cBera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpaxkeHHE cBeTa. Vcrmonb30BaHME TOJHOTO BHYTPEHHETO OTPAKECHHUS B
ONTHUYECKUX CBETOBOJAX.

JIunza. Xon gydeit B nua3e. OnTryeckas cucreMa (hoToarmapara, MUKpPOCKOTIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. biim3opyKkoCcTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeioTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Ucniepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonydyenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTtuyeckui CBETOBO/I.

Xop tydeil B coOuparonieit JIMH3e.

X0/ JIy4er B paCCEUBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHut ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
10. Moxens riaa3za.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.
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Jlabopamopuvie pabomul u onvimaol.

1. HccnegoBaHue 3aBUCUMOCTH yIia OTPAKEHHsI CBETOBOTO Jiyya OT YIJia
najeHusl.

2. M3yueHue xapakTepUCTHK U300paKEeHUS MPEAMETA B IUIOCKOM 3epKajie.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue n300pa>keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Onpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIbI coOMparouei
JIMH3HIL.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IIBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
LBETOBbIE (DUIIBTPBI.



Pa3nen 12. KBantoBble siBJIeHUA.

OmnbiTel Pezepdpopaa u mmanerapHas mozenb aroma. Mojenb aroma bopa.
HcnyckaHue u MoriomeHne ceeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHusa. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxpens artomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAJOBOTO M MACCOBOI'O YHCEIL.
DOHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHeprervka. JeWCTBHUS paguOAKTHBHBIX HW3JIIyYEHUU Ha KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAoOpoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus n3nydeHus: OpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaul.

1. HaOnroneHue CruIONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyta (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (PoHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb NIPEAHA3HAYEH JI CUCTEMATHU3aluu
1 000011IEHNS TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKHU, a TakKe ISl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ais 00y4arommxcsi, BRIOPABIIMX 3TOT
y4eOHBII NpeIMeET.

[Ipn M3y4eHUH AAHHOTO MOJIYJI PEATU3yIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
NeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreurnBaeTcsl JOCTUKEHUE MPEAMETHBIX U
METaNpeJAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOyueHus, GopMupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUW TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHe
SBJICHUSI, TPUMEHSsS TMOJy4YeHHBbIE 3HAHUS, penaTh 3ajJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AEATEILHOCTHBIN XapaKTep TaHHOTO pa3jieia peajiu3yeTcs 3a
CY€T TOTO, YTO OOYYAIOIINECS BBHITIONHSIOT 3aJaHNs, B KOTOPBIX UM TpeJiaracTcs:



HAa OCHOBE IIOJIyYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBICHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIECIOBAHUS (DU3HUUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHS TECOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAuyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpPE, BaXXHOCTU MpaBuUi OE30MacHOrO TOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOorax, C JIEKTPUUECKUM U TEIUIOBBIM 00OPYJIOBaHHMEM B
JOMAIIIHUX YCIIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU MPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJIOTMYECKOW U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQPECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWHA JJIS PEUICHUs 3aaad B
o0JIacTH OKpYy’)Karolllel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJOBHSIM COIHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBUU TIPH BBIMOJHEHUH HCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM 4HCIe (OPMYIUPOBATH
UJIEH, OHATHSI, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3AMMOCBSI3H MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBHH C Y4YETOM BIIMSHHUS Ha OKpPYXAIOLIylH Cpeny,
BO3MO’KHBIX INI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBOeHUs MpOTrpaMMBI 10 (PU3KUKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TTO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YU€OHbIC NCUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue aeicTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIICCTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMS JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBACMBIX (haKTaXx,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HICCKUM SIBIICHHSIM;
BBISIBIISITE TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIb30BAHHEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHH, BBIIBUTATh TUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusnueckoit 3aaauu
(cpaBHEHHME HECKOJBKMX BapHaHTOB pELICHUS, BBIOOp HaumbOolee
HOAXOJISIIETO ¢ Y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKkye JeHCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeA0OBaHUE (PU3UUECKOTrO
SBJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJBUTATH MPEANOI0KEHUSI 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunpopmanmueii:

MPUMEHSTh Pa3TUYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAIM3UPOBaTh, CHCTEMATH3UPOBATh W MHTEPIIPETUPOBATH MH(POPMAITHTO
pPa3TUYHBIX BUIOB U (POPM MIPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TPEICTaBIICHUS
uHQOpMAIMU W WUTFOCTPUPOBATH pellacMbie 3aJa4yll  HECIOKHBIMH
CXeMaMH, ThuarpaMMamMu, HHOU TpaduKoi 1 X KOMOWHAITASMH.

KoMMyHUKAaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUA:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
O1aroeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKJICHUS C CYXKICHUSIMH JPYTMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHON pabOTHI, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJIbTaTa I10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIINX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3JIMYHBIX  IOAXOJaX TMPHUHATHS  pEIICHUIN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3aauu WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeIjlaracMbIe BAPUAHTHI PEIICHU;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a pEllICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCIIE€ B XOJ BBIIOJIHEHUS
($u3NYeCKOro HUCCIEJOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O0CTOSITENBCTB, W3MEHUBUIMXCS CHUTYyallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEJIU U YCIOBHSIM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;
PU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (U3NYECKUX 3a1a4 UK
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYTOroO.

NHNPEAMETHBIE PE3YJIBTATBI



K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHSA:  (PU3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HAOI0IEeHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CAUHHIIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJAKOE, Tra3000pa3HOE), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOpUs, pPAaBHOAECHCTBYIOLIAS
cwia, gedopmanus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIITHECS COCY/IbI;

paznuuath sBiaeHUs (qudQy3usi, TEIIOBOE ABMKCHHE YaCTHIl BELIECTBA,
PAaBHOMEPHOE  JBWXKEHUE, HEPAaBHOMEPHOE  JBWXKEHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCBHIO
BpalleHUs, epeada JaBJIeHUs TBEPABIMU TEIAMU, KUIKOCTIMHU U Ta3aMH,
aTMOC(pEpHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALEHUS MEXaHHYECKOU
HHEPrUMr) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaThb NPOSIBICHUE HM3YYEHHBIX (PU3MUECKUX  SBJICHUH B
OKpYXalollleM MHpEe, B TOM uHuclie (PU3NYECKUE SABJICHHUS B MPHUPOJE:
NPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B IPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJeHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJI0BEeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 33/lauy B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssA CKOPOCTbh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEa,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
NOTEHIMAIbHASL JHEPIus), IpPU ONUCAHWM TNPABWIBHO TPAKTOBATH
(bu3nYECKU CMBICI UCTIONB3YEMbIX BEJTUUYHUH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3WYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NpaBUJIO paBHOBECHUs pbiyara (0Jo0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPaHEHUS MEXaHUYECKOU



SHEpruM, MpPU H3TOM [aBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3HUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA T, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE u3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33Jau 3aIUCBIBATh KPATKOE yCIOBHUE, MOJICTABIATh (PU3NUECKUE
BEJIMYMHBI B (HOPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATHCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO PELIUTh NpPU MOMOLIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
MPEANOJI0KEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJAWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SBICHUM WU
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacCChl Tela,
o0béMa, CHUJIBI U TEMIEpaTypbl C UCIHOJb30BAaHUEM aHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[IOKAa3aHUS MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYTH
PABHOMEPHO IBMKYILIETOCA TENA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIOPYrOCTH OT YAJUMHEHUS MPY>KUHBI, BBHITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUN paBHOBECHs pblyara U OJOKOB), y4acCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrO HCCIENOBaHUs, COOUpaTh YCTAaHOBKY U
BBITMIOJIHATh M3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBHUCHUMOCTH (DUM3MUYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl U TpauKOB, JeNaTh BBHIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcOOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUIIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIMAIBI ACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOIINECS COCYyHbl, OapomeTp,
phluar, MOJBUKHBIN M HETIOJBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYCCKUN  TMpecc,
MaHOMETp, BBICOTOMEp, NOPUIHEBON HACOC, apEOMETP), UCMOIb3YsI 3HAHUS
0 CBOMCTBax (PU3UUECKUX SIBJICHUI U HEOOXOUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPHl  (HAXOAUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH NI oOecrieueHusi 6€30MacHOCTH Mpu oOpareHuu ¢ mpudbopamu u
TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB uWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOMCKOBBIM 3allpOCOM, HA OCHOBE UMEIOLINXCS
3HAHUM W TyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uHPOpMAIIMIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JIUTEPATYyPy GU3UIECKOTO COJEPIKAHMSI, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh mNpuUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(MOpPMAIMU (HU3UIECKOTO COICPKAHUS, B TOM
YyucIie myOoJuyHO AesiaTh KpaTKUE COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHMM, TPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yUEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IPY BBIMOJHEHUU YUYEOHBIX MPOCKTOB WM HCCICIOBAHUN PaCTIPENEsATh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBAI MHEHUE OKPYKAFOIIUX.

K xoHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCITIOJIB30BATh MOHATHS: Macca U pa3MepPbl MOJIEKYJI, TEILUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAJUIMUYECKUE U
amop(HbIe TE€Na, HACHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAKHOCTh
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsil, IEKTPUUECKOE I10JI€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh ABJICHHS (TEIUIOBOE pPACIIMPEHHE U C)KATHE, TeIuloNepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIPHBIE SIBICHUS, UCIIAPEHUE,
KOHJCHCAllUs, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAECBAaHUE), KHUIICHHE,
Terionepeaadya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
ANEKTPU3aLUs TeN, B3AUMOJICUCTBUE 3apSA0B, JEHCTBUS AJIEKTPHUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKS)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIMX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3UYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWUDIPHBIE SBIEHUS B IPHUPOJE,
KpUcCTaulbl B mpupoe, usiydyeHne ConHia, 3aMmep3aHUe BOJOEMOB,
MOpCKHUE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd Mo COB, POJIb MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIACIATH CYIIECTBEHHBbIE CBOMCTBa (MpHU3HAKU) (U3NUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOJb3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeJIbHas TEIIOEMKOCTh BEIIECTBA, YACJIbHAs TEIUIOTa
IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJeNbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro JACHCTBUS TEIIOBOM



MaIllUHbI, OTHOCUTEJIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUI 3apsi, cuia
TOKa, DJIEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOJHUKA,
yZIEJIbHOE COMPOTUBJIEHUE BEIIECTBA, PA00Ta U MOIIHOCTH 3JIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYUHAMH, CTPOUTHh TpauKyd W3yYCHHBIX 3aBUCHMOCTEH
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHLUIN CYNEPHO3UIMU MOJed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa /i yyacTKa LEMNu, 3aKOH
Jxoynsa—JleHna, 3aKkoH COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHE,
OOBSICHATH (PU3MYECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX
[IaroB ¢ Omnopoi Ha 1-2 W3y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHI,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJb3YSd 3aKOHBI U
dbopMyIbl, CBSA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUSI 3aJlauyd 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIS1  peIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OIMHCAHWE HCCICIOBAaHUS, BBIICISATH
MpPOBEPSIEMOE MPEAINOJIOKEHUE, OLEHUBAaTh MPABWIBHOCTh MOPSIKA
MPOBEJICHUS UCCIICIOBaHUs, JI€]aTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3nYECKUX CBOMCTB TeJl (KamUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETAa U3JIydarollel (MOrjJouarolei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUIAKOCTU U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsA]I0B, B3aWMOJICUCTBUE IMOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO TOJIS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABUIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIbHOM BIIaKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ YUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

MPOBOJANUTDH MCCIEAOBAHNE 3aBUCIMOCTH OJHOM (PU3MUECKON BETUYHMHBI OT
JIpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAAW IONEPEYHOTO
CEUYEHUA U YEIBHOTO COMPOTUBIIEHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
WCCIICOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIVHEHUU
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAHHE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WU3MEPEHUs, Cilenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH B BUJI€ TAOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3YyJIbTaTaM UCCIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE HU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEII0KEHHON HMHCTPYKLIHH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOpPHBIM
o00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCTIE: CUCTEMA
OTOIUUIEHUS] JOMOB, TUTPOMETP, TApOBasi TypOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUYECKHE
MPEIOXPAHUTEIH, HNEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PUBMUECKUX SIBJICHUNM U HEOOXOJMMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETpP, JBUTATENIb BHYTPEHHErO CrOpaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl DJIEKTPUYECKUX LENend ¢
NOCJIEOBATENBHBIM U NAPAJIEBHBIM COEIUHEHUEM 3JIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  HWHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOIO HCIMOJIb30BaHUS (DU3MYECKUX 3HAHUW B TOBCEIHEBHOMN



XKU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBbS U COOIIOICHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh MOUCK HMHPOpMAIMM (PU3NYECKOTO COJEp)KaHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JaUTepaTypy (GU3NUECKOTro COAEPKaHus, CIpaBOYHbIE MaTEpUaIbl, PECYpPCHI
cetu MHTepHeT, BiIaaeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o0o0miass MHGOPMALMI0O M3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHus, B TOM YMCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBIOJHEHUU YYEOHBIX IPOEKTOB W HCCIEIOBaHUM (PU3NUECKHUX
IPOLECCOB paclpeAessaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAI B
NEATEIBbHOCTD IPYIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHUE,
IPOSIBIISS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJI30BaTh TMOHATHUSA: CHCTeMa OTcuéra, MarTepuaibHas TOYKa,
TPACKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, NedopManus
(ynpyrasi, mjgacTHuYeckKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesla, paBHOBECHE, MEXAaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, TH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AIIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3Iy4deHus,
U30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEMHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAXKEHUE



3ByKa, NPSIMOJIMHEMHOE pacnpoOCTPAaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsA PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPHUPOJIE:
MIPUJIUBBI U OTJIUBBI, ABMKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapuOJETOBOIO M PEHTICHOBCKOTO M3JIY4YEHHH, €CTECTBEHHBIH
paZMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKU) (HU3UUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAsS W MIHOBEHHAs CKOPOCTh Teja Ipu
HEpPaBHOMEPHOM JIBMOKECHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPrusl Tena,
MNOJHSITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPYKUHBI, KHHETUYECKAasi SHEPT s, TOJIHASI MEXaHUYECKasi SHEPIHsl, IEPUOL
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMJICHHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEIUYMH,
0003HAaYeHUs1 U EIUHULBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYHMHAMM,
CTPOUTDH rpapUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPNO3UIMK CHJI, MPUHIUI OTHOCUTENIbHOCTH [ amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alUCHIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 M3YyYEHHBIX CBONCTBA (DU3MYECKUX SIBICHUII,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBMS 3ajau 3allMChIBaTh KPATKOE YCIOBUE, BBIABIIATD
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($u3NYECKUX METO/OB, MCIONb3Yysl ONHCAHME HUCCIIEIOBAHMS, BbIAEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSIKA
NpOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKUX SIBICHUW WK
¢u3nyecKkux CBOWCTB Tea (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJIC€OaHUH, MPSAMOJIMHEHHOE PaCpOCTPAHCHUE CBETA,
pasnokeHne Oenoro cBeTa B CIEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 H30BITOYHOro Habopa
000py1I0OBaHUSs, OMUCHIBATH XOJI OTBITA U €r0 Pe3yabTaThl, POPMYITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe U3MepsIeMOl BeNMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);

OPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU IpU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMepHoAa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasiTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBETa OT yrjla MajJeHUs U yria MpejoMJIeHHs] OT yria
NajieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAEC TAOJWIl ¥ TPaPUKOB, JeiIaTh BBIBOILI TIO
pe3ybTaTaM MCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIC W3MEPEHHUS (U3UYECKUX BEIHUYUH (CpEeIHSISA
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas paboTa W MOIIHOCTh, YaCTOTa W TEPHOI
KOJICOaHMI MaTeMaTHYEeCKOTO W MPYKHHHOTO MAasSTHUKOB, ONTHYECKas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATH
U3MEpEHUs, Cleaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MOTYUCHHBIC PE3yJIbTaThl C YUETOM 3a/IaHHON
MIOTPEIIHOCTH U3MEPEHNN;

COOJII0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JTy4, TOHKAas JIMH3a, TUTaHeTapHas MOJIENTb aTOMa, HyKJIOHHAsI MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS U3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, MATYMKW TIOJOKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckorn, (oTroanmapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONMB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW UM  HEOOXoauMmble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pemieHnr  y4eOHO-TIPAKTUYECKUX  3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHU B INIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOAUTh  WHGOpPMAIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUS (DU3UYECKUX 3HAHWA B TOBCEIHEBHOM
KU3HH 711 obecriedeHusi 0€30MacHOCTH MpU oOpaIeHruu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYKaIoIIeH cpele;

OCYIICCTBJIATh TOUCK WHGPOpMAMK (PU3HUECKOTO COJCp)KaHUS B
HuTepHeTe, caMOCTOSTENHHO (HOPMYIUPYSI IIOUCKOBBIN 3aMpOC, HAXOAUTH
MyTH OMPEACIICHUS IOCTOBEPHOCTH TOJIYYCeHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUKM U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BAaTh MPHU BBIIOJIHEHUU YYEOHBIX 3aJaHUIl HAYYHO-ITONYJIIPHYIO
JauTepaTypy GU3HUECKOTrO COAEpKaHus, CIIPAaBOYHBIE MAaTEPUaJIbl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOTO COACpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, IpU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE IIpE3eHTalel ¢ Y4€TOM OCOOEHHOCTEW ayAuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3neu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpa
1.1 ®dusuka - HayKa o pUpoe 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmorexa [IOK
https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1 bubmorexa OK
' ya A https://m.edsoo.ru/7f416194
Uroro no pazaeny 6
Paspen 2. [lepBoHayanbHbIe CBeJAeHUS 0 CTPOCHHH BelleCTBa
bubmmoteka IIOK
2.1 CtpoeHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
’ JIBU>XeHUE U B3aUMOJICHICTBUE YaCTHIL ) | bu6mmoreka IIOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 brbmorexa [OK
https://m.edsoo.ru/7f416194
Hroro mo pazaeny 5
Paspnen 3. /IBuikeHune U B3auMo/ieiicTBue el
b K
3.1 MexaHn4ecKoe JBUKEHHUE 3 momorexa 110

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




bu6nmoreka [IOK

32 " 4 1
HEPIHL, Macca, HAOTHOCTS https://m.edsoo.ru/7f416194
bubnunorexa LIOK
33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnnoreka [JOK
' TEIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [IOK
4.2
Jlarerite XuAKocTA > https://m.edsoo.ru/7f416194
bubmuoreka [{OK
4, A
3 TMOChEpHOE AaBiCHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nunorexa LIOK
1 P 1
> aboTa M MOIIHOCTE 3 https://m.edsoo.ru/7f416194
bu6nunorexa LIOK
2 I1 1
> DOCTRIE MEXAHHIMBL > https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
53 M 4 1
eXamrHeckas SHeprit https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12




8 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM mudpoBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TenioBble ABJI€HUS
bubmuoreka [JOK
1.1 I
Crpocnue 1 CBOHCTBA BemiecTha 7 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pa3znen 2. DiiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
)1 DNeKTpUUYecKue 3apsiabl. 3apsHKEHHBIE Tella 7 | bubnnoreka [JOK
' U X B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 1T i i 20 2 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
ATHHTHBIC ABJCHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
JICKTPOMATHHTHAA HHAYKIIA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nu(poBLIe
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznea 1. Mexannueckue siBJeHHUS
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
o bub6 OK
1.2 B3aunmonelicTBue Ten 20 1 3 nomorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Wroro no pazaeny 40
Pa3znea 2. MexaHn4yecKkHe K0JI€0aHUA U BOJTHEI
bu6mmoreka [JOK
2.1 M §) 7 3
CXAHMHICCKHC KOJICOaHUA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paspnen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
' OJICKTPOMAardiuTHBIC BOJIHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA




bu6mmoreka [IOK

4.1 2
3aKOHEI pACHpOCTPAHCHIA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/Tf41ada6
Uroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorjionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpoetne atomHoro s1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 s 7 1
AACPHHIC peartiui https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 17
Pa3nea 6. IloBTopuTteibHO-00001aI0IIM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
' Kypca pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®u3uka — HaykKa O pUpOE.
SBnenus npupoipl. uzndeckue
SIBJICHUS

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Mexanndeckue, TIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnuecKkue BeIUUYNHbI U UX
U3MepeHue

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU OMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATYPhI"

Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3y4aroT IPUPOJY.
EcrecTBeHHOHAYUYHBIN METOJ
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUU C IIOMOIILIO MOJIEIEH
VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JAILHOCTD IIOJIETA
mIapyKa, MymeHHOT o

bubmnoreka IIOK
https://m.edsoo.ru/ff09f72a




TOPU30HTAILHO, T€M OOJIbIIIE, YeM
0oJbIIIe BBICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,

7 JOKAa3bIBAIOIINE JUCKPETHOE buGnuorexa [IOK
P hitps://m.edsoo.ru/ff09fe0a
CTPOCHUE BEIIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA buGnuorexa [IOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMnbITHI 11O
9 HaOJIFOAEHUIO TEIJIOBOrO
pacIIUpeHUs Ta30BY»
10 ArperaTHbl€ COCTOSIHUSI BEIECTBA
B3anMocBs3b Mexay cBOKWCTBaMHU
BEIIIECTB B pa3HbIX arperaTHbIX
1 COCTOSTHUSIX B BIX bubmuoreka [{OK
aTOMHOMOJIEKYJIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUU BOJBI
MexaHHuecKOe OBIKEHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubnmorexa [IOK
P p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bu6nunorexa LIOK
13 Ckopocts. EAUHUIEI CKOPOCTH
p a H p https://m.edsoo.ru/ff0a079c¢
14 Pacuetr myTH 1 BpeMeHU IBIKECHUSA bubnnorexa [IOK
T P a1 https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
P . P bubmuoreka [{OK
15 B3anmopeiicTBre Ten Kak mpuyMHa

HU3MCHCHUA CKOPOCTHU IBUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6nmoreka [IOK

16
1 00beMa TeJa 0 €ro IMJIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlabGopaTopHas paboTta
17 «OmnpeaeneHre MmIoTHOCTH TBEPIOTO
TEIa»
13 Pemenue 3anau mo teme bubnunorexa LIOK
"ITnoTHOCTH BemiecTBa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3anMoaencreug ten. Cria
ynpyrocti. 3akoH ['yka
Jlaboparopunas pabota «3yuenue
20 3aBUCUMOCTH PACTSHKCHUS
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SIBnenne tarorenus. Cunaa TOKECTH
CBs13b MEX]y CHIION TSKECTH U
. bubmuorexa [IOK
22 maccoi Tena. Bec tema. Pemenne
" " https://m.edsoo.ru/ff0al778
3ama4 o teMe "Cuia TSKeCTH
Cuita TSDKeCTH Ha APYTUX IUIaHETax.
23 dusnueckue xa aKfeyr WCTUKHU bubnuorexa [IOK
P p https://m.edsoo.ru/ff0al502
IUIaHET
bu6nunorexa LIOK
24 WNsmepenne cui. JlunaMmoMeT
P A p https://m.edsoo.ru/ff0al8cc
bubnunotexa LIOK
25 Bec Temna. HeBecomocTh
https://m.edsoo.ru/ff0al778
CiokeHue IBYX CUJI, HalIPaBJIEHHBIX
. v . P bubnuoreka [{OK
26 10 OJHOU MPSIMOM.

PaBHOelicTBYIOIIASA CHIT

https://m.edsoo.ru/ff0ala70




27

28

Permrenue 3agad mo reme
"PaBHoneiicTByromas cu"
TpeHne CKOJIb)KEHUS U TPEHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas padota «3yueHue
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIB)KCHHUS OT CHJIbI JIaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTE»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIbI

31

32

Pemenne 3amad mo Temam: «Bec
tenay, «['paduyueckoe n3ooOpakeHue
crny, «CUIbDy,
«PaBHOZIEMCTBYIOIIAS CUIT»

KonTponbHas pabota mo Temam:
«MexaHn4eCcKoe JBHKCHUC),
«Macca, mI0THOCTEY, «Bec Tema,
«I"paduyeckoe n300paKeHUE CUIT»,
«Cusl»

bubnuoreka [IOK
https://m.edsoo.ru/ff0alde0

33

34

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS aBJICHUS

I[aBJIeHI/IC rasza. 3aBUCHMOCTb

IaBJIEHU Ta3a OT 00bEMa,
TEeMIIEPATypPhI

bubnunorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a2376




[Tepenava naBneHus TBEPIALIMHU

bu6nmoreka [IOK

35 .
TETTAMI, AIKOCTAMH 1 Tasami hitps://m.edsoo.ru/ff0a25b0
3akou ITackans
JlaBlIeHHE B KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JIEUCTBUEM CHJIBI Bubmaorexa ITOK
A hitps://m.edsoo.ru/ff0a2718
TSHKECTH
37 Pemenue 3amad mo treme «/laBnenue bubnuorexa [JOK
B )KHIKOCTH U rase. 3axkoH Ilackansy https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 CooOmaromnirecst COCyIbl
HHarot e https://m.edsoo.ru/ff0a2970
39 T'unpaBnuueckuii mpecc buGnuorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
SKUIKOCTHBIA HACOC
Atmocdepa 3emiu. [Ipuannbl
CYyIIECTBOBAHUS BO3IYIITHOM
41 O}(;I(])IJ'IO‘IKI/I 3emin 3aBy£HMOCTL bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOTO TaBJICHUS OT BHICOTHI
HaJ YpOBHEM MOps
4 Bec Bo3ayxa. ATmochepHoe bubnmnorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnmoreka [JOK
nasieHud. Oneir Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJIEHHUS OT BBICOTEHI HA, OBHEM bubmmorexa TOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubmuoteka [IOK

AaBJICHUEC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Permrenue 3agad mo reme

46 "AtmocdepHoe naBicHue"
JelicTBue ®UIKOCTH U Ta3a HA BuGmorexa LIOK
47 HOTPYIRCHHOT B HIX TEHO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnas pabota
48 «OrnpeseneHue BbITAIKUBAIOLIEH Bu6muotexa [JOK
CHWJIBL, ACMCTBYIOLIEH Ha TeJO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 33.}'3.I/ICI/IMOCTI/I Beca BuGmiorexa LIOK
9 TlIa B BOAC OT 0OBEM® https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tena»
bubmmoteka IIOK
>0 Hnapartme Tex https://m.edsoo.ru/ff0a3a96
JlabopartopHnast pabota
"KoHcTpynpoBanue apeomeTpa win
51 KOHCTPYMPOBAHUE JIOAKHU U
OmpeciIeHuE eé
Ipy30M0bEMHOCTH"
Pemrenue 3agad mo reMam:
50 «IlimaBanue cynos. bu6muoreka [JOK
BosnyxorutaBanuey, «/laBnenue https://m.edsoo.ru/ff0a3654
TBEPABIX TN, KUAKOCTEH U Ta30B»
but6mmorekxa [IOK
>3 Mexaniteckas pabota https://m.edsoo.ru/ff0a3f82
54 MomntHocTs. EquHUIBEI MOIITHOCTH bubmmorexa TIOK

https://m.edsoo.ru/ff0a3f82




55

56

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPH
noabeMe 10 JiecTHuie"

[IpocTeie Mexanu3mbl. Poryar.
PaBHOBecue cwit Ha peruare

57

KonrponsHas pabora o Teme
«/laBneHue TBEPABIX TET,
KHUJKOCTEH U ra3oBy» /
Bcepoccuiickas npoBepouHas
paborta

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJBIX T, )KUJIKOCTCH U ra30By /
Bcepoccuiickas npoepoyHas
pabota

bubnunoreka LIOK
https://m.edsoo.ru/ffO0adffe

59

Prryaru B TexHuke, ObITY U IPUPOJIE.

JlaboparopHnast pabota
«HccnenoBanue ycioBuit
paBHOBECHSI pblyara

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3amay o temMe «Y CI0BUSA
paBHOBECHSI pbIyara

bubmmoteka IIOK
https://m.edsoo.ru/ff0a48a6

61

62

KoaddutmenT monesnoro neicTpust
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ naknoHHOM
TUTOCKOCTH

Pemenue 3amaud mo teme "Pabora,
MotHoctb, KIT/1"

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4c48




63

64

MexaHnueckasi S3Heprusi.
Kunernueckas 1 noTeHManbHas
SHEeprus

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTHH

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

65

66

YPOK-3KCIIEpPUMEHT 1O TEME
"DKCHepUMEHTAIbHOE OIPEIEICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIIUAJILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 10 HAKIOHHOM
IJIOCKOCTH"

KonTponbhas padota no teme
«PaboTa 1 MOLTHOCTB. DHEPTUs»

67

68

Pesepubiit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MexaHu4ecKkoe
nBroKeHne"

PesepBHylit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MomnHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

bu6nmorexa LIOK
https://m.edsoo.ru/ff0adee6




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 [ToBTOpEeHue kypca 7 kiacca 1
) BxoaHoi1 KOHTpONB MO KypCy 7 1 1
KJlacca
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
bubnunoreka LIOK
3 TEOPUHU U UX OIBITHBIE 1
https://m.edsoo.ru/ff0a5256
noATBepkaeHusa. Macca u pazmep
aTOMOB M MOJIEKYJI
Mogenu TBEPAOro, JKUAKOTO U
ra3o00pa3HOro COCTOSHUHN
BeniecTBa. OObsICHEHHE CBOMCTB
4 TBEPJIOTO, JKUJKOTO U 1 bubmorexa HOK
P ’ . https://m.edsoo.ru/ff0a540e
ra3o00pa3HOro COCTOSHUHN Ha
OCHOBE IOJIOKEHHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucramnmmueckue n amopgHsie ] bubmuorexa [IOK
TEla https://m.edsoo.ru/ff0a5800
6 CMmauuBaHue 1 KaWUIIPHOCTb. 1 bubnuotexa [JOK
[ToBepxHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
but6mmorekxa [IOK
7 TennoBoe paclIMpeHne U cxKaThe 1

https://m.edsoo.ru/ff0a5a26




Temneparypa. CBa3b TeMIepaTypbl

TEMJIOEMKOCTH BelecTna"

8 CO CKOPOCTBIO TETJIOBOTO JBUKEHUS
YaCTHI]

9 Bryrtpennsis sueprus. CriocoObl bubmmoreka [JOK
W3MEHEHUSI BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60

10 Buael Teronepenauu buGnuorexa [IOK

https://m.edsoo.ru/ff0a6412
Ypoxk-koudepennus "[IpakTuueckoe

1 HCIIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubnuorexa [{OK
BELLECTB U MAaTEPUAIIOB B LIENIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

2 KoaudecTBo Temnorsl. Y nenbHas bubnunoreka LIOK
TEIUIOEMKOCTD https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OalaHca.

13 TennooOMeH U TETIOBOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGoparopHas paboTa

14 "UccnenoBaHue IBIEHUS bu6nunorexa LIOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOTHOM U Topsiueit BOAbI"

PacuyeT konmyecTBa TEMIOTHI,

s HEOOXOIUMOTO JIJIsl HATPEBAHUS
TeJa U BBIIETISEMOT0 UM MPU
OXJTAKICHUH
JlaGoparopHas paboTa ) BuGmorexa LOK

16 "Onpenenenue yaenbHOMU

https://m.edsoo.ru/ff0a6bb0




DOHeprus TorMnBa. Y 1eabHast

bu6nmoreka [IOK

17
TEII0Ta CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaByienue u oTBEpAEBAHUE
18 KPUCTALIMYECKUX TeII. Y AebHas buGnuorexa [IOK
P ' https://m.edsoo.ru/ff0a71d2
TEIUIOTA IUIAaBICHUS
Jlaboparopnas padbora
19 "On I;I[CJII;HI/IG p;[eJILHOI?I TEIUIOTHI bubmorexa LIOK
p y” https://m.edsoo.ru/ff0a72fe
IIABJIECHHUS JIBIA
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y nenbHas Temiora
apooOpa3oBaHus U KOHICHCAIIUH.
21 3aBUCUMOCTE TEMIIEPATYPEI bubnnorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
aBJIEHUS
Brnaxxnocts Bo3ayxa. JlabopaTopHast
2 pabota "Onpenenenue bubmuoreka [IOK
OTHOCHUTEIHFHOMN BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/IyXa"
23 Pewienue 3a1au Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHTIUTIBI paOOTHI TETIIIOBBIX
24 neurateneit. [lapoBas TypOuna.
JIBuratenb BHYTPEHHETO CTOPAHMS
KII] TenmoBoro aBuratess.
bu6nunorexa LIOK
25 TensoBble ABUTATEIN U 3alATA

OKpYKaroIleil cpeasbl

https://m.edsoo.ru/ff0a7c7¢c




26

27

28

3aKOH COXpaHEeHHMsI U IPEBPAICHUS
SHEPTUU B TEIIOBBIX MpoOIleccax

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe ""TennoBbIe SIBICHUS.
N3MeHeHune arperaTHbIX COCTOSTHUM
BemecTna"

KonTtponbHast pabora o Teme
"TerutoBele sBiIcHUA. M3MeHeHne
arperaTHbIX COCTOSIHUI BemecTna'

bubnunoreka LIOK
https://m.edsoo.ru/ff0a83f2

bubnunoreka LIOK
https://m.edsoo.ru/ff0a86ae

29

30

31

DnekTpuzanus Tei. JIBa pona
IEKTPUICCKUX 3aPSIOB

VYpok-uccnenoBanue
"DnexTpuzanus TeJl UHAYKLIUEH U
IIPU COIPUKOCHOBEHUU"

B3aumoneiicTBue 3apsKEHHBIX TEIL.
3axoH Kynona

bubmmoteka IIOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUUIECKOE TIOJIE.
HanpsskeHHOCTB IEKTPUYECKOTO
nosis. [IpuHnMn cynepno3suuuu
JJIEKTPUYECKUX T10JIEN

bubmmoteka IIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snekTpudeckux 3apsaoB.
OneMeHTapHbIi 3apsag. CTpoeHue
aToma

34

35

IIpOoBOTHUKY M AMDIIEKTPUKHU. 3aKOH
COXPaHEHHs DICKTPUYECKOTO 3apsia

Pemenne 3amad Ha MMPUMCHCHUC
CBOICTB QJICKTPHUYCCKUX 3aps10B

bubnunorexa LIOK
https://m.edsoo.ru/ff0a8ef6

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a90cc




DJIEKTPUUYECKUI TOK, YCIOBHUS €0

36 cymiectBoBaHusl. Mictounuku bubmmorexa [JOK
v ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlercTBHUS SJIEKTPHUYECKOTO TOKA bubmorexa OK
P https://m.edsoo.ru/ff0ad6b2
VYpoxk-uccinenosanue "Jleiictere

38 3JIEKTPUYECKOIO MOJIs Ha 1
MIPOBOJIHUKH M TUDJIEKTPUKH"

39 DJIEKTPUUYECKHI TOK B METaIlIaX, bubmmoreka [JOK
JKHMIKOCTSX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas erb 1 e€
COCTaBHBIC YaCTH
Cuna toka. JlabopaTopHas pabota

41 "N3mepenue u peryaupoBaHue CUITbI 0.5 bubmmorexa [TOK

. p perymp ) https://m.edsoo.ru/ff0a8bd6
TOKa
DNEKTpUUECKOe HAMpsIKEHHE.

4 Bonbr™merp. JlabopaTopnas pabora 0.5 bubmuoreka [IOK
"M3MepeHue U peryJInpoBaHue ' https://m.edsoo.ru/ff0a%14
HanpspkeHus"

ConpoTuBiIeHHE TPOBOJHHKA.
43 v eJIIJLHoe comn OTI/II)BJ'IeHI/Ie bbmmorexa [TOK
A p https://m.edsoo.ru/ff0aa738
BEILECTBA
JlaGopaTtopHnas pabota
"3aBUCUMOCTD 3JIEKTPUUYECKOTO
but6mmorekxa [IOK
44 COIPOTUBIICHUS ITIPOBOJHUKA OT €ro 1

JUTMHBI, IJIOIAAN TONEPEYHOTO
cedeHus U matepuana”

https://m.edsoo.ru/ff0aa738




3aBUCUMOCTH CHJIBI TOKA OT

45 HanpsoxeHust. 3akon Oma s bubnmorexa LHOK
p ’ A https://m.edsoo.ru/ff0aad44a
ydacTka 1enu
JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTH CUJIIBI
46 TOKA, UAYILETO YEPE3 PESUCTOP, OT bubnmorexa LHOK
> Y pesp P, https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapalIeIbHOE
COCTMHCHMS TIPOBOTHUKOB
JlaGopaTtopnast padota "I[IpoBepka
48 IIpaBUJIa CJI0KEHUS HAIPSLKEHUI Bbu6mmoteka [JOK
[IPU MOCIETOBATEILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHast pabota "I[IpoBepka
49 IIpaBUJIa I CUJIbI TOKA IIPU bubmmnoreka HOK
rapajjieIbHOM COeIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa U1t pa3aIngaHoro bubmorexa LHOK
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
Pabora 1 momHoOCTH
51 DJIEKTPUUECKOTO TOKA. 3aKOH bubmorexa HOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGoparopHag pabora
" PATOpHI P bubmuoreka [{OK
52 Omnpenenenrie paboOThl U MOIITHOCTH

ANEKTPUYECKOr0 TOKA"

https://m.edsoo.ru/ff0ab3e0




53

54

55

DneKkTpuyecKue ey u
HOTPEOUTENH NIEKTPUIECKON
sHepruu B ObiTy. KopoTkoe
3aMbIKaHHUEC

ITocTosIHHBIE MATHUTEI, UX
B3auUMOJICUCTBUE
Ypok-uccnenosanue "M3yuenue
I1OJIEH MOCTOSIHHBIX MarHUTOB"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ab660

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac3d0

56

57

58

MaruutHoe nojie. MarauTHoe noJie

3eMII U €70 3HAUEHUE JUIS JKU3HU
Ha 3emiie

[ToaroroBka Kk KOHTPOJILHOU paboTe

1o TeMe "DJIeKTPUUECKHE 3aps/bl.
3apspKeHHBIE Tela U UX
B3auMoiercTBUs. I1oCcTOSHHDBIN
AIIEKTPUYECKUH TOK"

Konrponbnas pabora no reme
"DneKkTpuuecKue 3apsabl.
3apsoKeHHBIE Tela U UX
B3auMoiercTBUs. I11oCTOSHHDBIN
AIIEKTpUYECKUi TOK" /
Bcepoccuiickas npoBepoyHas
pabora

bubnuoreka [{OK
https://m.edsoo.ru/ff0acOba

bubmuoreka [IOK
https://m.edsoo.ru/ff0abd2c

bu6nunorexa LIOK
https://m.edsoo.ru/ff0abea8

59

PesepsHslit ypok. Pabota ¢
TeKcTamMu 1o TeMe "I1oCTOsHHBIN
JEeKTpUYeCcKui Tok" /
Bcepocculickas npoBepoyHas
pabora

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acdc6




60

61

62

63

64

65

OnbIT OpcTeaa. MaroutHoe nose
AIEKTPUUECKOT0 Toka MaruutHoe
M0JI€ KaTYIIKH C TOKOM

[IpriMeHeHue JIeKTPOMAarHUTOB B
texHuke. Jlaboparopnas padora
"U3ydyeHue nericTBUS MArHUTHOTO
MOJIsl HA IPOBOJHUK C TOKOM"

DNEKTPOABUTATEh TTOCTOSIHHOTO
Toka. Mcnonb3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AneKTpoaBUTaTENs"

Oneiter @apanes. 3akoH
3JIEKTPOMAarHUTHON MHIyKIUH.
[IpaBuio Jlenna

Onekrporerepatop. CriocoObl
MOJIYYEHUS IIEKTPUUECKON
SHEPIruH. DIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPruu

[ToaroroBka K KOHTPOJIBHOU padboTe

1o TeMe "DJIEeKTPUIECKHE U
MarHuTHBIE SIBJICHUS"

0.5

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ac1d2

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubnuoreka [{OK
https://m.edsoo.ru/ff0ac86¢

66

KonTponbhas pabota no teme
"DNIeKTpUUECKNEe U MAarHUTHbIE
ABJICHUS"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acb14




PesepHbIii ypok. Pabota ¢
67 TexcTaMmu 110 TeMme "TennoBrlie
sBieHus"”

PesepHbIii ypok. Pabota ¢
68 TEKCTaMH I10 TeMe "MarauTHrle
sBjeHus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

14.5

bu6nmoreka [IOK
https://m.edsoo.ru/ffO0acc5e




9 KUIIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpEeHue kypca 8 kiacca 1
) Bxonnoe TectupoBanue 1o Kypey 8 1 1
KJlacca
MexaHnyeckoe ABUKEHUE.
MarepuanbHas Touka. Cucrema
bu6mmoreka [IOK
otrcuera. OTHOCUTENBHOCTD
3 1 https://m.edsoo.ru/ff0ad474;
MEXaHUYECKOTO JBUKEHUS.
. https://m.edsoo.ru/ff0ad19a
PaBHOMEpHOE ITpsIMONIMHEITHOE
JIBUKEHHE
HepaBHOMepHOE NPAMOTUHENHOE
4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTh
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE | bubnnoreka [JOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEINHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHHS. 1
I'paduk ckopoctu
JlaGopartopHas paboTa
7 "OnpeneneHye ycKOpeHus Teia npu : 1 bubmuoreka [IOK

PaBHOYCKOPEHHOM JABUXEHUHU T10
HAKJIOHHOM TIIOCKOCTH"

https://m.edsoo.ru/ff0adb18




CBo0Ooguoe nagenue teir. OIbITh

TPEHUS»

8 lanunes
PaBHOMEpHOE ABMXKEHUE TTIO
9 okpyxHocTH. [lepron u yacrora bubmmoreka [JOK
obparnenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ae176
CKOpOCTH
10 LlenTpOoCTpEMUTENIBHOE YCKOPEHUE
1 [Iepssiii 3ak0H Hprotona. Bektop bubnuorexa [IOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHozelicTByrOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cyniepnio3uniust Cuit https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bubnnoreka [HOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
15 Cuna ynpyrocrn. 3aon Iyka i sisoosilaes?
16 Pemenue 3angau no reme «Cuna
YIOPYTOCTH
JlaGopaTtopHast pabota
17 «OmnpeneneHne KeCTKOCTU bubmmorera [TOK
https://m.edsoo.ru/ff0aee28
NPY>KUHBI»
bubnuorexa [JOK
18 Ca Tperis https://m.edsocL).Iru/fanf738
19 Pemenue 3aga4d mo teme «Cria bu6mmorexa [IOK

https://m.edsoo.ru/ff0afa26




JlaGopaTopHnas pabota

bubnnoreka [HOK
20 "Onpenenenne kodpduimenta 1
e —— https://m.edsoo.ru/ff0af8be
HUS
Penrenue 3amau mo teMe "3aKOHEI BuG OK
nonnoTeka
21 Hprorona. Cuna ynpyroctu. Cuiia 1
S— https://m.edsoo.ru/ff0afb8e
Cuna TsKeCTH M 3aKOH BCEMHUPHOTO B OK
noInoTeKa
22 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO 1
S https://m.edsoo.ru/ff0af044
VYpoxk-kordpeperuus "/IBmkenHue ten
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA
(Conneunas cucrema). ['anaktuku"
Pemenue 3anau no teme "Cuna BuG OK
nonnoTexa
24 TSDKECTH Y 3aKOH BCEMUPHOIO i
— https://m.edsoo.ru/ff0af5f8
)5 [TepBast KocMHUY€ECKask CKOPOCTb. bubnuoreka [IOK
HesecoMocCTh U nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOM TOUYKH.
AGcomoTHO TBEPAOE TEIO. BuG OK
N nonnoTexa
26 PaBHOBecue TBEpIOTO TEIIA C© A
v — https://m.edsoo.ru/ff0afe36
MowmenT cunsl. LienTp Tsoxectn
PaBHOBecue MaTepraIbHON TOUYKH.
AOGCom0THO TBEPAOE TEIO.
27 PaBHOBecue TBEpAOrO TENIA C

3aKPEIUIEHHON OCBIO BpalllCHUS.
MowmenT cunsl. LienTp Tsoxectn




Pentenue 3amau mo teme "MoMeEHT

bu6mmoreka [IOK

28 cuibl. Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe

29 1o TeMe "MexaHnueckoe IBHIKEHHE. buGnnorexa LIOK

. https://m.edsoo.ru/ff0b0408
BzaumoneiictBue ten"
KonTtponbHast pabora o Teme
30 "MexaHn4YeCcKoe JBUKEHUE. bubmmorexa [IOK
. https://m.edsoo.ru/ff0b06ec
BsaunmonerictBue Tten"
HNmnynsc Tena. UMImynbsc CHIBL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnnoreka [HOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/ICICTBUE

1 Pemenue 3agau mo teme "3akoH bubmuoreka [JOK
COXpaHEHHUs UMITysbca' https://m.edsoo.ru/ff0b096¢

3 VYpok-koHpepenuus "PeakTuBHOe
JBUKEHHE B IPUPOJAE U TEXHUKE"

bu6mmoreka [IOK

34 Mexannueckas paboTa U MOIIIHOCTb hitps://m.cdsoo.r/f0b0as4

35 PaGoTa crtbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHast pabota
«Omnpenenenue paboThl CUITBI

36 TPEeHHUsI IPU PaBHOMEPHOM
JBIDKCHUH TeJIa TI0 TOPU30HTAIBHON
MOBEPXHOCTU»

37 CBs13b SHEpruu U paboThlI.

[ToreHmanpHas SHEPrUst




Kunernueckas sueprus. Teopema o

bu6mmoreka [IOK

38
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUS YHEPTHUH B
MEXaHHKE
40 JlaboparopHas pabota «3ydenue bubnunoreka [HOK
3aKOHA COXPAHEHUS SHEPTUNY https://m.edsoo.ru/ffOb12fe
Al KoiebarenpHoe IBUKEHHUE B €TO bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromye KojaeOoaHusl.
42 BBII}-I,X YKIEHHBIC KOJIeOaHUs bubmorexa LHOK
e ' https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil U NPy >KUHHBINA
MasITHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 reprojia KojieOaHui OT KECTKOCTH bubmorexa HOK
proa https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 [IpeBpanienue 3Hepruu npu
MEXaHUYECKUX KOJIECOaHUIX
JlaGopaTtopHast pabota
46 «Ornpenenenye 4acToThl U Iepruojia bubmorexa HOK
peA . pHOA https://m.edsoo.ru/ffOblaec
KoJIe0aHUl MPY>KUHHOTO MAasITHUKA
JlaGopaTtopHnas pabota «IIpoBepka
47 HE3aBHUCHUMOCTH TIEPHO/Ia KOJIeOaHmit bu6mmorexa [IOK
rpy3a, HOABELIEHHOI'O K HUTH, OT https://m.edsoo.ru/ffOb197a
MaccChl Tpy3a»
Mexanundeckue BoaHbI. CBOMCTBA
bu6mmoreka [JOK
48 MeXaHW4eCKUX BOJIH. [IpoonbHeIe 1

MOINEPCUYHBIC BOJTHEBI

https://m.edsoo.ru/ff0b21fe




49

50

VYpok-koHpepeHus
"MexaHUYeCKHUEe BOJIHBI B TBEPIOM
tene. CelicMuueckue BOJIHbI"

3Byk. PacnipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccnenoranue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

53

54

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YabTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOM padoTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannueckue KoneOaHus u
BOJIHBI"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabora no teme
"3aKOHbBI COXpaHEHUS.
Mexanuueckne KoaebaHus u
BOJIHBI"

56

57

58

DIIeKTPOMarHuTHOE TOJIE.
BHGKTpOMaFHI/ITHI)Ie BOJIHBI

CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH
Ypok-koHpepenius "llxana
AJIEKTPOMAarHUTHBIX BOJIH.

Hcnonp3oBaHue 37€KTPOMarHUTHBIX
BOJIH JIJI1 COTOBOI1 CBA3U"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2fe6




VYpoxk-uccienopanue "M3yuenue

. bu6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIIBI0 MOOMIIBHOTO TesehoHa
Pemenue 3amau Ha onpeaencHue
60 YaCTOTHI U JJIUHBI
3JICKTPOMArHUTHOW BOJTHBI
DNeKTpOMarHuTHast IPUPO/Ia CBETA.
61 CxopocTth cBeTa. BoiHOBBIE bubmorexa LHOK
P . https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
Hcrounuku ceera. [Ipsmonuneninoe
62 acrpocTpaHEHHe CBeTa. 3aTMEHUs bubmorexa LHOK
Pacipoctp ' https://m.edsoo.ru/f0b3658
Connua u Jlynst
3aKOH OTpa)XeHUs CBETa. 3epKaJa.
63 Pemienue 3amau Ha mpuMeHEHNE bubmmorexa [JOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
64 ITpenomnenue cBera. 3aKoH bubnuoreka [IOK
HpEeJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
ITommHOE BHYTpEHHEE OTPAKEHUE
cBeta. Mcronb30BaHre MOJTHOTO bu6mmoreka [IOK
65
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3cS5¢c
ONTHUYECKUX CBETOBOJAX
JlaGopaTtopHnast pabota
"HccnenoBanre 3aBUCUMOCTH yIJia
66 MIPEJIOMJIEHUSI CBETOBOTO JIy4a OT
yrila najeHusl Ha TpPaHulle "BO3yX-
creksio""
67 VYpok-koHpepeHus

"M crop30BaHueE TIOJTHOTO




BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS

CBsI3b"
68 JIunzel. OnTryeckas cuiia JIMH3bI bubmmorexa [TOK
https://m.edsoo.ru/ff0b3f2c
. bu6mmoreka [JOK

69 [TocTpoenne M300paXKeHUH B TMH3AX hitps:/m.cdsoo.ru/ff0bdd4a
JlaGopaTopHnas pabota

70 "Onpenencane HOKYCHOTO bubnnoreka [JOK
pacCTOSIHUSA U ONITHYECKOM CHJIbI https://m.edsoo.ru/ff0b4206
cobuparomei TuH3b1"

71 Ypok-koHpepenmus "OnTuueckue bubnnoreka [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

7 I';1a3 kak onruyeckas CUCTEMA. bubnuotexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Vpoxk-koupepennus "JledexTs
3penus. Kak coxpanurts 3peHue"

Paznoxxenue 6enoro cBeta B CIIEKT).

74 OnbiTel HhtoTOHA. CliokeHne bubmuorexa [JOK
CIIEKTpaJbHBIX I[BETOB. /ucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
pa3JI0XKEHUIO OETOT0 CBETa B CIIEKTP

bubmuorexa [JOK
75 Y BOCIPUSATHIO LIBETA MPEIMETOB

MIPU UX HAOTIOJICHUH Yepe3
1BETOBBIE (QUIBTPHI"

https://m.edsoo.ru/ffOcOe2a




VYpoxk-npaktukym "BosHOBBIE

76 CBOIICTBa cBeTa: AUCIEpCHs,
uHTepdepeHys u auppaxaus”
77 OmnbiTel Pezepdopaa u mianerapHas bubmmoreka [JOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8
73 [Tocrynarter bopa. Moaens aroma
bopa
Hcenyckanue v noriomeHnue cBera
79 atomoM. KBanTel. JInneliuaTteie bubmmorexa [TOK
) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPHI
20 Ypok-npaktukym "Habnonenue bubnnoreka [HOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUBI bubmmorexa [OK
A A https://m.edsoo.ru/ff0c1672
CrtpoeHune aTOMHOTO spa. bubnnoreka [JOK
82
Hyxknonnas monens https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE TPEBpAILICHHUS. bubnuoreka [IOK
M3zoTtomnsl https://m.edsoo.ru/ffOclal4
84 Pemienne 3agau mo teme: bu6nmoreka [JOK
"PagnoakTuBHBIE IpeBpalieHus” https://m.edsoo.ru/ffOc1b4a
85 [lepuon nonypacnana
Ypok-koH(pepeHus
86 "Ifa HO&K]%IBI:-IBI: W3JTy4YEHHS B bubmmorexa [TOK
g e " https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
S nepuble peakuuu. 3aKOHBI
P P bubnmoreka [JOK
87 COXpaHEHHUs 3apsiI0BOTO U

MacCCOBOTI'O YHUCEII

https://m.edsoo.ru/ffOc1c58




88

89

DHeprus CBS3HM aTOMHBIX sIEp.
CBs13b Macchl U SJHEPTUU

Pemenue 3anaud no reme "AnepHeie
peakuun"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

90

Peakuuu cunTe3a u neneHus saep.
Wcrounuku sneprun ConHua u
3BE3 ]

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

91

92

93

94

95

Ypok-koHpepenus "SAnepaas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JIyYEHUHN Ha
JKUBbIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "DJIeKTPOMarHUTHOE TOJI€.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanTtoBrie saBicHus"

Konrponbnas pabora no reme
"DNEeKTpPOMarHuTHOE MOJIE.
ONEeKTPOMarHUTHHIE BOJHBI.
KBanTtoBeie siBneHus"

[ToBTOpeHue, 06061IIeHNE.
JlaGopatopHble paboThI IO Kypcy
"B3aumopeiicteue ten"
[ToBTOpenue, 06o6meHue. Pemenue

pacueTHBIX M Ka4€CTBEHHBIX 3aJa4
1o teMe "TeroBble nporecchl”

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6ob6meHue. Pemenue
PaCUYCTHBIX U KaUCCTBCHHBIX 3a1a4

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2a22




o teme "KII/[ TemioBeIx
nBurareiei”

IToBTOpenue, 0600eHNE. Permenue

bubmuorexa [JOK

7 1
9 pacyYeTHBIX U KaUYECTBEHHBIX 3aja4 hitps://m.edsoo.rw/ff0c2b30
no Teme "KIIJ] anexTpoyctanoBOK"
[ToBTOpenue, oboOIIeHNE.
98 JIaGopatopHble pabOTHI IT0 KypC 1 1 Bubmorexa ITOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOoBbIE SIBICHUS
[ToBTropenue, 06o0menune. Padora ¢
99 TEKCTaMH 110 TeME "3aKOHBI 1 Bubmorexa ITOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, 0600meHNE. PaboTa ¢
100 Texctamu 110 Teme "Konebanus u 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
IToBTOpenwue, o6o6meHne. Pabora ¢
101 TeKCTallz\)/II/I o TeMe {-'IéBeTOBBIe 1 bubnmorera [TOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06061menue. Padota ¢
102 TekcTaMmu 1o TeMe "KBanToBas u 1
sanepHas Gpusuka'
OBILIEE KOJIMYECTBO YACOB I10 102 7

[TPOI'PAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

1.2

1.3

pas3iiniaTthb SABJIICHUS IO OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I'-I€CKOG SIBJICHUC

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (U3NYECKUX SIBJICHUN B
OKpY’KaloIlleM MUpe, B TOM 4ucie GU3NYecKue SABJICHUS B IPUPO/IE,
MIPH 3TOM HIEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHBIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

OINMCHIBaTh M3YYECHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTONB3ysd (DU3MYECKHE BENUYMHBI, NpPU OMHCAHUH TPABHILHO
TPaKTOBaTh (U3NUYECKUH CMBICT MCIOJIb3YEMBIX BEJIWYHMH, HX
0003HAUYEHUsSI W EOUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMUYUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTD I'paUKK U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKkTepU30BaTh CBOMCTBA TeN, (PU3NUYECKUE SBIICHUS U TIPOLIECCHI,
HCIOJIb3ysl WM3YYEHHBIE 3aKOHBI, INPU ITOM J1aBaTb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHAa U 3alHChIBAaTh €ro0 MaTeMaTH4eCKoe

BBIPAKCHUC

1.6

OOBSICHATh (PM3MUECKUE SBJICHUS, MPOLIECCH U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BBIABIATH I[PUYUHHO-CIEICTBEHHBIE CBSI3H, CTPOMUTH
oObsicHeHne u3 1 — 2 joruyeckux miaroB ¢ omopod Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU




1.7

pemarb pacy€THble 3a1a4 B 1| — 2 IEMCTBHS, UCIOJIb3YSl 3aKOHBI U
(dbopMyIbl, CBsi3pIBatONIME (DU3MYECKHE BEIMYUHBI: HA OCHOBE
aHaJlu3a yCIIOBUS  3aJaud  3alKChbIBaTh  KpaTkoe  YCIOBHE,
MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBl U TPOBOJHTH
pacuéTel, HAXOAWUTHb CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peiCHuA 3aaa4, OLICHUBATh PCAIMCTUIHOCTD HOHy‘-IGHHOﬁ

(bu3nuecKoil BeTUYNHBI

1.8

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3MYEeCKUX METOJIOB, B OIMCAHUM HCCIECIOBaHMUSA BBIICIATH
MpoBepsieMOe  MpEeNroyiokeHue  (Tumoresy),  pas3iauyath U
MHTEPIPETUPOBATh IOJIYUYEHHBIM pe3yJabTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

1.10

1.11

MIPOBOANUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py10BaHus, 3aIIMCHIBATH XOJ1 ONbITa U (HOPMYJIUPOBATH BBIBObI

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIHb30BAHUEM aHAJIOTOBBIX U
M (poBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENIHOCTH N3MEPEHUH

IPOBOJIUTh  MCCIEJOBAaHUE 3aBUCUMOCTH OJHOM  (U3UUECKOM
BEJIMYHUHBI OT JAPYrol C HCIOJIb30BAaHMEM IHPSIMbBIX H3MEPEHMH,
y4acTBOBaTh B IUIAHUPOBAaHMU y4eOHOIO HCCIeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpPEeaIOKEHHOMY
IUIaHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOH 3aBUCHUMOCTH
(U3MYECKUX BEJIWYUH B BUJE NMPEAJIOKEHHBIX TaOIUI U rpauKoB,

ACJIaTh BbIBOABI 1O PE3yJIbTaTaM UCCICAOBAHUA

1.12

1.13

MIPOBOJIUTh KOCBEHHBIE M3MEpEHHsI (U3UUYECKUX BEIUYMH, CIEIys
MPEIOKEHHON MHCTPYKLIMM: TP BBINOJHEHUN H3MEPEHUI
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHUE

HCKOMOM BEITUYUHEI

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH Mpu pabore ¢

1a00paTOpPHBIM 000pyI0BaHHEM

yKa3plBaTh MPUHLUMBI JCUCTBUS NPUOOPOB U  TEXHHUYECKUX
YCTPOWCTB, XapaKTepU30BATh NPHHLMIBI JEHCTBHS HW3YYECHHBIX

HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB C IIOMOIIIBIO HX OIIMCAaHUA,




1.15

UCIIONIb3YSl 3HAHMS O CBOMCTBaxX (U3MYECKUX SBIEHUH U

HeoOxouMBbIe (DU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

MPUBOJUTL TpUMEPHl (HaXoAWTh WH(MOpPMAMIO O TpHUMEpax)
NPaKTUYECKOrO  HCIOJIB30BaHUS  (pU3MYECKMX  3HAaHUH B
MOBCETHEBHON KM3HU Il  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHUYECKHMH YCTPOHCTBaMH,
COXpaHEHMs 3/10pOBbS U COOJIIOJICHUS HOPM 3SKOJOTHUYECKOIO

MOBEJICHUS B OKPY’KAIOIIEH cpefie

1.16

OCYILECTBISATH OTOOP UCTOYHUKOB MHGOpManuu B cetu HTepHeT B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoOCOM, Ha OCHOBE
MMEIOIUXCS 3HAHUN U MYTEM CpPaBHEHHS Pa3IUYHBIX HCTOYHUKOB
BBIICTISITE MHPOPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUYUBOM HITH

MOJKET OBITH HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATh pu BBIIIOJTHEHUU y4eOHBIX 3a/laHuI
HAy4YHOINONYJIAPHYIO ~ JUTEpaTypy (U3MUECKOro  CcoJepKaHus,
CIIpaBOYHBIE MaTepUalibl, pecypcbl cetu VHTepHeT, BlIageThb
puéMaMHu KOHCIIEKTUPOBAaHUS TEKCTa, npeodpazoBaHus

nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE ITMCbMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMau (GU3HUECKOTO
CoJiep’KaHusl, B TOM YHCJIe MyOJUYHO JIeNaTh KPaTKUe COOOIEHUs O
pe3yabTaTax MPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, NpU 3TOM
IPAMOTHO HCIIOJIB30BaTh M3YyYEHHBIN IMOHATUHHBIN ammapar Kypca

(I)I/I3I/IKI/I, COITIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

1.19

MpU  BBIOJIHEHWH  y4EOHBIX TMPOEKTOB M  HCCIENOBaHUM
pactipeenaTh O0S3aHHOCTH B TpPylme B  COOTBETCTBUM C
MOCTaBJICHHLIMHM 33aJadyaMH, CJCAUTh 3a BBIIOJHEHHUEM ILIaHa
IefcTBUI, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIM  BKJIaJ B
JIeATeILHOCTD TPYIIIbL, BBICTPanBaTh KOMMYHUKaTUBHOE

B3aUMO/ICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KUIACC




Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1.1

HCIIOJBb30BAaTh IIOHATHUA

1.2

1.3

1.4

1.5

pas3iinydaTth ABJICHHA 110 OIMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAaHHOC (buanecxoe SIBJICHUC

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MYECKHUX SIBICHUU B
OKpY’KalollleM MHpE, B TOM 4Yucie GU3NYeCcKue SBJICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 337auy B yU€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUECKUE SBICHHS,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCIOJB3YEeMBIX  BEIHYHH,
0o0O3HaYeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GopMysbl, CBS3BIBAIONINE JaHHYIO (HU3MYECKYI0 BEIHMYMHY C
JPYTUMH BEIMYUHAMM, CTPOUTH IPa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHbI, IPU ITOM JaBaTb CIIOBECHYIO
(hopMynTUPOBKY 3aKOHa U 3alHChIBAaTh €ro0 MaTeMaTH4eCcKoe

BBIPDAKCHUC

1.6

OO0BSACHATH (hM3HUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTHKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE W3
1 — 2 nOru4ecKux mIaroB ¢ MOMOIIbI0 1 — 2 W3y4eHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBHGHHﬁ, (bI/I3I/I"IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

1.7

1.8

pemarh pacyéTHble 3a1auu B 2 — 3 NEHUCTBHS, UCIIONb3YS 3aKOHBI U
(dbopmynbl, CBsA3BIBAIONIME (PU3MUECKHE BEIUYMHBI: HAa OCHOBE
aHalM3a YCJIOBHUA 3a/1a4M 3allMChIBATh KPAaTKOE YCIOBUE, BBISBIISTH
HEJIOCTaTOK JAHHBIX JUIsl PEIICHUS 3aJa4d, BHIOWpATh 3aKOHBI U
(dhopMyIbl, HEOOXOIUMBIC AJisi €€ pelieHus, IPOBOAUTH PACUETHl U
CpPaBHUBATh IMOJYyYEHHOE 3HAaYeHHUE (PU3MUYECKOW BEIUYUHBI C

HU3BCCTHBIMU JaHHBIMH

pacrno3HaBaTh IpPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU

(bl/ISI/IquKI/IX MCETOHOB, HCIIOJIB3YsA OHNHUCAHUC UCCICIOBAHUA,




1.9

BBIJCIATHE IIPOBEPACMOC MPEAIIOIIOKCHNEC, OUCHNBATE IIPAaBUJIIBHOCTD

nopsaaKa ImpoBCACHUA UCCIICAO0BAHUA, ACTIATh BBIBO/IbL

MPOBOJIUTH OMBITHl 1O HAOMIONEHHIO (DU3MUYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Teil:  (OpMynHpoBaTh  MPOBEPSIEMbIE
NPENoJIoKEeHUsI, COOMpaTh YCTAaHOBKY M3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (DM3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPELMTHOCTH

MPOBOJIUTh HCCIIEOBAHUE 3aBUCHMOCTH OJHOH  (PU3UYECKOM
BEJIMYHUHBI OT JAPYrOM C HCIOJB30BAaHUEM IMPSAMBIX H3MEpPEHUIL:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cleqysd MpeAJoXKEeHHOMY IUIaHy, (UKCUpPOBATh
Pe3yabTATHI MOTYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIUI] U rpadUKoOB,

ACJIaTh BbIBOJABI IO PE3YyJibTaTaM UCCICAOBAHN

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEpPEHUsT (DU3UYECKUX  BEITUYHH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOMpaTh  IKCIEPUMEHTAIBbHYIO
YCTAHOBKY, CJHEAysl MPEIJI0KEHHOM HHCTPYKUHUH, U BBIYUCIATH

3HAYCHUEC BCIINYHNHBI

1.13

1.14

CO6J'II-O,[L8.TB npaBujla TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYI0BAHUEM

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

Pacnio3HaBaThb MPOCTHIC TCXHUYUCCKHUC YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI>I 10 CX€MaM M CXEMAaTUYHbIM PUCYHKaM, COCTABJIATh CXCMbI
QJICKTPUYICCKUX LIeleil ¢ ImoclegoBaTelbHBIM U napauiC]IbHbIM
COCIUHCHHUEM JJICMCHTOB, pasjindyasd YCJIOBHBIC 0003HaUCHU

QJICMCHTOB JJICKTPUUYCCKUX Lemnei

1.16

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Uil oOecrieyeHus: Oe30MacHOCTH IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHUYECKHUMH YCTPONCTBAMH,




1.17

COXpaHEHHS 3I0pPOBbS M COONIOJCHHS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu MlHTEpHET, HA OCHOBE UMEIOIINUXCSI 3HAHUH U TyTEM CPaBHEHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIACIATh HH(pOpMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOXKET OBITh HC,I[OCTOBGpHOﬁ

1.18

UCIOJb30BATh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaATypy (PU3MUECKOrO COAEp KaHusl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VHTepHer; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMAIIUH U3 OTHOM

3HAaKOBOM CHCTEMEI B APYT'YIO

1.19

1.20

9 KJIACC

CO3/1aBaTb COOCTBEHHBIE THCHbMEHHBIE U KpaTKUE YCTHBIC
cooOmeHus, 0000mass HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(U3MYECKOTO COJEepKaHUs, B TOM YHCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl IPOEKTHOMN UII UCCIEN0BATEIbCKOMN AESITENbHOCTH, IPU
3TOM TPaMOTHO MCIOJb30BATh M3YYECHHbIA MOHATUWHBIN amnmapar

Kypca GU3UKU, COTPOBOXKAATH BRICTYIJICHUE TIPE3eHTallUEH

MIPH BBIMOJHEHUU YY€OHBIX MTPOEKTOB U UCCIIEIOBAHUHN (PU3HUECKUX
IIPOLIECCOB paclpeaesaTh 00S3aHHOCTH B TPYIIIE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJla4aMH, CJIEAUTh 3a BBINOJHEHUEM ILIaHA
JNEWCTBUA W  KOPPEKTHUPOBaTh €ro, aJaeKBaTHO OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENBHOCTh TPYMIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI

Kon
NpoBePsieMoOro
pe3yjabTara

1.1

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

HCII0JIB30BAaTh U3YUCHHBIC ITIOHATUA

pasiinydaTth ABJICHHA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SABJICHUC

1.3

pacnio3HaBaTb MPOABJIICHUC H3YUYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBIICHUI B

OKpY’KaloIllleM MHpE, B TOM 4Yucie pU3NYECKUE SBJICHUS B IPUPOJIE,




1.4

1.5

IIPH 3TOM MEPEBOAUTD NMPAKTUYECKYIO 337auy B y4eOHYI0, BbIIEIATh

CYIIECTBEHHBIC CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

OINMCHIBATh M3YYCHHBIE CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUA,
UCIONB3Ysl (pU3MUecKHe BEIUYUHBL, MPH OMHMCAHUU IPABUIBHO
TPaKTOBaThb  (U3WYECKUH  CMBICT  HCHOJB3YEMBIX  BEIMYHH,
0003HAUYeHUSI U EOUHUIBI (PU3NYECKUX BEIMYMH, HAXOIUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3MYECKYIO BEIHYMHY C
JIPYTUMHU BEJIMYMHAMU, CTPOUTD I'paUKH U3YUEHHBIX 3aBUCUMOCTEN

(U3HYECKUX BEIIMYUH

XapaKTepU30BaTh CBOMCTBA TeM, (PU3UYECKHE SBICHUS U MPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHBI, IPU ITOM JaBaTb CIIOBECHYIO
(GOpMyJIMPOBKY 3aKOHa H 3alUChIBaTh €ro MaTeMaTHYECKOe

BBIPA’XCHHUC

1.6

OOBSICHATH (PU3NYECKHE MTPOLIECCHl U CBOICTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyaluld MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBJIAATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHUE U3
2 — 3 JOrMYecKHX IIAroB ¢ MOMOIIBI0 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa HUJIKM 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemiars pacuéTHble 3ahauyu (onuparomuecs Ha cucremy U3 2 — 3
YpaBHEHMI), HCIONBb3Ys 3aKOHbl U (OPMYNbI, CBS3BIBAIOIINE
¢Gu3nyeckue BEIUYMHBL HAa OCHOBE AaHalW3a YCIOBHS 3aJadu
3alUCBhIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOUINE WM
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUI pelIeHUs, TPOBOJAUTh PACUEThl U OLIEHUBATh PEATMCTUYHOCTD

MOJIYYE€HHOT0 3HAaUeHUs (PU3NMUECKON BEITUUUHBI

pacro3HaBaTh IMpOOJEMbI, KOTOPbIE MOXXHO PELIUTh IMpPU TOMOIIU
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIIEI0OBAHUSL, BBIICIIATD
IIPOBEPSEMOE TNPEATIONOKEHNE, OLCHUBATh MPABUIBHOCTh IOPSIKA
MIPOBEJICHUST MCCICNOBaHUs, [EJIaTh BBbIBOJABI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOIIOCHHIA U OTTBITOB

MPOBOJIUTH OTBITHl TI0 HAONIONEHUIO (DU3MUYECKUX SIBICHUH WIIH
(U3NYECKUX CBOWCTB TEI: CAMOCTOATEIBHO COOMPATh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 000pyI0BaHMs, OMUCHIBATH X0 OIbITA U €ro

pe3yabTaThl, GOPMYIUPOBATH BHIBOIBI




1.10

1.11

1.12

MPOBOJIUTh TIPU HEOOXOIUMOCTH CEPHI0 TPSMBIX HW3MEPEHUH,
OTIpeNieNisAs cpelHee 3HAueHUEe H3MepseMol BeTHuuHbI ((POKYyCHOE
paccTositHue coOuparomei JuH3bl), 000CHOBBIBATh BBIOOP crocoba

M3MepeHus (M3MEPUTETHHOTO TPHOOpa)

MIPOBOJIUTH UCCIIEIOBAaHHE 3aBUCHMOCTEH (PU3MUECKUX BEIUYHMH C
UCTIOJIB30BAHUEM MPSIMBIX U3MEPEHHI: TNIAHUPOBATh UCCIIEIOBAHHE,
CaMOCTOSITENIFHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIHYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (DU3MYECKHX  BEIUYUH:
IUIAHUPOBaTh ~ HM3MEpPEHHus,  coOupaTh  IKCIEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATH HU3MEPEHHUs], CJIEAYysS MPEIIOKEHHON
WHCTPYKLMHU, BBIYUCIATH 3HAYEHUE BEIUYMHBI M aHAIM3UPOBATH
MOJyYEHHBIE PE3YJNbTaThl C YYE€TOM 3aJaHHOM MOTPEUTHOCTH

HU3MEpEHUI

1.13

1.14

1.15

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

1ab0paTOpPHBIM 000pyIOBaHHEM

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YUEHHBIX (DPU3MYECKUX MOJelneit:
MaTepualbHas TO4YKa, AaOCOIIOTHO TBEPAOE TENO, TOYEHHBIN
UCTOYHMK CBETa, JyY, TOHKas JHMH3a, MJaHeTapHas MOJeNb aroma,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX NPUOOpPOB M
TEXHUYECKUX YCTPOMCTB C OINOPOM HA MX ONMCAHMSA, UCIOJIB3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BATh CXEMbl U CXEMaTUYHBIE PUCYHKH M3YyYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  M3MEPHUTENbHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIIEHUHN YIeOHO-IPAaKTHYECKUX
3aJ]1a4, ONTUYECKHE CXEMBI JJIs IOCTPOSHUS M300pakeHU B IIIOCKOM

3epKkae 1 coOuparomieit IMH3e

1.17

NPUBOAUTH TpUMEpHl (HAXOOUTh HHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOIO0  MCIOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCEJTHEBHON KHM3HM i obOecrieyeHUs: Oe30MacHOCTH  IpH

oOpameHuu ¢ TmnpubOpaMd H TEXHMYECKHUMH YCTPONCTBAMH,




1.18

1.19

1.20

1.21

COXPAaHEHUS 3J0pOBbS M COOJIOACHHS HOPM 3KOJIOTUYECKOTO

MOBEJICHUS B OKPYKAIOLIEH cpeae

OCYIIECTBIISITh MOUCK HMH(pOpMammu (PU3NYECKOTO COJEpKAHUS B
cetu VIHTEpHET, CaMOCTOATENBHO (HOPMYIIHPYsI TOUCKOBBIN 3aIpoc,
HaXxOMUTh IyTH ONPEACICHUS JIOCTOBEPHOCTH  IOITYYCHHOMN
nHpOpMAIIM Ha OCHOBE MUMEIOIIUXCS 3HAHUH U JIOTIOJIHUTEIBHBIX

HCTOYHHUKOB

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aMaHU HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UUYECKOrO COJIEepKaHus, CIPAaBOUYHbIC
Marepuaibl, pecypcbl cetu HMHTepHeT; BiaAeTh NOpPUEMAMU
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OPMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINCHHUS Ha
OCHOBe WH(GOpPMAIMU M3 HECKOJIBKHX HCTOYHUKOB (UIUYECKOTO
COJIepKaHusl, MMyOJIIMIHO MPEICTABIIATh PE3YJIbTAaThl IPOCKTHON HITN
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, P 3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar HM3y4aeMoro
pasnena (U3MKU M COMPOBOXKAATh BBICTYIUICHHWE TMpE3EHTAIUeil ¢

y4€TOM 0COOCHHOCTEH ayJUTOPUN CBEPCTHUKOB

MIPH BBIMOJTHEHUH YY€OHBIX MTPOEKTOB U UCCIEIOBAHUN (HHU3HUECKUX
MIPOLIECCOB paclpeAesiTh 00S3aHHOCTH B TPYIINE B COOTBETCTBUU C
IOCTABJICHHBIMU 3aJa4aMH, CIEAWTh 3a BBINOJHEHUEM IIJIaHA
JNEWCTBUA U  KOPPEKTHUPOBaTh €ro, aJaeKBAaTHO OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENBHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJICHCTBUE, MPOSABISAS  T'OTOBHOCTh

pazpemiats KOHGIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsieMble 31€eMEHTHI COAePKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

1.1

Ou3uka — Hayka O mpupoje. SBiIeHHsS NPUPOIBI.
®dusnueckue SBICHUS: MEXaHUYECKHE, TEIUIOBBIC,

QJICKTPUYICCKUC, MATHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenUUuHBL. M3MmepeHue (U3MUECKUX
BenuuuH. ®Duszmueckue npubopel. I[lorpemHocTsb

n3MepeHuil. MexayHapoaHasi cucTeMa eJIMHULL

1.3

1.4

1.5

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6J'IIOI[CHI/Ie,
IIOCTAaHOBKA HAYYHOTI'O BOIIPOCA, BBIABWIKCHUC I'MIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKC T'HIIOTES, 00BsACHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NUECKUX SBICHUM ¢ TOMOIIbIO MOJIENIEN

[IpakTudeckue pabOTHI:

N3mepenue paccTossHUAMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.
Onpenenenre pa3smMepoB MaJIbIX Tel.

N3mepenune temneparypsl NpyU MOMOIIH KUAKOCTHOTO

TEPMOMETPA U JAaTYUKA TEMIIEPATYpPHI

INEPBOHAYAJIBHBIE CBEJJEHIM A O CTPOEHUUN BEIIECTBA

2.1

22

2.3

CrtpoeHue BemecTBa: aTOMbI U MOJIEKYJIbI, UX pa3MepBhl.
OneITbl, 10Ka3bIBAIOIIME  JUCKPETHOE  CTPOEHUE
BEIIIECTBA

JlBukenne dyactun BemecTtBa. CBsA3b  CKOPOCTH
JIBUKEHMSI YacTHUIl C TeMIleparypoi. bpoyHoBckoe
nBUKeHue, Tuddy3us

B3aumopeiicTBue yacTHI] BEIIECTBA: TPUTSIKEHUE U

OTTAJIKNBAHHUC




Al"pel"aTHBIe COCTOSAAHUA BCIICCTBA: CTPOCHUC Ta30B,

KUAKOCTEH U  TBEPABIX (KPUCTAIIMYECKHUX) TEll.

2.4 B3anmocBs3b MEXy CBOMCTBAMHM BEILIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHHEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTrueckue pabOTHI:
Ouenka JauameTpa aroMa METOJOM  psiioB  (C
HCIIOIb30BaHuEM (oTorpaduii).

2.6 OnbITel MO HAONIONEHUIO TEIUIOBOTO PACIIMPEHUS

ra3os.
OnbITBl 1O OOHApyXXEHHIO  JEHCTBHA  CHII

MOJICKYJIIPHOI'O IMTPUTSKCHU A

JIBIDKEHUE U B3BAUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUYKCHHUE. PaBHOMepHOE 51
' HEPABHOMEPHOE JIBH)KEHUE
32 Ckopoctb. CpenHsiss CKOpPOCTb IIPU HEPAaBHOMEPHOM
' IBUKEHUU. Pacyér myTu v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3aKoH MHEpUUHU. B3aumMonelictBue
33 TEJ KaK MPUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS TElL.
Macca kak Mepa MTHEPTHOCTH Teja
34 [InotHocts  BemectBa.  CBfA3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJI B eluHuUIle 00bEMa BellecTBa
3.5 Cuna xak XapakTepuCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' IIOMOIIBIO AUHAMOMETpPA
37 SIBneHue TAroTeHus U cuia TskecTH. Cuma TSKECTH Ha
' npyrux mianerax. Bec tena. Hesecomocts
18 Cuna tpenusa. TpeHHe CKOJbXKEHUS U TPEHHE TMOKOA.
' TpeHue B npupojie U TEXHUKE
3.9 CrnoxeHue cwil, HalpaBICHHBIX 10 OJHOM NPSIMOM.
) PaBHOelicTBYIOIIIASA CHIT
3.10 [IpakTuueckue padbOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKECHHS
(mapwika B KHJIKOCTH, MOJETH JJICKTPUYECKOTO
aBToMOOWIIA U Tak panee). OmnpeneneHue cpemHeit
CKOPOCTH CKOJIbKEHHUS OpycKa WM [IapuKa To
HaKJIOHHOM TuIocKocTH. OrmnpeneneHue IUIOTHOCTH
TBEPIOro  Teja. OnbIThl,  JIEMOHCTPUPYIOIIHE
3aBUCUMOCTH pacTshKeHus (nedopmaiiun) nmpy>KUHbI OT
MPWIOKEHHON cuiibl.  ONBITHI, JIEMOHCTPUPYIOIIUE
3aBUCHUMOCTh CHJIbI TPEHHSI CKOJILKEHUS OT Beca TeJia U

XapakTepa COMPHKACAIOLINXCS TOBEPXHOCTEH

Du3ndecKue SIBICHNS B Ipupoac: NpUMCPhbI ABHKCHUSA C
Pa3 IMYHBIMH CKOPOCTAMU B JKMBOW U HEXKMBOU nmpupoae,

JICMCTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuueckue yCTporucTBa: TUHAMOMETP, NOAIINITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

[[aBJ'IeHI/IC TBép,I[OFO tena. CrocoObl YMCHBIICHUA U
YBCIMYCHUA OAaBJICHUA
I[aBJIeHI/IC rasa. 3aBUCUMOCTh JaBJICHHUA TIa3a oOT

00BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepez[aqa JaBJICHUA TBép,[[BIMI/I TCJIaMU, )KUJKOCTAMHU U

razamu. 3axoH Ilackais. IITHeBMaTHUEeCKHE MAIIMHEI

3aBUCHUMOCTH JaBJICHUA JKHIAKOCTH OT I‘J'Iy6I/IHBI.
I'mppocratnyeckuii  mapajokc. Coobmatomuecs

cocynsl. ['mapaBnnueckre MeXaHU3Mbl

Atmocdepa 3emnu U armocepHOe JaBIICHUE.
[IpyunHBI CyIIECTBOBAHUS BO3AYIIHOW 000JIOUKH
3emun. OmnpIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro AaBJIEHHUs OT BBICOTHl HaJl YPOBHEM
Mops

N3mepenue atmochepHoro nasienus. [Ipubopsl mmst
M3MepeHust aTMOC(hEepHOro JaBIeHUS

JleiicTBHE JXHUJIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX

Teno. BelTankuBaromas (apxuMmenoBa) cuiia. 3aKoH

Apxumena




4.8

[InaBanue ten. Bo3gyxormniaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAE OT
o0béMa mMOrpyXEHHOH B KHUAKOCTh 4YacTH Tena.
OmnpeneneHne BBITAIKUBAIOLIEH CHIIBI, JAEWCTBYIOLIEH
Ha Telo, MNOrpyxeéHHoe B KuakocTb. IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CUJIbI, JEHCTBYIOLIEH
Ha TEIO0 B XHUAKOCTH, OT Macchl Tena. OIMbITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAIKUBAIOLICH
CHWJIBI, EHCTBYIOIIEH Ha TEJNO B JKUIKOCTHU, OT 00BEMaA
MOTPYKEHHOU B XKUAKOCTb YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTrpa WM
KOHCTPYMPOBAaHHE JIOJAKM M  OmpeneneHue  e€

rpy30HO,Z[I>éMHOCTI/I

4.10

Ousuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOC(epHOrO JaBJIEHUS HA OJKUBOW OpraHu3M,

IJIaBaHUE PBIO

4.11

TexHuueckue ycTpoWcCTBa: COOOINAOLIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, T'MAPABIMYECKUN IIpecc,
MaHOMeTp, 0apoMeTp, BHICOTOMED, OPIIHEBOW HAcoc,

apeomerp

PABOTA, MOITHOCTD, DOHEPT' U

5.1 Mexanunueckast paboTa

5.2 Mexanuyeckas MOITHOCTb

5 3 IIpocTble MexaHM3MbL: pblyar, OJOK, HaKJIOHHAs

' mockocTh. [IpaBuino paBHOBecHs! ppluara

54 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o10T0€  TpaBwiIo»  MexaHuku. KoadunumeHnrt

5.5 MOJIE3HOTO  JEUCTBUA  MexaHm3MoB.  IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTenuumanpHas SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN

5.7 Kunernueckas sHeprus

5g [losnHas mexaHuueckas >Heprus. 3aKkOH W3MEHEHHUS U

COXpPaHCHUMA MEXaHUYeCKOM OHCPIrun




59

5.10

[IpakTrueckue pabOTHI:

Onpenenenne paboThl CUIIbI TPEHUSI IPU PABHOMEPHOM
JIBUKEHUHM TeJla MO0 TOPU30HTAIBHON IOBEPXHOCTH.
HccnenoBanue  ycnoBuUl — paBHOBECHs — pblyara.
Namepenne KIIJ] HakioHHOW TmiockocTu. M3yuenue

3daKOHa COXPAaHCHUA MEXaHHUYECKOM SHECPIruu

duznyeckue SBICHHUS B npupoac: pbHaru B TCIC

YCJI0BCKa

5.11

8 KVIACC

Kox Kon
pasaena JJIeMEeHTA

TexHuueckue yCTpOMCTBA: pblyar, MOABUKHBIA U
HEMOJIBIKHBIN OJIOKH, HAKJIIOHHAS TIOCKOCTh, TIPOCTHIE

MCXaHH3MEI B 6I>ITy

IIpoBepsiemble 1eMEHTHI COIePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca W pa3Mepsl
MoJieKyl.  OmbITBl, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHU A MOJ'ICKy.TIHpHOKHHGTH‘-ICCKOfI TCOpHUn

Mogenu TBEpPAOro, IKUAKOTO M razoo0pa3zHOro
cocTosHU# BemecTBa. Kpucramimyeckue u amopdHbie
Tena

OOBsicHEHHME CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TeI
Ha OCHOBE IIOJIOKCHUN MOJIEKYJIIPHOKMHETUYECKOU
TEOPUHU

CMaunBaHue U KalWUISPHBIE SIBICHUS

TennoBoe pacmIMpeHne U cxKaTue

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOI'O ABUXXCEHUA YaCTHUIL




Buyrpenuss JHEPIHUs. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIrUM: TEIulolepeaadya U COBEPIICHHE
paboThI
63 Bunbl TeIIonepe1ayu: TEIJIONPOBOJHOCTb,
' KOHBEKLIUS, U3Iy4YEHUE
KoymmuectBo  TemnoTel.  YaelbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [lnaBneHue ©W  OTBEpAEBaHHE  KPUCTAJUITMUYECKHUX
' BELLECTB. Y IebHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
610 Kumenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxnocTs Bo3yxa
6.14 OHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrOPaHUs
[Tpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIUIOBOTrO ABHUTaTeNsl. TennoBble IBUTAaTENIM U 3alATa
OKPYXarOIei Cpeabl
3aKOH COXpaHEHUS ¢ TIPEBPAIICHUS DHEPTrUU B
6.16
TETJIOBBIX MPOIleccax
[TpakTudeckue paboThI:
OnpiTel 10 OOHapyXeHHIO  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO TIPUTSIKEHUSI.
OnbITel N0 BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOU
COJIM UJTU caxapa.
6.17

OnpIThl 1O HAONIOACHUIO TEIMJIOBOIO PACIIUPEHHS
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpPHIIA.
OneIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTD JIaBICHUS

BO3JIyXa OT €r0 00bEMa U HarpeBaHUS HIIH OXJTAKICHHUS.




[IpoBepka rUNOTE3BI JTUHEWHOM 3aBUCUMOCTH JIJIMHBI
CTOJIOMKA >KUIKOCTH B TEPMOMETPUYECKONU TpyOKe OT
TEMIIEpaTyphl.

HaGnronenue nsmeHeHus: BHyTpeHHEN SHEPruu Teja B
pe3yNbTaTe TeIIonepeauu U padoThl BHEITHUX CHIL.
HccnenoBanue SBJICHUS TerooOMeHa npu
CMELIMBAHUH XOJIOJHOM U rOpsiueid BOJBI.
OnpeneneHue KOJIUYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJION TIPU TEIUIOOOMEHE C HArPEThIM METAJLUTUICCKUM
LUAJTUHAPOM.

Ornpenenenne yAaelbHON TEIMJIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3/TyXa.

OnpeneneHI/Ie yz[eanoﬁ TCIIJIOTHI IIJIABJICHUA JIbJA.

6.18

6.19

duznueckre SBICHUS B TMPUPOJIC: IMOBEPXHOCTHOE
HATsDKEHWE W KaNWUIApHBIE SIBICHUS B IIPUPOJE,
KpUCTAJUIBI B IPUPOE, n3nyueHue CollHIa, 3aMep3aHne
BOJIOEMOB, MOpCKUE Opusbl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBAa: KamWIISAPbl, NPUMEPHI
MCIIOJIb30BaHUsl KPUCTAILIOB, KUAKOCTHBIM TEPMOMETD,
JaT4YUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILJICHUS
JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCJ]Ib BHYTPECHHET'O CI'OPpaHUs.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpu3anus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB
B3auMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aHMOJIEHCTBHS 3apsDKEHHBIX Tel
OT BEJIMYUHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DneKTpuuecKoe moJie. HarnpsxénHnocTs

7.3 anekTpudeckoro mnonsd. [lpuHnmm — cyneprozunyu

AIIEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »neKTpUYECKHUX 3apsiioB. DJIEMEHTapHbIN

7.4 anexkTpuueckuid 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKHU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsiaa
76 ONEeKTpUYeCKM  TOK. YCIIOBUS  CYyLIECTBOBaHUS
' ANEKTPUUECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
[HenictBus 3JIEKTPUYECKOIO TOKa (Tenosoe,
7.7 XUMHUYECKOE, MArHUTHOE). OJEKTPUYECKUH TOK B
JKUJKOCTSX U ra3ax
. Onektpuueckas uenb. Cuia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
=9 CormnpoTuBieHNE MIPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3akon OMa JJis yyacTKa Lenu
[locnenoBarenpHOE W MapajlieJIbHOE COEIUHEHHE
7.11
MIPOBOJIHUKOB
PaGora ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DneKTpUYecKne 1enu U MOTPEOUTETH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocrosiHHBIE MarHuThl. B3auMoaelcTBruEe MOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mosne. MarnutHoe mojie 3eMiI U €ro
. 3HaUYEHHUE IS )KM3HU Ha 3emiie
716 OmneiT Opcrena. MarHuTHOE TIOJIE  DJIEKTPUUECKOTO
. Toka. [[puMeHeHne PJIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MArHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM.
17 DIIeKTpOABUTATENH TOCTOSTHHOTO TOKa. Mcrmonp30Banme
. AJNIEKTPOJIBUraTeIei B TEXHUYECKUX YCTPOWCTBaX U Ha
TpaHCIopTe
718 Onbitet ®apages.  SIBieHHe  3IEKTPOMArHUTHOM

nHaykuuu. [Ipasuno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUSs
DJIEKTPUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEpIrun

[TpakTrueckue paboTHI:

OnbIThI O HAOJTIOICHUTO AJICKTPHU3AIIUN TEJT MHYKIHCH
U TIPU CONPUKOCHOBEHUH.

UccnenoBanue [OEWCTBUSL AIEKTPUYECKOTO TOJIS Ha
MIPOBOJIHUKY M TUDJICKTPUKH.

COopka W mpoBepka pabOTHl AIICKTPUYECKOW IIETH
IMOCTOSHHOTO TOKA.

W3mepenne u peryaupoBaHue CHIIBI TOKA.

H3mepenue u peryiupoBaHue HaMPsHKEHUS.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
4yepe3 PpEe3UCTop, OT CONPOTHBJICHUS PE3UCTOpA H
HaIPsKEHUS Ha PE3UCTOPE.

OIBITHL, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
ANEKTPUYECKOTO COIMPOTHBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TIIOIIA U TTOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBuUiia CJIOXKEHHUSI HANPSHKEHUN TIpH
MOCJIEIOBATEIbHOM COEAMHEHUU JIBYX PE3HUCTOPOB.
[TpoBepka mpaBuiIa Al CUIIBI TOKA MPU MapalljieIbHOM
COeMHEeHUU pe3uctopoB. OmpeneneHue padbOThI
ANEKTPUYECKOTO TOKA, HUJIYIIETO Yepe3 Pe3UCTop.
OrmpenenieHre  MOIIHOCTH — AJIEKTPUYECKOTO  TOKa,
BBIACISIEMOM Ha pe3ucrope. UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, UYILIETO YEPE3 JIAMIIOUKY, OT
HanpspbkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
Hccnenosanue MarduTHOTO B3aHUMOJICHCTBUSA
MOCTOSIHHBIX MAarHUTOB. VI3yueHWe MarHUTHOTO OIS
MOCTOSHHBIX MAarHUTOB TpU WX OOBEIWHEHUH U
pazaenenuun. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKAa Ha MarHuTHYIO CTPEJIKY. OINBITHL,

ACMOHCTpUPYIOIIUC 3aBUCHUMOCTb CHIJIBI




B321HMOI[CI>1CTBI/I§I KaTylIK1 ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HalIpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBHUSI MAarHUTHOIO IOJII Ha IPOBOJHUK C TOKOM.
Koncrtpynposanue u U3y4YEHUE paboThI
3JIEKTPOABUTATES. N3smepenne KII
ANIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNBITBI 1O
HCCIIE0BAHUIO SABJICHUS 3J€KTPOMArHUTHON
MHIYKIMU: HCCIICIOBAHUE W3MEHCHHM 3HAYCHHUS U

HaIlpaBJICHHUA UHAYKIIMOHHOTO TOKa

7.21

7.22

dusnueckue SBJICHUS B TNPUPOAE: DIECKTPUUYECKUE
SBIICHUST B arMocdepe, DIIEKTPUYECTBO  KHUBBIX
OpraHU3MOB, MAarHUTHOE MOJie 3eMin, Apei( MOI0CoB,
POJIb MATHUTHOTO TOJIS JUIsI KU3HU Ha 3eMIie, OIsIpHOe

CHAHHC

TexHuueckue ycTpOHCTBA: 3JIEKTPOCKOI, aMIIepMeTp,
BOJIETMETP, PEOCTAT, CYETUUK IEKTPUUECKON SHEPruH,
AIIEKTPOOCBETUTENBHBIE TMPHUOOPHI, HAarpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
IIPEIOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUIATENb

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOT'O TOKA

9 KUJIACC
Kon
Kon anemenTa [IpoBepsiemble 3JIEMEHTHI COACPIKAHUS
pasznena
MEXAHUWYECKUE SABJIEHUA
81 Mexanuyeckoe JABWKEHHE. MarepuaibHasi ToYKa.
' Cucrema orcuéra
g 8.2 OTHOCHTENHEHOCTDE MEXAHUUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE
HepaBuomepHoe npsimonnHeHoe qsukeHue. CpeaHss
8.4 U MTHOBEHHAsl CKOPOCTh Te€ja MpU HEPAaBHOMEPHOM
JBIKCHUH




Yckopenue.  PaBHOYCKOpEeHHOE  MPSMOJIMHENHOE

8.5
JBUKECHHE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE nBHKEHUE 110 OKpY:KHOCTH. llepuon u
8.7 yacToTa oOpamieHus. JInHelHas u yriioBas CKOpOCTH.
LleHTpOoCTpeMHUTENBHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTroHa
8.11 [TpuHIUIT CYynEepno3uIuu CUl
8.12 Cuna ynpyrocru. 3akoH ['yka
213 Cuna TpeHus: Cuila TPEHUS CKOJIbXKEHUS, CUJla TPEHUS
' IIOKOSI, IpYTHe€ BUJIbI TPEHUS
214 Cuna TSDKECTHU W 3aKOH BCEMUPHOIO TATOTEHUS.
' YckopeHue cBOOOIHOTO MaIeHUs
815 JBuwxenne mnnaHer Bokpyr Connma.  [lepBas
' KOCMMYECKasi CKOpocTb. HeBecoMoCTh U neperpys3ku
%16 PaBHOBecue MarepuambHOW TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 PaBHOBecue TBEpPAOro Tenma € 3aKpPEIIEHHOM OCBIO
' BpaieHus. MoMeHT cuiibl. LIeHTp TskecTH
8.18 Nmnynsc Tena. 3menenue umnyibsca. IMITynbc cUiibt
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 PeakTuBHOE nBHKEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
822 PabGora cun Tsaxkectu, ynpyroctd, TpeHus. CBs3b
' SHEepPruu u paboThl
823 [loTreHumanpHas dHeprus Tenla, MOAHATOIO Hax
' MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTennmanpHast SHEPTUS CKATON MPYKUHBI
Kunernueckass sHeprus. TeopemMa O KHUHETHYECKOMN
8.25
SHEPrUu
8.26 3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH




8.27

[IpakTrueckue pabOTHI:

Omnpenenenue cpeHel CKOPOCTH CKOJBXKEHHS OpycKa
WIH JIBUKCHUS IIAPHKA 10 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenue yCKOpeHUs Tela MpU paBHOYCKOPECHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHM IIpU
PaBHOYCKOPEHHOM  JBM)KCHHWH  0Oe3  HavaabHOU
CKOpOCTH.

[IpoBepka THUIOTE3BI: €CIIM TMPH PABHOYCKOPECHHOM
JIBUKCHUH 0€3 HauaJIbHONW CKOPOCTH MYTH OTHOCSTCS
KaK psJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
IMPOMCIKYTKHU BPEMCHH OJJMHAKOBBLI.

Uccnenosanue 3aBHCUMOCTH CHIIBI TpeHUst
CKOJIbX)KCHUA OT CHJIbI HOPMAJIBHOI'0  JaBJICHHA.
Omnpenenenne kodpPUIMEHTa TPEHUS CKOIbXKEHUS.
Omnpenenenne >XECTKOCTH TPYXKHUHBI. OrmpeneneHue
paboThl CHIIBI TPEHHUS MPH PABHOMEPHOM JIBHXKCHUU
TeJla TI0 TOPU3OHTAILHOW MToBepXHOCTU. Onpeenenne
paboThl CHIIBI YOPYTOCTH TIpU TOIBEME TIpy3a C
HUCITOJIB30BAHUEM HCIMOABUXHOTO U IIOABUXHOI'O

OJIOKOB

8.28

duznyeckue SBICHUS B npupoac: MNpuinBbI U OTIIMBBHI,
JABMOKCHHUEC IIJIAHCT Conaeynoi CHUCTEMBI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPTaHNU3MOB

8.29

MEXAHUYEC

TexHuueckue y'CTpOI‘/’ICTBaI CIIMAOMETP, HATYUKHU

ITOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUsI, PAKEThI

KHE KOJIEFAHIMA 1 BOJIHBI

9.1

KonebarensHoe JBUKCHHUE. OcHoBHBIE
XapaKTepUCTHKU  KoJieOaHWil: Mepuol, 4acrora,

aMIUIMTyaa

9.2

MareMatnueckuii M NIPYXKUHHBIM ~ MasATHUKHU.
[IpeBpamenne  3Hepruu  HOpU  KoJjebaTeIbHOM

JABMOXKCHUH

9.3

3aryxaromue KosnebaHus. BeiHyXIeHHbIE KoJIeOaHusl.

Pe3onanc
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Mexannueckne BOJHBL. (CBOHCTBA MEXaHUYECKHX
BOojH. IIpomosibHble M monepedHsle BOIHBL [{nuHa
BOJIHBI U CKOPOCTb €€  pacHpOCTPAHCHHS.
MexaHnuyeckue BOIHBI B TBEPAOM TeNE, CEHCMUYECKUE

BOJIHBI

9.5

3ByK. [ poMKOCTb U BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[IpakTryeckue paboTHI:

Omnpenenenue 4YacToTbl M Tepuojga KojebaHui
MaTEeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4YacToTbl MW Tepuojga KojeOaHWi
HPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH Ilepuofa KojebaHui
MOJIBEIIEHHOTO0 K HHUTHU TIpy3a OT JUIMHBI HHTH.
HccnenoBanne 3aBUCMMOCTH Ilepuofa KojebaHui
NPYKHHHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka
HE3aBUCHUMOCTH  Ilepuoja  KojeOaHuil  rpysa,
MIOJIBEIIEHHOTO K HUTH, OT MaccChl Ipy3a U *KECTKOCTU
npyXuHbel. V3MepeHue yCKOpeHHs CBOOOIHOTO

naacHus

9.8

9.9

®duznyeckue SBIECHUS B IPUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI,
LIYHAMH, X0

TexHnuyeckue yCTpOICTBa: 3XO0JIOT, HCIOJb30BaHUE

yIAbTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

10.2

10
10.3

10.4

DNEeKTPOMarHUTHOE MoJIe. DIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa DIIEKTPOMArHUTHBIX BOJTH

[Ikana 351eKTpOMarHUTHBIX BOJTH

DnekTpoMarHuTHas npupoaa ceera. CKOpocTh cBeTa.
BonHoBEIE cBOlICTBa CBETa

[IpakTuueckue padboOTHI:

I/I3y‘{eHI/IC CBOICTB OJICKTPOMArHUTHBIX BOJIH C

TTOMOIIIbI0 MOOHMIIBHOTO TeledhoHa
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Ouznyeckue SABICHHUS B NPUPOJE: OHOJIOrHUECKOe
10.5 JeicTBUE  BUAMMOTO,  YIbTpauoIETOBOTO U
PEHTI€HOBCKOI'O U3JIy4eHUI
106 TexHuueckue YCTpOKMCTBA: HCII0JIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBas monenb cBeta. ICTOYHUKHM CBETA
11.2 [IpssMOnMHENHOE pacIIpOCTPAHEHHUE CBETA
113 Otpaxenne cBera. Ilimockoe 3epkano. 3akoH
' OTpaXKEHUsI CBETA
114 [Ipenomiienne cBeTa. 3aKOH NPEJIOMJICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop jiydeil B IMH3€
116 OnTuueckast cucreMa (oroamnmnapara, MUKPOCKONa U
' TeJecKoIa
117 I'maz kak onTuueckass cuctema. biauzopykocts u
' JAIbHO30PKOCTh
118 Paznoxenne 6emoro ceera B ciekTp. OnbITel Hpl0TOHA.
' CrnosxeHue cieKTpanabHBIX IBETOB. Jlucnepcus ceeTta
[IpakTudeckue pabOTHI:
HccnenoBanne  3aBUCUMOCTM  YIJla  OTpPaK€HHUS
CBETOBOI'O JIy4a OT yIJIa aJcHHUS.
N3ydyeHne xapakTepuCTHK M300pa)keHUs MpeaMeTa B
IIJIOCKOM 3€pKajie.
HccnenoBanne 3aBUCUMOCTH  yIyia  MPEJIOMIICHHUS
CBETOBOTO JIy4a OT yIJia MaJeHUs Ha TPAaHHUIIE «BO3/1yX
11.9 — CTEKJION.
[Tonyyenue n300paxkeHUH ¢ TMOMOIIBIO coOOMparoIeit
JIUH3BI.
Omnpenenenre (pOKYCHOTO PacCTOSHUS M ONTHYECKOM
CHUJIBI COOMPAIOIIICH JTUH3HI.
OMnBITH IO PA3NIOKEHHUIO OENIOro CBETa B CHEKTP.
OmBITEI MO BOCTIPUATHIO IBETA MPEIAMETOB TPH HX
HaOJIIOICHNUH Yepe3 LIBETOBbIE (PUITBTPHI
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®dusunyeckue sABIeHUs B mpupoe: 3arMenus CoaHua u

11.10 JIyHbl, IBETA TN, ONTHYECKHUE SBIICHUS B aTMocdepe
(BeT HEOa, pedpakius, paxyra, MUPax)
11 TexHuueckue  yCTpOMCTBa:  OYKH,  IEPHUCKOII,
' (doToanmapar, ONTHIECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
121 Omneitel Pesepdopna u miianeTapHas MOJENb aToMa.
' Mogens aroma bopa
122 Hcnyckanve u norsouieHue csera aroMmoMm. KBaHTBHL
' JIunenyaTele CIIEKTPHI
12.3 PaguoakTuBHOCTE. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
124 Crpoenue aromHoro sapa. HykinoHHas Mozeinb
' aTOMHOTO sapa. M3oTonsl
15 PanuoaktuBHbie nipeBparmienus. [lepuosa momaypacnana
' ATOMHBIX SIJEP
126 SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS 3aps,I0BOIO U
' MacCOBOI'0 YHCEI
DHeprusi CBsA3UM aToMHbIX siiep. CBsi3b Macchl H
12.7
SHEPIUU
18 Peaknuu cuHTe3a u genenus spep. McTrouHuku
' sHeprun CoJiHLIA U 3BE3]
12.9 Snepnasa osHepretuka. JlelcTBHE paguOaKTHUBHBIX
' M3JIY4eHUH Ha )KUBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
HaGnroneHne CHOmoOmMIHBIX W JIMHEHYATHIX CIEKTPOB
1210 W3ITY4YCHHUS.
HccnenoBanue TpeKoOB: U3MEPEHUE SHEPTUM YACTHULIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
N3mepenue paanoakTuBHOTO (hoHA
@dusnueckue SBICHUS B MPUPOJE: ECTECTBEHHBIHN
pagIuOaKTHBHBIN ¢om, KOCMHYECKHE JTy4H,
12.11 PaaUOAKTUBHOE W3JIy4YEHUE IPUPOIHBIX MHUHEPAJIOB,

JIEMCTBHE PAaJUOAKTUBHBIX H3JIYYEHHI Ha OpPraHHU3M

YCJIO0BCKa




12.12

TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VMHJMBHUYAJIbHBIA JO3UMETP, KaMepa Buinbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTam
0a30BOr0 yPOBHSI 0OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero od0pa3zoBanust Ha ocHose PI'OC

[lonumanue ponu (QU3MKK B  HAYYHOH KapTUHE  MHPa;
c(OpMHPOBAHHOCTh 0a30BBIX MPEACTABICHUA O 3aKOHOMEpPHOH
CBSA3U U II0O3HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJIU DKCIIEPUMEHTA B
¢usuke, o cucremMoobOpasywomeil poau GU3MKK B Pa3BUTUU
€CTECTBEHHbIX HAayK, TEXHUKM U TEXHOJOrHil, 00 3BOJIHOLUU
(bu3MYeCcKUX 3HAHUN U UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYUYHOU
KapTUHE MHpa, O BKJIAJE POCCUHWCKHX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE IIPOLIECCOB OKPYKAIOILEr 0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUsA O BHUJAX MaTepuu (BEHIECTBO U TOJIE), O JABUKEHUU Kak
crioco0e CyIIecTBOBaHMsS Marepuu, 00 aTOMHO-MOJEKYJISPHON
TEOPUU CTPOEHUS BELIECTBA, O (PU3NYECKOW CYIIHOCTH SIBJICHUI
Opupoabl  (MEXaHMYECKHX, TEIJIOBBIX, D3JEKTPOMAarHUTHBIX H
KBaHTOBbIX); YMEHHUE pa3iuyaTh SBJICHHUS [0 OINHCAHUIO HUX
XapaKTEpHBIX CBOMCTB U HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIMX
JaHHOe (pU3MYECKOoe SBIIEHUE; YMEHHME paclo3HaBaTh IMpPOSBIECHUE
U3YYEHHBIX (PU3UYECKUX SIBICHUH B OKPY)KAIOLIEM MHpE, BBIICISAS
UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BnageHue ocHOBaMM TOHSATHUIHOIO ammapara U CHMBOJIMYECKOTO
si3pIKa (PU3UKU U UCIOJIb30BAHUE UX JUIS pelleHMs] y4eOHBIX 3ajay;
YMEHHUE XapaKTepU30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS U

MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue omnuchiBaTh M3y4YEHHbIE CBOWCTBA Tel U (U3NYECKUE

SABJICHUS, UCTIOJIb3YA (I)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnagenne ocHOBaMH METOJOB HAYYHOTO TIO3HAHHUS C Y4ETOM
coOJTr0IeHHsI PaBIIT 0€30MaCHOTO TPyJa: HaOMoAeHHE (U3HIECKUX

SIBJICHUU:




YMEHHE CaMOCTOATEIBHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
W3 TaHHOTO Habopa 0OOPYAOBAHUS IO UHCTPYKIIUU, OTIMCHIBATEH XOJ]
OTIBITA U 3aIUCHIBATH €0 PE3YJIbTAThI, (POPMYIHPOBATH BHIBOIBI;
MNPOBCACHUC MPSAMBIX MW KOCBCHHBIX I/I3MepeHI/II71 (bI/I?)I/I'-ICCKI/IX
BEIMYMH: yMEHHUE IUIAHUPOBATh W3MEPCHUsS, CaMOCTOSTEILHO
coOMpaTh AKCIEPHUMEHTAIBHYIO YCTAaHOBKY 110 HMHCTPYKIIHH,
BBIUUCIIATh 3HAYECHUE BEIUYMHBI W AHAJIM3UPOBATH IOJIyYCHHBIC
pe3ynbTathl ¢ YY€TOM 3aJIaHHOM IOTPEUIHOCTH  Pe3yJIbTaTOB
HU3MEPEHHUI;

MMPOBCACHUC HCCIOXHBIX SKCIICPUMCHTAJIbHBIX I/ICCJICI[OBaHI/II\/JI;
CaMOCTOSITENILHO COOHMpaTh AKCIEPUMEHTAJIbHYI) YCTaHOBKY U
IIpOBOAWTD HUCCIICI0OBAHUC 10 HHCTPYKIUHU, MMpEaACTaBIATb
MOJTyYCHHBIC 3aBUCUMOCTH (DU3NYCCKUX BEIIMYHMH B BUJC TAOIUI] U
rpadUKoOB, YYWUTHIBaThb IMOrPEUIHOCTH, JEJaTh BBIBOJABI IO

pe3yjibTaTaM HCCICAOBaHNA

[lonnmanue  XapakTepHBIX CBOWCTB  (U3MYECKUX  MOAenei
(MaTepuanbHasi Touka, abCOIOTHO TBEPIOE TEJIO, MOJEIN CTPOCHHUS
ra3oB, XUJAKOCTEH M TBEPABIX TeJl, IUIAHETapHAas MOJEIb aToMa,
HYKJIOHHAsi MOJIENIb aTOMHOTO $iipa) U YMEHHE HNPUMEHSTh UX IS

00BsICHEHUS (PU3HUECKUX TPOLIECCOB

YMmeHue oOBACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TeJN, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTyallMid IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIATH IPUYUHHO-CIIEICTBEHHBIE CBA3HU
U CTpOUTHh OOBSICHEHHE C ONOpPOW Ha H3YYEHHbIE CBOICTBa
¢bu3nyeckux sBIEHUH, (U3NYECKHe 3aKOHBI, 3aKOHOMEPHOCTH U

MO

YMmeHue pemath pacuéTHble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTIOJNB3ysl 3aKOHBI H  (opMyIbl, CBs3BIBalONIME (hU3HUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3aIlMCBIBATh KPATKOE YCIIOBHE 3aJayH,
BBISIBIIITH HEJIOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HE00X0AUMBIE JUTS €€ pelIeHNs, UCIIOB30BaTh CIIPaBOYHbIE JJaHHBIE,
MPOBOJIUTh PACUYETHl W OLEHUBATh PEATHCTUYHOCTH TOIYYEHHOTO
3Ha4YeHUs (PU3MUECKON BETMUMHBI; YMEHHUE ONPEIEIATh pa3MEPHOCTD

(bu3nuecKoil BeIMYNHBI, MOJIYYEHHON IPU PEIICHUH 3a7aun




VYMeHue XapakTepu3oBaTh NPUHLIUIBI JIEHCTBUS TEXHHUYECKHX
YCTPOKHCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX
TEXHOJIOTUYECKHUX ITPOIIECCOB 110 UX OMHCAHHIO, UCTIONb3YsI 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEO0OXOAMMbIe (U3NYECKHE

3aKOHOMCPHOCTH

10

VYMeHue HCHOIb30BaTh 3HAHUS O (U3MYECKHUX SBICHHAX B
MOBCETHEBHOM KM3HU Ui  OoOecredyeHus: Oe30MacHOCTH  IpH
oOpamieHnn ¢  OBITOBBIMH  NIpUOOpaMM W TEXHHYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M COOJIOJECHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHUS B OKpPYKAIOWICH cpene; MOHWMaHUE
HEOOXOMMOCTH TIPUMEHEHHS JOCTIKEHUH (DU3UKH M TEXHOJOTHMA

IJIA palliOHAJIbHOI'O IIPUPOAOII0JJIb30BaHUSA

11

OneIT moMcKa, MpeoOpa3oBaHUS W TMPEACTaBICHUS UHGOpMAIUU
(U3HYECKOTO COJCpXKAHUS C HCIIOJIb30BaHHEM WH(HOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; yMEHUE OLIEHUBATH JJOCTOBEPHOCTh
MOJIYYCHHOW WH(GOPMAlMM HA OCHOBE WMCIOIIUXCS 3HAHHA U
JOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB; YMEHHME HCIOJIb30BAaTh  IIPU
BBITIOJTHEHUH YYCOHBIX 33aJaHUN HAYYHO-TIOMYJSIPHYIO JINTEPATYPY
(bU3MUECKOTO Co/Iep KaHMs, CIIPABOYHBIE MaTEepPHAIIbl, PECYpChl CETH
WNutepuer; BnageHue 0O0a30BBIMH HaBBIKAMU TPe0oOpa3OBaHUS
nHpOpMalUd M3 OJHOW 3HAKOBOM CHUCTEMBI B JPYIyH); YMEHHUE
co3JaBaTh COOCTBEHHBIC TMHUCHMEHHBIE W YCTHBIE COOOIICHHS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbKHMX HCTOYHHUKOB




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 MEXAHUWUYECKUE SBJIEHUA
. Mexannueckoe paBuwkeHue. MarepuanbHas Touka. (Cucrema oTcuéra.
' OTHOCUTENBHOCTD JIBHKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JBUKEHHE. CpenHss ckopocTs. Popmyna ams
1.2 BBIYMCIICHHS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE MpsAMOTMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeIa OT
BPEMEHH B Clly4ae paBHOMEPHOT'O IPSIMOJIMHEMHOTO IBUKECHUS:
13 x(7)=x,+v[t
I'padvky 3aBUCUMOCTH OT BPEMEHHU JUIS MPOCKIIMH CKOPOCTH, MPOSKIIUU
NepeMenieHus, IMyTH, KOOPAMHATHI IPH PABHOMEPHOM MPSMOIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpAMHATHI Tejla OT BPEMEHHU B Cllydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBUYKEHMUS:
2
Sy(f)=vy, s+ ay= ;
2
@opMynbl IS MPOCKIUU TEPEMEIICHUS, MPOCKIIMU CKOPOCTH U MPOEKIINH
YCKOPEHHS IPH PAaBHOYCKOPEHHOM MPSAMOJIUHENHOM JIBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%~
l).\'('f):l)ﬂ.x'+£}:\' L,
a,(f) =canst,
szz - lez =la.s,
I'paduku 3aBUCHMOCTH OT BPEMEHH I MPOEKIMH YCKOPEHUS, MPOEKIINH
CKOPOCTH, MPOEKIMH TEepeMENIeHUs], KOOPAUHATHl MPH PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBHDKCHUH
CBoboaHoe najgenue. @opMyIibl, OMKUCHIBAIOLINE CBOOOTHOE Ma/IeHNE TeJa Mo
1.5 BEPTUKAIN (JIBM)KEHHE Tella BHU3 WM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH
3emnn). ['paduku 3aBHCHMOCTH OT BPEMEHH JUIsl MPOEKIMH YCKOPECHHS,




MPOCKIIMA CKOPOCTH M KOOPAMHATHI TPH CBOOOJHOM TMAJCHWHM Teja TIo

BEPTUKAIN

CKopocTh paBHOMEPHOTO [BHXKEHHMS Tejla IO OKpyxkHoctu. Hampasnenue
CKOPOCTH.

dopMyna s BBIYUCICHUS CKOPOCTHU 4Ye€pe3 PajnyC OKPYKHOCTH U TEPUO]

oOparieHus:
2nR
L=
T

entpoctpeMutenpbHoe yckopeHue. HampapieHue LEHTPOCTPEMHUTEIBHOIO

yckopenus. @opmyna /i1l BBIYUCICHUS YCKOPEHUSI:

1.6
2
a. = L
R
®opmyiia, CBSI3IBAIONIAS IEPHO U YaCTOTY OOpAIICHUS:
V= 1
T
Macca. ITnorHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloxeHue cui
1.9 SBnenune nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOPa CHJIbI, IEUCTBYIONIEH
Ha TeJIo
Bzaumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 F. 21 = _F1—>2

1.12

TpeHHe IMOKOA 1 TPCHHUEC CKOJIBXKCHUS. (DopMyna AJI BBIYUCIICHUA MOJYJISA CUJTbL

TPCHUA CKOJILIXKCHUSA:




F_=u-N

Hedopmarus tema. Yopyrue u Heynpyrue aedopmanvu. 3aKOH YHPYrou
nedopmaruu (3akoH ['yka):

113 F=k-Al
BcecemupHoe Tarorenue. 3akoH BCEMUPHOTO TSATOTCHMUS:
FoG. My -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHSL.
114 ®dopmyna A BBIUUCIEHUS CUJIbI TSHKECTH BOJMU3M moBepxHocTH 3emiu: F =
mg.
JBuxenue minanet Bokpyr ConHua. [lepBas kocMudeckas CKOpPOCTb.
HesecomocTs u neperpysku
Wmnynbe Tena — BekTopHast pusnyeckasi BeIMIUHA.
1.15 =m0
Nmnynbece cucremsl Teil. M3Menenue nmmynbsca. IMITysibe cuibl
3aKOH COXpaHEHMs UMITYJIbCA I 3aMKHYTOM CHUCTEMBI TE:
1.16 p=myly +m, U, =const
PeakTuBHOE ABMKEHNE
Mexanunueckas pabota. @opmyiia s BBIYUCICHUS PaOOThI CHIIBI:
A=Frcosa
MexaHnueckas MOIHOCTb:
1.17
n=4
I
Kunernueckas u norenuanpHas sHeprus. @opmyiia a1 BBIYMCIECHUS
18 KMHETUYECKON SHEPTUU:




Teopema 0 kMHETHYECKOU 3HEpPTrUr. DopmMyria AJisl BEIYUCICHUS
HOTCHHH&HLHOﬁ OHCPIUU TCJid, IOAHATOIO

Hag 3eMIIEH:

E,= mgh

Mexanngeckast OHEPIuUs:

E=E;+E p
1.19 3 .

AKOH COXPaHEHHUs MEXaHU4YeCKOoU sHeprun. Popmyrna s 3aKkoHa
COXpaHEHUs MEXaHUYECKOM PHEPIrUr B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPU HAJIMYUU CUIIBI TPCHHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE PABUII0» MEXAHUKH.

Poryar. MomenT cunbl: M - Fl.
VYcioBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToxBrokHBIM 1 HenoABWKHBINA 0J10kU. KIT/] mpocThIX MEXaHU3MOB,
n= Aﬂmma
A—a&rpaqecﬂ:ﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyita 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'mppoctaTndeckoe 1aBIeHUE BHYTPH KHJIKOCTH.
dopmyia 171 BBIYUCIIEHUS JaBIECHNS BHYTPU KHUIKOCTH:
P=P+Dy,
1.22 3axoH [lackans. I'mapaBnudeckuil npecc
3akoH Apxumena. Popmyna Uil ONPENEIICHUS BBITAJIKUBAIOLIEH CHIIBL,
123 JEUCTBYIOILIEH Ha TEJIO, NOTPYKEHHOE B KUIKOCTh WM Ta3:

Foug =pgV




VcaoBue nnaBanus tea. [lnaBanue CyAO0B 1 BO3AYXOILIaBaHUEC

1.24

MexaHnnyeckue KojeOaHus. AMHJ'II/ITy,Z[a, nepuoa M dYacTroTa KOJIEOAHHUH.

®opmyiia, CBA3BIBAOLIAS YACTOTY U IEPUOJ KOJICOAHUI:

1.25

1.26

1.27

1.28

MaremaTuueckuii ¥ TNPY>KUHHBIA MasATHUKH. lIpeBpaiieHue sHepruu mnpu

KOJIeOaTeIbHOM JIBUIKEHUU
3aryxaromue konebanus. BeiHyk1eHHbIe KoneOanus. Pe3oHanc

Mexanunyeckue BoHBI. [IpoonbHbIE U TTONIEpEeYHbIE BOIHBI. J[JIMHA BOJHBI U

CKOPOCTH paCIIpoOCTpaHCHUA BOJIHEI:

L=v-T

3Byk. I'poMKOCTh U BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'paHULIE

nByx cpell. MHdpa3Byk U ynpTpa3ByK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenue cpeiHei MIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
NPYXKUHBL, KOA(POHUIMEHTa TPEHUS CKOJIBKECHUS; Pa0OTHI CHUIIBI TPEHHUSI, CHIIBI
YIPYTOCTH; CPEAHEH CKOPOCTU ABMKEHHsI OpyCKa M0 HAKIOHHOM IIOCKOCTH;
YCKOpeHUsi OpycKa IpH JBMKEHUU IO HAKJIOHHOW IJIOCKOCTH; YacTOThl U
nepuosia KojeOaHMM MaTeMaTHYeCKOro MasTHHMKA,; 4YacTOThl W IepHoja
KoJ1e0aHui NPY>KUHHOTO MasgTHHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO HA pblYar;
paboThI CHIIBI YIPYTOCTH HpPU MOABEME Ipy3a C MOMOILBIO HEMOJBUKHOIO
0J10Ka; pabOTHI CUJIBI YIIPYTOCTH NP MOJbEME I'Py3a C OMOIIBIO MTOABHKHOTO
610Ka.

HccnenoBanue 3aBUCHUMOCTH apXHMMEJOBOM CHJIBI OT 00BbEMa MOTpYyKEHHOU
4acTH TeJa U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUIIBI
OT MAcChl TeJla; CUJIbl TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHUS U
OT pOoJia TOBEPXHOCTH; CUJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmaluu Mpy>KUHBI; YCKOPEHUsI OpycKa OT yrila HaKJIOHA HaMpaBIISIONICH;
nepro/ia (4acToThl) KOJeOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; TIepHOJa
KoJe0aHui MPYKMHHOTO MasgTHHKA OT MAaccChl Ipy3a U KECTKOCTH HPYKUHBI;
UCCIIeIOBAaHNE HE3aBUCHUMOCTH TepHojJa KojJeOaHUl HUTSHOTO MasiTHHUKAa OT

Macchl Tpy3a. [IpoBepka ycnoBus paBHOBECHS phlyara

Dusuueckue s61EHUS 8 npupode: MNpUMEPBI ABHXXCHUA C PA3JIMYHBIMU

CKOpPOCTAMHU B ’KMBOM U HEXKUBOK mnpuponae, JEHCTBHUE CUJIBI TPCHUA B IIPUPOJIC




U TEXHUKE, IPUIMBBI U OTJIUBBI, JBUXXCHHUC ILIAHCT ComHeuyHon CHUCTEMBI,
PCAKTUBHOC ABMIKCHUC JKUBLIX OPraHU3MOB, pbIldaru B TCJIC YCJIOBCKA, BJIMAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHus3M, IIJIaBaHHC pBI6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMHU, 3XO
Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKH ITOJIOXKCHUA, pAaCCTOAHUA U

YCKOPE€HHA, IAWHAMOMETpP, IMOAIIMIIHUKH, PaKEThl, pbIyar, HO,Z[BI/I)KHBII‘/'1 n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAKJIOHHAsA IJIOCKOCTb, IMPOCTbIC MCXAHU3MLBI B 6LITy,

131 COOOIIAIOIINECS COCY/bI, YCTPOUCTBO BOAOIPOBOA, THAPABINYECKHUI Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPITHEBOW HACOC, apeoOMETp, IXOJOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM  CTPOCHHUS

2.1 BelecTra. Mojenu TBEPAOT0, )KUIAKOTO U ra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHbie Tena

55 JIBmxenue dactuil BemiecTBa. CBS3b CKOPOCTH JBMKCHHUS YaCTHIl C

' TeMieparypoil. bpoynosckoe aBmxenue, iupdys3us

2.3 CmauuBaHue U KaWJUISIPHBIC SIBICHUS

2.4 TennoBoe pacuIupeHre U CKaTue

2.5 TennoBoe paBHOBECHE

Y Buytpennss sHeprusa. PaGota u Temnomepenaya Kak crocoObl M3MEHEHUs

' BHYTPEHHEHN YHEPrUU

2.7 Buapl Terionepenaun: TemIONPOBOIHOCTh, KOHBEKIIHS, U3TyUeHUE
HarpeBanue wu oxnaxaenue ten. KoinmuecTBO TemIOTHL. Y jaelbHas
TEIIOEMKOCTB:

2.8

O=am(t,—1)
3aKOH COXpaHEHMsI PHEPrUM B TEIUIOBBIX IpoIEeccax. YpaBHEHUE TEIJIOBOIO
Oananca:
2.9
O +0, +..=0
Ucnapenue u xonaeHcanusi. M3MeHeHHe BHYTpEHHEW SHEPrUdM B Ipoliecce
510 WCTapeHuss W KOHJeHcanuu. KumneHue KUIKOCTH. YIenbHas TeIioTa

napoobpazoBanus: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenve wu kpucramuMzauus. V3MeHeHHEe BHYTPEHHEM OSHEpPruu Ipu

IUIaBJICHUU U KpUCTAJIJIM3alluU. YV aenpHas TEII0Ta MIaBICHUS

2.13

BHYTpeHHHH SHEpIrus CropaHus TOILIMBA. y,Z[CJ'II)HaH TEIIOTAa CropaHus

TOIIMBa: g = Q/m

2.14

[Tpunnume! padoTs! TermoBeix aurateneit. KI1/ remioBoro qsurarens

2.15

2.16

2.17

IIpakxmuueckue pabomul

N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 [IWIMH/IPA; KOJIUYeCTBa
TEIUIOTHI, TMOJYYEHHOTO BOJOW KOMHATHOM TeMmmeparypbl (PUKCUPOBAHHOM
Macchl, B KOTOPYI OIyIIEH HarpeTblil LWIMHAP; KOJWYECTBA TEIUIOTHI,
OTJAAQHHOT'O HArpeThIM LUJIMHIPOM, IMOCJIE OMYCKaHUsA €r0 B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BJIAXKHOCTU BO3/lyXa; YACIbHOW TEIJIOTHI
IJIaBJieHUsl Jipaa. lccnegoBaHWe W3MEHEHMS TEeMIepaTypbl BOJABL P
Pa3IMYHBIX YCIOBUSX; SIBJICHUS TEIJI0OOOMEHA MPH CMEIIMBAHUU XOJOIHOW U

ropsiueit BOJbI; Ipoiiecca NCIapeHust

Dusuueckue s61eHUs 8 npupode.‘ MOBEPXHOCTHOC HATAKCHUE U KAIMUIIJIAPHBIC
SABJICHUS B IPUPOAC, KPUCTAJIJIBI B IIPUPOJAC, U3JTYUCHHUC COJ'IHI_[a, 3aMCP3aHUC

BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

Texnuueckue  ycmpoucmeéq:  KalWJUIAPBL,  IPUMEPBl  HCIIOJIb30BAHMS
KPUCTAILIOB, )KMAKOCTHBIA TEPMOMETP, AATUUK TEMIIEpATyphl, TEPMOC, CUCTEMA
OTOIUIEHHS JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

3J'IeKTpI/I3aI_II/I$I TCII. I[Ba BHUJA SJICKTPUUCCKHUX 3apsaa0B

32
33

34

B3anmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

Onektprnueckoe mnone. Hanpspk€HHOCTH diiekTpruyeckoro mois. [IpumHnmm

CYNCPIO3UIHHU IJICKTPUICCKUX noJiei (Ha Kau4€CTBCHHOM ypOBHC)

3.5

Hocurenu QJICKTPUYCCKUX 3apsHa0B. I[eﬁCTBHC QJICKTPHUYCCKOI'0 II0JId Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBO}IHI/IKI/I H IUSJICKTPUKHU




[TocTosHHBIN AEKTpUUECKU TOK. J[eCTBUS AIeKTprUUecKOro Toka. Cusa Toka.

Hanpsixenue.
3.6 I=q/t,U=A/N
DNEKTPUUECKOE COIPOTUBIIEHUE. Y AETBHOE IEKTPUUECKOE CONPOTUBIICHHUE!
3.7 R =pl/S
13 3axon Oma a1 yyacTka iekrpudeckoi uenu: I = U/R
[TocnenoBarenbHOE COETMHEHNE IPOBOAHUKOB:
I =1,; U=U,+U,; R=R +R,
1 1 2 1 2
3.9 [TapannenpHoe coelMHEHNE IPOBOHUKOB PABHOT'O CONPOTUBIICHHUSL:
U=UsI=I+I;R=2.
2 2 ’
CMemaHHble COEJUHEHNS IPOBOIHUKOB
3.10 PaboTa u MomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoyns — Jlenma:
3.11 O=I"R-t
310 OneiT Dpcrena. MarHutHoe Moje MpsSMOTo MPOBOJHUKA C TOKOM. JIluHuu
MarHMTHON MHIyKIIUU
313 MarautHoe 1moJIe TOCTOSIHHOIO MarHuTa. B3auMoIeicTBHE IOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO I10JIS HA IPOBOJHUK C TOKOM
3.15 Omnbitel @apanes. SABnenne aneKTpoMarHuTHOM UHAYKIMU. [IpaBumno Jlenna
IIpaxmuueckue pabomul
W3mepenue  3NEKTPUYECKOTO  COMPOTHUBICHUS  PE3UCTOPA;  MOIIHOCTHU
3.16 AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUUECKOTO TOKA.

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CHJIbI TOKA4, BO3HHUKAOOICTO B IIPOBOIAHHKE

(pCSI/ICTOpBI, J'IaMHOLIKa), OT HAIIPSAKCHU Ha KOHIAX IMPOBOJHHNKA; 3aBUCUMOCTHU




COIMPOTUBJICHUS OT JAJIUHEBI ITPOBOJHUKA, TIOIIAaAN €T0 IMOIICPEYHOr0 CEYCHHUA U
YACIBHOT'O COIIPOTUBJICHUS.

HpOBepKa ImpaBujia JJIA SJICKTPUUCCKOTO HAIIPSXKCHUA IIPU ITOCIEA0BATCIIBHOM
COCAMHCHNHN MPOBOAHHUKOB; IIpaBUJida JIA CHUJIbI JJICKTPUUYCCKOIO TOKa IIpU

napajyuieIbHOM CO€IMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 nNpupode: DIIEKTpUUYECKHE sBICHUS B aTMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMJITH, Ipeiid MOIF0CcoB,
POJIb MATHUTHOTO TIOJISI JIJIs )KM3HU Ha 3eMie, TOJSIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTaT,
CUETYMK  DJCKTPUYECKOH OSHEPruu, JJICKTPOOCBETUTENBbHBIE MPUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AIEKTPUICCKHE
MPEIOXPAHUTEINN, JJICKTPOMATHUT, JJICKTPOJBHUTaTeNIb TOCTOSIHHOTO TOKA,
TreHEPaTOpP MOCTOSHHOIO TOKA

3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [11Kkasa 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas mogens cBeta. [IpsmMonnHeiiHoe pacipocTpaHeHUe CBeTa

3.21 3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

3.22 [Ipenominenue cBeta. 3aKOH MPEIOMIICHHUS CBETA

3.23 Hucnepcus cera

394 Jlunza. Xon mydeit B muH3e. @okycHOE paccTosiHue JIMH3bI. OnTHYecKas cuia

' ymu3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
Ilpakmuueckue pabomol
N3mepenue onTuueckoil cuibl cobuparomieil JTUH3bI, (OKYCHOTO PacCTOSHUS
coOuparomeld JUH3bI (IO CBOMCTBY paBEHCTBA pa3MEpoOB MpeaMmeTra U
M300pakeHus], KOrJa MpeMeT pacloio’keH B JBOMHOM (okyce), mokazarens

3.26 MIPEeIOMJIEHHUS CTEKJIA.
HccnenoBanme CcBOMCTBA M300paKEHUsS, TMOJYYEHHOTO C  TOMOIIBIO
coOuparomield JTUH3bI; U3MEHEHUS! (POKYCHOTO PAacCTOSHUS JIBYX CIIOXKEHHBIX
JIUH3; 3aBUCUMOCTH yTjia MPEIOMJICHHs] CBETOBOTO Jy4a OT yrja MaJeHus Ha
TPaHMIIE «BO3IYX — CTEKIIO»

327 Qusuueckue senrenus 6 npupooe: 3atmenus Connna u JlyHbl, 1[BeTa TeIl,

' ONTUYECKHUE SABJICHUS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texuuueckue ycmpoticmeéa: OYKHM, TEpHUCKOM, ¢GoToanmapar, ONTHYECKHE

CBETOBObI




KBAHTOBBIE ABJIEHUA

PannoaktuBHOCTH. Anbda-, 6eTa-, ramMmma-u3aydenus. Peaknuu anbda-u Oera-

4.1
pacnaga

42 Omnwitel Pesepdopna mo paccesnuro anba-gactuil. Ilmanerapras Mopaenb

' aToMa

4.3 CocrtaB aToMHOTO siApa. M30TombI

4.4 [Tepuon nmonypacnana aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsZIOBOIO U MaCCOBOTO YHCEI
Qu3zuueckue s6neHUss 8 nNpupode. ECTECTBEHHBIN paauoaKTHBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, DPaJUOaKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAJOB,
NENUCTBUE PAAMOAKTUBHBIX M3TyYECHUN HA OPraHU3M 4YeIOBEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHANBUYabHBIN TO3UMETP, KaMepa

BI/IJ'ILCOHEI, AACpHasA QHCPICTHKA




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, nepepaboTaHHOe
[leppikun .M., UBanoB A.M. AkimonepHoe oouiectBo «M31aTenbeTBo
«IIpocsemenue»

» dusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUSOHUK; 3-€ U3laHne, IepepaboTaHHOE
[eprimkun .M., BanoB A.U. AkimonepHoe o6miecTBo «M31arenscTBo
«IIpocsemenue»

» ®uzuka: 9-i knacce: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOE
[leppimikua .M., I'ytHuk E.M., iBanoB A.W. u 1p. AKIIMOHEpHOE 0OIIECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

» ®dusuka 7 kiacc. YuebHoe nmocodue B IByX yacTsax: [ eHIeHITenH
JI.D./bynaroBa A.A./Kopuunbe N.H., 2023-2024 1;

» duzuka 8 knace. YuebHoe nocobue B IByX 4acTsax: ['enaeHmTeiin
J1.O./bynaroBa A.A./Kopuunbes U.H., 2023-2024 r;

» duszuka 9 knacc. YuebHoe mocodue B IByX 4acTsax: ['eHaeHmTeiin
JI.3./bynatoBa A.A./Kopuamnbes 1.H., 2023-2024 t;

» COopHUK 33124 110 Gu3HKe. 7-9 KIACCHI: MOCOOHE M1 yUaITUXCsI

obmeoOpasoBar. opranuzanuii / B.W. Jlykammuk, E.B. IBanosa, 2014 r;



* [Toypounsbie pazpabotku 1o ¢pusuke Kk yueOuom komruiekram C.B. I'pomoBa u
A.B. Ilepsimikuna: B.A. Bosnkos, 2007 r;
* Pemienue kiroueBbIX 3a/1a4 MO (U3HUKE 11 OCHOBHOM IIKOJIBL. 7-9 KJ1acchl :

JL.O. T'ennenmreitn/JI.A. Kupux/U.M. I'enbdrat, 2018 1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

* Equnas xosuekius nu@poBbeIX 00pa30BaTeIbHbIX PECYPCOB:
https://web.archive.org/web/20160330173433/http://school-collection.edu.ru/;

» OenepanbHblid HEHTP UHPOPMALIMOHHO-00PA30BaATEIbHBIX PECYPCOB:
http://fcior.edu.ru/;

* DJIeKTPOHHBIE 00pa30BaTEIbHbIE pecypchl. Peno3utopuii miaHoB-KOHCIIEKTOB
ypokoB, kosutekuus DOP: http://eorhelp.ru/;

* Poccuiickuii oopazoBarensHbiii moptai. Kommekmus [{OP:

http://www.school.edu.ru/
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